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EXECUTIVE SUMMARY 
 

This strategic interventions and action plan have been prepared with a main goal of 

enabling the water sector to effectively adapt to climate change and contribute to the 

achievements of the national development policies, programme and plans. The objectives 

of the strategic action plan are i) to ensure, sustainable availability and accessibility to good 

quality of water in a changing climate; ii) to strengthen conservation and protection of 

water resources; iii) to build awareness and capacity on climate change adaptation for 

water resource management; iv) to build knowledge and technologies on climate change 

adaptation for water resource management; v) to build the capacity for water resource 

monitoring and control; and, vi) to streamline climate change activities in water sector and 

provide a basis for coordination of the activities at basin level. 

 

The Strategic Interventions and action plan was developed using a participatory approach 

involving consultation of stakeholders in the water sector. The consulted stakeholders 

included River Basin Water Officers, Water Users Associations, Urban Water and Sanitation 

Authorities, Senior Government Officials, development partners, Non Governmental 

Organisations and Civil Society Organisations. As part of the consultation process, an 

inception workshop was organised by the Ministry of Water in February 2013 to present the 

inception report and receive stakeholders’ comments on the proposed methodology and 

work plan for preparing the strategic action plan. A progress report on strategic action plan 

preparation was presented to the Climate Change Working Group on water in August 2013 

and comments and suggestions provided on the identified potential climate change 

adaptation options were incorporated in the plan.  

 

The existing projection and prediction of the impacts of climate change on water resources 

from global climate change models are within the 2000-2100 period. The available climate 

change projections on climate change impacts on water resources between 2013 and 2050 

was identified for this strategic intervention and action plan in order to reflect the 

adaptation options to impacts projected during this period. Risks of climate change on 

water resources were identified from stakeholders’ consultation and literature review. 

SWOC analysis was used to evaluate the effectiveness of current and planned adaptation 

measures. New adaptation measures were formulated for identified climate change risks 

without current adaptation options. The adaptation options were prioritized by considering 

the levels of climate vulnerability and risks addressed by the identified climate change 

adaptation measure. A climate change adaptation action was then developed based on the 

priority adaptation options. The strategic intervention and action plan was formulated 

based on identified priority climate change adaptation options and in line with the 

framework of National Climate Change Strategy. For each of the climate change adaptation 

measure, a strategic objective, strategic intervention (s) and activities were specified. 
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This strategic interventions and action plan covers climate change adaptation for water 

resource management focusing on protection and conservation of water catchments, 

development of flood protection mechanisms, technical measures to increase water supply 

for different uses, increasing efficiency of water use, harvesting rain water for different 

uses, forecasting in particular for hydrological droughts, reinforcing coastal protection 

infrastructures and development of economic and financial incentives for climate change 

adaptation. Other cross-cutting adaptation measures strengthening cooperation of 

transboundary and basin shared water resources, research and development, sharing and 

communicating information among stakeholders on adaptation of water resources to 

climate change, capacity building on climate change adaptation, mainstreaming gender and 

vulnerable groups into climate change adaptation and strengthening water resource 

monitoring control and recording. At national level the Ministry of Water will be responsible 

for implementation of the Strategic Intervention and Action Plan. The River Basin Boards 

and Officers will be responsible for implementation of the Strategic Interventions and action 

plan at Basin level, while District Councils and Water Users Associations/Cooperatives will 

implement the Strategic Interventions and action plan at local level. However, stakeholders 

have been identified to lead the implementation of specific climate change adaptation 

options. 
 

The National Climate Change Fund once established would be a potential source of 

financing the implementation of strategic action intervention and action plan. A number of 

potential international competitive funding sources which support climate change 

adaptation activities also exist as identified in this strategic intervention and action plan. A 

monitoring and evaluation framework is provided to facilitate monitoring of activities and 

their inputs as well as evaluation of outcomes using output and outcome indicators.
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1. BACKGROUND 

1.1. Introduction 
 

As a party to the United Nations Framework Convention on Climate Change (UNFCCC) and 

the Kyoto Protocol, Tanzania is implementing a number of climate change related activities. 

Tanzania has also formulated various policies, plans, programmes and strategies, which 

have a bearing on climate change among other environmental issues. The Environmental 

Policy (NEP) of 1997 and the National Strategy for Growth and Reduction of Poverty 

(NSGRP) or MKUKUTA puts emphasis on the relationship between economic development 

and rational management of the environment and its natural resources. The National 

Adaptation Programme of Action (NAPA) of 2007 constitutes the main framework for 

adaptation in the country. In addition to the NAPA, the National Climate Change Strategy 

and Action Plan has been prepared in February 2012 under the coordination of the Division 

of Environment in the Vice President’s Office. 

 

Climate change and variability is adversely impacting key sectors such as water, agriculture, 

energy, environment and food security. Lack of accessibility to good quality water for 

inhabitants and environmental pollution are critical environmental problems, requiring 

urgent intervention. The impacts of poverty and climate change are likely to further 

aggravate these problems, thus increasing the vulnerability of both urban and rural 

communities as well as that of natural resources and the environment providing livelihood 

to the people. The degradation caused by climate change on water sector may have 

devastating results to people’s livelihood and their very existence if intervention measures 

are not undertaken in a timely manner.  

 

The Ministry of Water (MoW) is among the five Ministries currently implementing the 

Environmental Management Act - Implementation Support Programme (EMA-ISP). EMA-ISP 

is coordinated by the Division of Environment in the Vice President’s Office. MoW 

commissioned the preparation of this water resources management strategic interventions 

and action plan for climate change adaptation for implementation by all nine Basin Water 

Boards. The strategic interventions and action plan was necessary in order to enable 

stakeholders in the water sector to effectively cope with risks associated with climate 

change and variability in Tanzania. The Strategic Interventions and action plan are expected 

to streamline all climate change activities in water sector and provide a basis for 

coordination of the activities at basin level. 
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1.2. Strategic context of the water resources management for climate 

change adaptation plan for  
 

Water plays a key role in social, economic and political development. Ensuring basic food 

security is one of the three priority goals of Tanzania Development Vision 2025 (TDV) and 

agriculture is one of the priority sectors for achieving TDV goals which is directly related to 

availability and sustainable management of water resources.  

 

TDV will be achieved through MKUKUTA and the attainment of the MDGs. Clusters I 

(Growth for Reduction of Income Poverty) and II (Improvement of Quality of Life and Social 

Well-Being) of MKUKUTA II have a number of goals with operational targets that require 

water for their achievement. The operational targets under Goal 2 on reducing income 

poverty through promoting inclusive, sustainable, and employment enhancing growth and 

development include i) increase in area under irrigation by 63% from 2009 to 2015 in order 

to supply 25% of domestic food demand through irrigation farming; ii) assure participatory 

integrated water resource development, allocation and management for productive use 

and environmental sustainability; iii) prepare integrated river and lake basin management 

and development plans by 2015; iv) increase the number of water and meteorology stations 

by 81% from 2009 to 2015; v) rehabilitate failed dams and develop new ones; and, vi) 

initiate participatory climate change adaptation measures at catchment and water user 

association level. 

 

Similarly, under Goal 4 on ensuring food and nutrition security, environmental sustainability 

and climate change adaptation and mitigation, operational targets that relates to water 

include: i) Food security at household, district, regional, and national levels ensured through 

increasing food crops, livestock and fishery production; and, ii) climate change projection 

and early warning and natural disaster response, coordination framework  

 

These operational targets are being implemented through the country’s sector 

development strategies and programmes such as the Water Sector Development Strategy 

(2006) and Water Sector Development Programme (2006-2025), the Agriculture Sector 

Development Strategy (2001 and 2013) and Agriculture Sector Development Programme 

(2006-2013/2013-2020), KILIMO KWANZA, SAGCOT, and TAFSIP under CAADP. The 

implementation of these strategies and programmes apart from contributing to the 

achievements of MKUKUTA also contributes to attainment of MDGs on food security and 

poverty reduction, access to safe drinking water and basic sanitation, and environmental 

sustainability by 2015. According to the Water Sector Status Report (2012) Tanzania is off 

the track towards attaining MDG targets for rural water supply and sanitation. According to 

the 2012 report on water sector status, coverage of Rural Water Supply Services (RWSS) 

was 56.6% in 2011. The reported coverage is less by 17.4% compared to the MDGs target of 

74% by 2015. Climate change is identified as one of the main challenges in the provision of 

RWSS. Although the current Strategic Intervention plan focuses on adapting water 

resources to climate change, its sectoral linkage to agriculture, livestock, fisheries, natural 

resources, energy, urban development, etc. implies that actors from these sectors will 
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facilitate or contribute in the implementation of the Strategic Intervention plan in their 

respective sectors. The NCCS and NAPA provide the context of this Strategic Intervention 

plan. 
 
 

1.3. Projected and Predicted impacts of climate change on water 

resources in Tanzania 
 

The Assessment of Vulnerability and Adaptation to Climate Change Impacts in Tanzania is 

one of the early climate change studies in the country which also covered an assessment of 

impact on stream flow (Mwandosya et al., 1998). The study projected rainfall increase of 5-

45% in northern and south eastern areas of the country with highest increases occurring 

close to Mount Kilimanjaro. The study also projected rainfall decrease of 5-15% in central, 

western, south western, southern and eastern parts of the country. In terms of river runoff 

changes in three river basins, the study projected decreases of 10% for Ruvu River, 6-9% for 

Pangani River and an increase of 5-11% for Rufiji River basin (Mwandosya et al., 1998). 

 

In a regionally downscaled simulation for Dar es Salaam, Dodoma, Kilimanjaro, Mbeya and 

Mwanza by the Climate System Analysis Group (CSAG) of the University of Cape Town, 

rainfall for 2046-2065 and 2081-2100, was projected to increase during late part of summer 

implying weaker rains would be received early in the season and stronger rains later in the 

season (Jack, 2010; Noel, 2011). The projections also indicated significant wetting to occur 

during 2081-2100 compared to 2046-2065 (Noel, 2011). However, other regional specific 

projections of climate change impact (e.g. Thorton et al., 2006) indicate areas with uni-

modal rainfall pattern will experience decrease in rainfall by 5-45% while areas with 

bimodal rainfall pattern will experience rainfall increase of 5-15% by 2050. The areas with 

uni-modal rainfall pattern lie on the south and south west of Lake Victoria and in the west 

of Indian Ocean coastal zone, southern highland and south regions of Tanzania. 

 

In another study, de Wit and Stankiewicz (2006) considered variable changes in 

precipitation in order to assess changes in drainage across Africa. In Tanzania, the study 

focused in Dodoma and rural areas of northwest Tanzania. In these two study areas, a 10% 

increase of rainfall was projected by the end of this century. The projected rainfall increase 

was projected to result into rise in perennial drainage to a total of 136% in Dodoma and 

125% in Northwest Tanzania. 

 

Prediction of climate change impact on lake levels and hydrological basins indicate a 

potential decline of about 0.1-1.2m (URT, 2012). An assessment of the impact of climate 

change induced rainfall variability on five Tanzanian lakes predicted highest potential 

changes of about 3 m for Lake Rukwa (URT, 2012). The lake has experienced a dramatic 

recession of 7 km in about 50 yrs. The assessment further predicted that a 1% decrease of 

annual rainfall may result in potential reduction of average discharge by 0.6-5%. Largest 

discharge decreases are predicted for Internal Drainage and Lake Victoria while lowest 
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decreases are predicted for Kikuletwa, Ruhuhu and the lower part Rufiji (URT, 2012). These 

predictions for internal drainage and Lake Victoria are quite contrary to the projections 

reported by de Wit and Stankiewicz (2006) in the same geographical region. 

 

Although there is a general agreement among various studies on temperature increase due 

to climate change in Tanzania, on the other hand, there is less agreement on the impacts of 

climate change on water resources as reflected by sharp differences in projections and 

predictions from various studies. While Mwandosya et al. (1998) predict an increase in 

flows in the Rufiji basin and decrease of flows in (Wami-Ruvu and Pangani basins, de Wit 

and Stankiewicz (2006) projects a rise in perennial drainage to a total of 136% in central 

Tanzania and 125% in northwest Tanzania by the end of this century. Similarly, Thornton et 

al. (2006) project potential decrease in rainfall in areas with uni-modal pattern which 

include central Tanzania. The uncertainties in these projection and prediction of climate 

change impacts on water resources are partly influenced by the application of general or 

regional circulation modals (GCM) with course resolution, especially when not downscaled 

to country or river basin specific spatial scale. Inconsideration or inadequate incorporation 

of other drivers of climate change and water resources such as land use change and the 

impact of ENSO is identified as one of the gaps in the analysis of discussed projections and 

predictions (Noel, 2011). The inconsistencies in projected and predicted impacts of climate 

change on water resources coupled with other factors (e.g. population growth, rate of 

urbanization) contribute to high degree of uncertainty about Tanzania’s future climate in 

terms of planning adaptation strategies. 

 

 

1.4. Importance of the water resources development Strategic 

Interventions and Action plan for climate change adaptation  
 

Water is the second highest priority climate change adaptation sector in NAPA after 

agriculture. The achievement of national development strategies and programmes (e.g. 

MKUKUTA, ASDS, ASDP, WSDS, WSDP, etc) are to a great extent determined by the 

availability and sustainable management of water resources. These strategies and 

programmes are high in the national agenda in terms of food security and poverty 

reduction, improved access to rural and urban water supply and sanitation services in line 

with MDGs targets. This implies that in the absence of climate change adaptation 

interventions, the impacts of climate change on water sector may have devastating results 

to people’s livelihood and their very existence. 

 

Although climate change adaptation is identified by the NCCS as an overriding priority for 

Tanzania, a study by Global Climate Adaptation Partnership and partners on economic 

impacts of climate change in the country (Watkiss et al., 2011) concluded that Tanzania is 

not adequately adapted to the current climate and it has large existing adaptation deficit 

which requires urgent action. Therefore, this Strategic Intervention plan is intended to fill 

this gap within the water sector. The strategic interventions and action plan is also 
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important in streamlining all climate change activities in water sector and provides a basis 

for coordination of the activities at the basin level. 

 

2. INSTITUTIONAL AND LEGAL FRAMEWORK FOR CLIMATE CHANGE 

ADAPTATION 
 

Climate change issues in Tanzania are coordinated by the Division of Environment (DoE) in 

the Vice-president’s Office (VPO). The Division is headed by a Minister responsible for 

environment.  At National level, implementation of climate change activities by DoE is 

supported by the National Climate Change Focal Point (NCCFP) which is responsible for 

preparing national climate change frameworks such as National Adaptation Plans (NAPs) 

and National Appropriate Mitigation Actions (NAMAs). The National Climate Change 

Steering Committee (NCCSC) and the National Climate Change Technical Committee 

(NCCTC) are two major cross-sectoral committees to facilitate implementation of cross-

sectoral climate change interventions in Tanzania. 

 

The DoE is both the National Climate Change Focal Point (NCCFP) and Designated National 

Authority (DNA) for clean development mechanism under the Kyoto Protocol. Tanzania 

ratified the United Nations Framework Convention for Climate Change (UNFCCC) in 1996. As 

a member of the parties to UNFCCC, the country formally ratified the Kyoto protocol in 

2002. It is also a member to other multilateral environmental agreement such as UNCCD, 

UNCBD, and Hyogo Framework. The UNFCCC commits Parties of the Convention to develop 

national programmes and measures to respond to climate change. The National Adaptation 

Plan of Action (NAPA) which was developed in 2007 is one of the implementation outcomes 

of the commitments to UNFCCC. Other measures include formulation of the National REDD 

Strategy and the National Climate Change Strategy (NCCS). NCCS provides the framework 

for preparation of this climate change adaptation strategic intervention for water resources 

management. 

 

The National Environmental Management Act (EMA Cap 191) of 2004 is the main legal 

instrument for implementation of climate change issues in Tanzania. The Act is supported 

by the National Environmental Policy of 1997 and other sectoral environmental laws (e.g. 

Mining Act, Water Resources Management Act, Water Supply and Sanitation Act, Wildlife 

Act, Land Acts, Marine Parks and Reserves Act, Forestry Act, National Parks Act, etc.). The 

National Environmental Management Council (NEMC) is the organ responsible for 

coordination in the implementation of EMA 2004. Inadequate and indirect consideration of 

climate change adaptation in EMA 2004 and within the sectoral environmental laws is a 

main challenge for implementation of climate change adaptation in Tanzania. 
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3. METHODOLOGY FOR PREPARING THE STRATEGIC INTERVENTIONS 

AND ACTION PLAN 

3.1. Literature review 
 

Extensive literature survey was done to guide the preparation of the Strategic Interventions 

and action plan. The reviewed documents were categorized into relevant National Policies, 

Acts, National and International strategies and reports of studies related to climate change 

and climate change adaptation pertinent to the water sector in Tanzania. The purpose of 

the review was to determine the extent to which climate change adaptation especially for 

water resources management is integrated or considered in the Policies, Acts, Strategies 

and climate change studies. 

 

3.2. Stakeholders consultation  
 

The inception phase of the assignment was used to identify key stakeholders from different 

water users groups and institutions directly involved in the management of water resources 

in Tanzania and develop the methodology for preparing the Strategic Interventions and 

action plan. Two main types of data collection tools were developed. The data collection 

tools included a questionnaire and two checklists (see Annex 01). The questionnaire was 

used to collect information on climate change impacts on water resources and existing 

adaptation measures from River Basin Water Officers, Urban Water Supply and Sanitation 

Authorities as well as industries and hydropower production utilities. The first checklist was 

designed and used to collect information from Senior Government Officials, Donors & 

Development partners, International/Local NGOs, Independent climate change experts, Civil 

Society Organizations. The second checklist was used to collect information from Water 

users or Irrigators Associations. 

 

The information collected by the checklists included current plans and initiatives to build 

the adaptive capacity of the water sector by the Government, Donors and development 

partners supporting activities related to climate change in the country, international NGOs 

implementing water management related projects, and independent climate change 

experts, variability in available water and their drivers, impact of climate change on water 

and their coping strategies. 

 

The inception report was presented to stakeholders in February 2013 in a workshop which 

was organised by the Ministry of Water. Comments given by stakeholders during the 

inception workshop were incorporated into the report. The inception phase was followed 

by field consultation of stakeholders from nine Water basins, Senior Government Officials, 

Donors & Development partners, NGOs and Civil Society Organizations in Dar es Salaam. 

The list of consulted stakeholders is provided in Annex 02. 
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3.3. Analysis 

3.3.1. Window period for projected climate change impacts 

 

A number of climate change studies project impacts of climate change on water resources 

for different periods. Mwandosya et al. (1998) projected that by 2015 high temperatures 

and less rainfall during dry months would lead to reduction of annual river flows for the 

Pangani and Ruvu river basins by 9% and 10 %, respectively. Using MAGICC/SCENGEN 

model, Agrawala et al (2003) projected a likelihood of general increase in precipitation by 

10% by 2100 throughout the country while a seasonal decline by 6% was projected for June, 

July and August and seasonal increases by 16.7% was projected for December, January and 

February during the same period. These long-term projections however, had high standard 

deviations, which is an indication of low confidence in projection. Thornton et al., (2006) 

project likely failure of crop season in the range of 20-50% by 2050 due to decreased rainfall 

in semi-arid areas (central) of Tanzania. 

 

CLIVET project is using ECHAM5 to project impacts of climate change on water resources 

between 2000 and 2050 in the Great Ruaha River Catchment. Given the levels of 

uncertainty in projected climate change impacts using global climate change circulation 

models, a period between 2013 and 2050 was considered to be appropriate as a framework 

for reflecting stakeholders’ perceptions/responses on the impacts of climate change based 

on traditional and expert knowledge. 
 

3.3.2. Risks of climate change impacts on water resources 

 

Risks of impacts of climate changes on different water components were identified from 

stakeholders’ consultation and review of studies on the impacts of climate change on water 

resources. The likelihood of occurrence (now (2013) and in 2050) of the risk were 

determined based on stakeholders’ perception on the anticipated changes in water 

resources in the different water basins within the next 40 years and the current scientific 

consensus about the impacts of climate change on water resources (together with other 

factors such as land use and population growth). The consequences of the risks were 

analysed by ranking stakeholders’ estimates (i.e., strong negative effect; negative effect, no 

effect or no relevance; positive effect, strong positive effect) of the impacts of the changes 

in water components due to climate change would have on different sectors. The following 

impacts of climate change were dominant; 

- Decreased precipitation: The impact will negatively impact agricultural, energy, tourism, 

fishery and construction sectors. 

- Increased variability in precipitation: Water supply, agricultural, forestry, transport, and 

tourism sectors will be negatively impacted. 

- Impaired surface and ground water quality: As a result of climate change, in some areas 

ground and surface water quality will be impaired and therefore affect water supply, 

fishery and agricultural sectors.  
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3.3.3. Climate change adaptation measures against identified risks 
 

Current and planned climate change adaptation measures from literature and stakeholders’ 

consultation were evaluated against the identified climate change risks. SWOC analysis of 

the adaptation responses was used to evaluate the effectiveness of the adaptation 

measures. Adaptation responses were formulated for all identified climate change 

risks/impacts that currently did not have any adaptation measures. In the formulation 

process, broad categories of adaptation responses such as research and development, 

information management, economic and financial tools, and social and human capital 

development were considered. 

 

3.3.4. Prioritization of adaptation measures 

 

Identified and formulated adaptation measures were prioritized by considering the level of 

climate vulnerability/risks addressed by the adaptation measure. Adaptation responses 

related to highly vulnerable or high risk impacts were assigned higher scores and hence 

higher priority than those of lower vulnerability or risk. Ranking of the impacts from 

possible changes in different components of water resources due to climate change impacts 

in different parts of the country were used to prioritize the adaptation responses. 

 

3.3.5. Formulation of strategic intervention and action plan 

 

Water resources management strategic interventions and action plan for climate change 

adaptation was formulated on the basis of the framework of National Climate Change 

Strategy and gender perspective. The following steps were followed in formulating the 

Strategic Interventions and action plan: 

 

(i) Adoption of goals and objectives from the National Climate Change Strategy; 

(ii) Formulation of strategic objectives and the strategic interventions for each adaptation 

response; 

(iii) Formulation of activities for the different strategic intervention; and, 

(iv) Identification of responsible lead and supportive stakeholders for each of the 

formulated activity. 
 

3.4. Presentation of draft Strategic Interventions and Action plan 
 

A draft water resources management strategic interventions and action plan for climate 

change adaptation was presented to the stakeholders in order to receive their inputs. The 

stakeholders’ workshop was highly interactive focusing on elaborating the processes used 

to formulate the Strategic Interventions and action plan and group discussions on 
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adaptation options and actions proposed in the Strategic Intervention plan. Comments and 

suggestions of stakeholders were presented in the plenary session during the workshop. 

The comments were incorporated into the draft report for production of a final report of 

the strategic intervention action plan. 

 

4. REVIEW OF CLIMATE CHANGE RELATED POLICIES AND 

STRATEGIES 
 

4.1. Climate Change Related Policies 
 

Tanzania has no stand alone policy for climate change. However, the country has a number 

of policies which are directly related to climate change. Policies which deal with climate 

sensitive sectors include National Water Policy (2002), Environmental Policy (1997), 

Agriculture Policy (1997), Forestry Policy (1998), Energy Policy (1992), and Land Policy 

(1997). 

 

The National Water Policy (2002) recognizes the economic and social value of water and 

emphasizes on integrated water resources management (IWRM) as a key approach and tool 

for sustainable water resources management by taking into consideration different water 

use sectors and users. The IWRM which the policy emphasizes aims at addressing 

participatory, multi-sectoral, multi-disciplinary river basin management, which, recognizes 

that water is a scarce resource and integrates the linkage between land use and water use 

and recognizes the important role water ecosystems play in the national economy. As key 

adaptive elements to water resources, the policy underscores the need to provide water for 

environment and ecosystems. Other climate change adaptive elements that features in the 

policy include: i) improvement of efficiency of water abstraction and distribution by 

different water use entities (urban and rural water supply, hydropower producers, 

irrigators, industries and mining operators) in order to avoid undue wasteful use of the 

resource; ii) rainwater harvesting and waste water recycling and desalination of seawater 

(where necessary) to increase availability of water resources; iii) employing demand 

management principles to manage water resources; and iv) research and technology 

development. Although the policy addresses a considerable number of adaptation 

elements, some climate change impact related adaptive elements such as construction of 

large dams in the river basins, large rainfall harvesting schemes, floods and droughts 

monitoring are contained in the policy as part of water resources development and disaster 

management strategies and therefore are not directly in response to any projected or 

predicted climate change impacts. A national water sector development strategy (2005-

2015) was prepared in 2005 by the Government of Tanzania in order to implement the 

national water policy. Consequently, a consolidated water sector development programme 

(2006-2025) to implement the strategy was prepared in 2006. The first phase of the 

implementation of water sector development programme ended in June 2013. The Water 
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Resources Management Act No 11 of 2009 and Water Supply and Sanitation Act No. 12 of 

2009 are the other key instrument for implementation of the National Water Policy. 

 

Climate change related elements contained in the National Environmental Policy (1997) 

include land degradation, environmental pollution and deforestation. The policy illustrates 

that these environmental problems have developed over a long period of time, widely 

distributed in the country and their associated socio-economic costs are high. A 

considerable number of problems directly related to climate change are covered including 

land degradation, environmental pollution and deforestation. Issues pertinent to climate 

change are discussed but mainly from an atmospheric pollution perspective by specifying a 

range of actions to be implemented. The Policy is being implemented through EMA 2004, 

EIA Regulation of 2005 and various sectoral strategies. This strategic action is part of EMA 

implementation through the Implementation Support Programme coordinated by the 

Division of Environment in the Vice President’s Office. 

 

The National Agriculture and Livestock Policy (1997) recognize the impact that climate 

change can have on agriculture and livestock sectors. It further identifies agricultural 

practices such as shifting cultivation/slash and burn which can contribute to climate change. 

Since crops and livestock are adversely affected by droughts, irrigation is identified as key in 

stabilizing agricultural and animal production.  The policy also recognizes the contribution of 

soil conservation and land use planning to sustainable agricultural production. Irrigation 

component focuses on exploiting existing water resources for irrigation and it recognizes 

that available water resources in the country represents a great potential for agricultural 

development. It considers availability of water harvesting technologies as an opportunity to 

harvest and conserve runoff from slopes and ephemeral streams. Although the policy 

acknowledges the effects of droughts and identifies water harvesting as an opportunity 

from the existence of water harvesting technologies, it does not pinpoint adaptive elements 

such as development and application of water efficient irrigation technologies that would 

be necessary to cope with declining water resources. Besides, the policy does not recognize 

water availability for irrigation as a problem by itself. The Agriculture Sector Development 

Strategy (ASDS) was prepared in 2002 to implement the National and Livestock Policy. Since 

2006, ASDS is being implemented through the Agriculture Sector Development Programme 

(ASDP). The first phase (2006-2013) of ASDP ended in July 2013 while a second phase of the 

programme is under preparation. 

 

National Forest and Wildlife Policies (1998) are two important policies for climate change 

sensitive natural resources. In these policies, elements that relate to climate change include 

conservation of forest biodiversity, water catchments and soil to maintain ecosystem 

stability and types and nature of investment projects in forest areas that may cause adverse 

environmental impacts.  

 

Climate change elements that features in the National Energy Policy (1992) focuses on 

mitigation aspects in relation to energy use such as development of alternative energy 

sources and efficient utilization of wood fuel, promotion of sustainable renewable energy 
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sources and development and utilization of biomass based energy feedstock from forest 

and agricultural residues to generate power and cooking energy production. The policy is 

silent on climate change adaptations that are related to hydropower generation.   

 

The Land Policy (1997) identifies undesirable impacts that urbanization can have due to 

encroachment of productive rural agricultural and pasture lands. The policy further 

elaborates that in some cases agricultural activities are conducted in fragile environments 

or hazardous areas of towns resulting in land degradation and water pollution. However, 

the policy is silent on pressures of urbanization on natural resources requirements 

particularly water and on how urban areas could be developed to increase their adaptive 

capacity climate induced resource shortages. 

 

4.2. Climate Change Related Strategies 

 

Tanzania ratified the United Nations Framework Convention for Climate Change (UNFCCC) 

in April 1996 (Mwandosya and Meena, 1998). As a member of the parties to UNFCCC, the 

country formally ratified the Kyoto protocol in 2002 and has developed the National 

Adaptation Programme of Action (NAPA) since 2007. In 2012, a National Climate Change 

Strategy was developed. The strategy sets a framework for the development of sectoral 

climate change adaptation strategies in the country. As a member of the East African 

Community (EAC), Tanzania also fully participated in the preparation of the EAC climate 

change policy (EACCCP), the East African Community Climate Change Master Plan 

(EACCCMP), and the East African Climate Change Strategy (EACCCS). These tools are 

consistent with the fundamental principles of the Treaty establishing EAC and principles of 

international environmental law according to the EAC Protocol on Environment and Natural 

Resources, the Protocol on Sustainable Development of Lake Victoria Basin and the 

UNFCCC. Tanzania is also committed to implementing the Climate Change Adaptation (CCA) 

Strategy for the water sector in SADC, which has the main goal of improving climate 

resilience in Southern Africa through integrated and adapted water resources management 

at regional, river basin and local levels. The objective is to promote further the application 

of integrated water resources management as a priority tool to reduce climate vulnerability 

and to ensure that water management systems are well adapted to cope with increased 

climate variability (SADC, 2012). 

 

According to NAPA, impacts in the water sector are expected to include decreased and/or 

increased runoff in water basins, water pollution, and disturbances of stream ecosystems. 

Adaptation measures proposed by NAPA include improved water resources management, 

creation of water reservoirs, and the development of water recycling and reuse facilities.  

 

The NAPA was prepared in 2007 to identify immediate short-term priorities that could be 

addressed by the UNFCCC Least Developed Countries (LDC) fund for adaptation to climate 

change effects. It identified 14 priority actions for climate change adaptation for priority 

sectors. These priority actions have been translated into six high-priority project proposals 
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focusing on food security and water availability in drought-prone and inundated areas, 

reforestation, mini hydro power schemes and malaria control. However, there has been less 

progress on funding the high priority projects. The main gaps of NAPA include failure to 

include in its scope activities related to research, climate knowledge and forecasting and the 

integration of climate change adaptation into national and sector policies, plans and 

projects. Further, projects proposed in the NAPA are reported not to have been included in 

the sector plan and budgets by the institutions responsible for each sector (Hepeworth, 

2010). 

 

Other nationally relevant strategies for climate change include MKUKUTA, Water Sector 

Development Strategy (WSDS), Agriculture Sector Development Strategy (ASDS), Irrigation 

Master Plan (NIMP) and Kilimo Kwanza. The first MKUKUTA (MKUKUTA I) which ended in 

2010 was silent about climate change apart from indication of mainstreaming environment 

in the plan. However, Unlike MKUKUTA I, MKUKUTA II (2010) is cognizant of sustainable use 

of natural resources and the negative impacts of climate change on the natural resource 

base that communities depend on for their livelihoods. 

 

The climate change adaptation elements that features in the WSDS are the same as in the 

National Water Policy (2002) simply because the WSDS attempt to operationalise the water 

policy. Sectoral development plans including the ASDS, NIMP and more recently Kilimo 

Kwanza promotes significant expansion of irrigated land in Tanzania to foster rural and 

national development. Plans are based on analysis in the National Irrigation Master Plan of 

2002 which suggests that Tanzania has 29.4 million hectares suitable for irrigation. Whilst 

expansion of irrigation is undoubtedly a major strategy for enhancing Tanzania’s resilience 

to climate change, there is sparse consideration of future climate change within these 

planning documents. The lack of any mention of climate change within Kilimo Kwanza 

strategy is of particular concern under the existing climate change and variability with 

significant consequences on availability of water resources for agriculture production. 

 

4.3. Climate change related gaps in policies and strategies  
 

The national policies on climate sensitive sectors do not identify climate change as an issue 

by itself but elaborate situations that could be a result or drivers of climate changes. The 

policies are also silent on who should be responsible for dealing with issues pertinent to 

climate change. Furthermore, important national strategies and plans like ASDS, Kilimo 

Kwanza do not address issues pertinent to climate change directly. As such lack of 

consideration of climate change in most national policies and strategies if not addressed 

timely may delay Tanzania’s adaptation response in the near future and consequently the 

impacts of climate change may have devastating consequences to the social, economic and 

environmental conditions of the Country. 
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5. ASSESSMENT OF FUTURE IMPACTS 
 

5.1. Climate Change issues Identification and Analysis 
 

Generally speaking, climate change is caused by factors that include oceanic processes (such 

as oceanic circulation), biotic processes, variations in solar radiation received by the Earth, 

plate tectonics and volcanic eruptions, and human-induced alterations of the natural world; 

these human-induced effects are currently causing global warming, and "climate change" is 

often used to describe human-specific impacts (IPCC, 2001). During stakeholders’ 

consultation, a number of drivers and effects of climate change on water resources were 

identified, including the following: 

• Decrease of groundwater recharge, 

• Decreased river flow, 

• Depletion of water resources, (especially springs and well fields), 

• Decreased rainfall, 

• Increased temperature, 

• Increased human activities closer to water sources, 

• Increased population and urbanization, and 

• Unplanned human settlement developments. 

The above identified drivers and effects of climate change to water resources have been 

analysed using problem tree analysis as shown in Figure 1. 
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 Figure 1: Drivers and effects of climate change impact to water sources 

 

It can be noted that, the key issue is depletion of water resources. It is caused by a number 

of problems including environmental degradation within catchments and water sources. 

 

 

5.2. Situational Analysis of Climate Change Impact on Water Resources 
 

Both surface and groundwater resources are negatively impacted by climate change 

worldwide. A combination of changes in rainfall patterns and amounts (causing more 

flooding and more intense droughts) and rising temperatures (causing increased 

evaporation and glacial melt) are reducing the reliability and quality of water supplies. 

These and other impacts are predicted to become worse (Ludwig 2009). 
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In Tanzania, all nine basins have been impacted by climate change and it is anticipated that 

the impacts will be even more severe in the future.  

Pangani Basin: The basin has experienced severe negative impacts caused by climate 

change including reduced river flow from several hundred to less than 40 m
3
 per second. 

Despite of decreased water resources in Pangani basin, demand has increased due to an 

increase in population which has led to increasing number of livestock and expansion of 

cultivated land which has increased pressures on the basin’s water resources. Conflicts 

caused by competition for available water dominated the basin over the past 10 years. 

 

Internal Drainage Basin: Internal drainage basin depends mainly on groundwater which 

makes this basin more vulnerable to climate change impacts on available water resource. 

Increased population and human activities has triggered environmental degradation on 

catchment areas and wetlands destructions.  The basin is also experiencing much of 

deforestation caused by increased agricultural activities and demand for firewood and 

charcoal. During stakeholders’ consultation, it was reported by Singida Urban Water and 

Sanitation Authority (SUWASA) that due to continuous drought for year 2009, 2010 and 

2012 water extraction has dropped from 5000 m
3
 to 3500 m

3
 per day.  

 

Wami- Ruvu Basin: Climate change impacts within the Wami- Ruvu Drainage Basin are 

explained by two major indicators, namely; decreased river flow and saltwater intrusion in 

groundwater sources in urban areas located in coastal plains especially Dar es Salaam City. 

During stakeholders’ consultation, it was reported by Wami- Ruvu Basin office that for the 

past 20 years river flows have decreased by 60%. Human and livestock population increase, 

and rapid rate of urbanization are major factors, which have worsen climate change impacts 

on available water resources. 

 

Lake Victoria Basin: The basin is mainly affected by increased human activities within the 

catchment areas and water sources. Population increase as one of the driving force for 

environmental degradation is experienced within Lake Victoria basin. Lake water level has 

been observed to vary over the past 10 years with a general decreasing trend in the past 

five years. However, in recent years the level has been observed to rise. In other parts of 

the basin, environmental degradation, drought and flooding have been attributed to be 

caused directly and indirectly by climate change within Lake Victoria basin. 

 

Lake Tanganyika Basin: Lake Tanganyika basin is experiencing impacts of climate change on 

water resources in various aspects including decline in flow of major rivers and drying of 

Katubuka, Kilubu and Katosho wetlands located in Kigoma Region. Other parts of the basin 

face the same climate change impacts on water resources including low flow in rivers 

feeding Lake Tanganyika and shrinking of Malagalasi-Moyowosi wetland system. Another 

climate change impact indicator is decreasing Lake Tanganyika water level which is 

negatively affecting ecosystems, which depend on the Lake and water supply. It was 

reported by Kigoma Urban Water and Sanitation Authority (KUWASA) that due to the 

decrease in the lake water level, KUWASA has been forced to use deeper water sumps and 
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submersible pumps and consequently water production has been reduced from 26,000 to 

15000 m
3
 per day. 

 

Ruvuma River and Southern Coast Basin: Ruvuma basin is also impacted by climate change, 

a good indicator being a decrease in flow of Ruvuma River. Matogoro Mountains, which 

forms part of Ruvuma River catchment, have seriously been degraded due to human 

activities. Agricultural activities along rivers in Mbinga have also been reported to 

contribute to environmental degradation. Salt intrusion in paddy farms and shallow wells 

has been reported to be a serious climate change impact indicator in Southern Coast basin. 

 

Rufiji Basin: Climate change impacts on water resources in the Rufiji River basin relate to 

droughts in the upper part of the catchments while in the lower part floods related impacts 

are more pronounced. In the Ruaha River, changing climate has had negative impacts on, 

among other aspects, land use and water shortages for irrigation, livestock and domestic 

uses. These impacts affect the livelihoods of the people through decreased crop and 

livestock production and on local biodiversity. Flood related climate change impacts in 

lower part of the Rufiji River Basin include crop damage which contribute to food insecurity, 

reduced fish stocks, disrupted infrastructures (including water and sanitation 

infrastructures) and land degradation. 

 

Lake Nyasa Basin: Climate change is reported to have been occurring in the Lake Nyasa 

catchment over the past century and likely to alter lake levels, Lake Hydrodynamics and 

geochemical cycles. Impact of climate change in the basin include steady decline in rainfall 

and river flows in the past 30 years partly due to higher evaporation rates, which is 

implicated to climate change. Increased rainfall variability and intensity also contributes to 

the flooding of Songwe trans-boundary River with negative consequences on crop 

production and the availability of water for socio-economic uses. 

 

Lake Rukwa Basin: Over the past decades, Rukwa River Basin has been experiencing 

increased incidences of severe floods and droughts. Occurrence of these extreme events 

poses a big challenge in planning and management of the basin water resources. The severe 

water scarcity during drought periods has resulted in significant loss of productivity and led 

to an escalation of conflicts between competing water users. Floods on the other hand are 

associated with destruction of properties, death of people, increased incidences of water 

borne diseases, severe damages of crops and rural infrastructure and general disruption of 

socio-economic activities. 

 

Gender Analysis: Within all nine basins including Zonal Irrigation offices, impact analysis of 

climate change on gender was done. The analysis was based on the age (elders, Children 

and Middle age) and location (rural and urban settlements) and the climate change impacts 

were categorized as Less Vulnerable, Vulnerable and Most Vulnerable. From the 

questionnaires analysis, 38% was regarded as most vulnerable, 49% as Vulnerable and 13% 

as less vulnerable regardless of gender, age or location. In the most vulnerable group, 

females are the majority accounting for 87.7% of the respondents and within this 
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percentage both elders and middle age are equally impacted (36.7% and 34.7% 

respectively) in relative terms whereas children are only 16.3%. Therefore, climate change 

has more negative impact to women as compared to men and rural dwellers especially are 

the mostly impacted. 

 

5.3. Sensitivity of water resources to climate change  
 

Tanzania has sufficient water resources including surface and groundwater sources which 

can meet the present demand if they are sustainably exploited.  The country has about 7 

percent of its land surface covered by three (3) major fresh water lakes, namely; Lake 

Victoria, Lake Tanganyika and Lake Nyasa which are bordering neighbouring countries of 

Kenya, Uganda, Malawi and DRC, these three major water bodies represent a huge natural 

storage capacity for Tanzania, holding almost 400 times the mean annual runoff from all of 

its rivers (Meena and Raphael, 2008). Other inland Lakes include Rukwa, Eyasi and Manyara. 

There are also big rivers flowing to the lakes and Indian Ocean. The existence of 

groundwater in many parts of the country with their respective well fields is another 

important source of water for various activities including domestic water supply (both rural 

and urban), agriculture and industrial activities. 

 

With a total area of 945,090 Km
2
, the country has immense spatial variation of water 

availability. The variation may be explained by differences in topography, rainfall patterns 

and climate. About one third of the area of the country receives less than 800mm of rainfall 

per annum and it is considered to be arid or semi arid. Moreover, Tanzania experiences a 

long dry season normally extending from June to October which causes low river flows and 

drying of water reserves including groundwater sources and springs (URT, 2010a). 

 

Sensitivity of water resources to climate change can be assessed based on the following 

factors: 

• Change in soil moisture and irrigation demand, 

• Change in stream flow and drought, and 

• Effect of Sea level rise. 

 

5.3.1. Change in soil moisture and irrigation demand 

 

Soil moisture is an important component of water budget during dry seasons when the 

climatic and biological demand (evapotranspiration) for water is highest. Low soil moisture 

usually leads to plant stress, reduce stream flow and decrease groundwater recharge. 

According to Mwandosya et al., (1998) temperature increase varying from 2.7 to 3.8
⁰
C is 

expected by 2075 in the country due to global climate changes. A warming trend likely 

would result in a need for more frequent irrigation and, in turn, in an increased 

consumptive water use in the basins, unless the irrigated area or application rates decrease 

accordingly otherwise water resources will be negatively impacted. 
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5.3.2. Change in stream flow and drought 

 

Rainfall in the country varies from 500 to 1,000 mm over the majority of the country with a 

national mean annual rainfall of 1,071 mm. Rainfall distribution over the country varies 

within sub regions: the Lake Tanganyika basin and southern highlands can receive maximum 

of up to 3,000 mm annually (FAO, 2005) while about half of the country receives less than 

762 mm annually (Shemsanga et al., 2010). 

 

Available data on rainfall patterns are not statistically significant for drawing a concrete 

rainfall trends. However, projections from Global Circulation Models are indicating that due 

to doubling concentration of CO2 in the atmosphere by 2100; there will be an increase in 

rainfall in some parts while other parts will experience decreased rainfall (Matari et al., 

2008). In the past 40 years Tanzania has experienced severe and recurring droughts with 

devastating effects to agricultural, water and energy sectors. Currently more than 70% of all 

natural disasters in Tanzania are hydro-meteorological, and are linked to droughts and 

floods (URT, 2013). Therefore, the combination of decreased rainfall in part of the country 

and rise in temperature will result into low stream flow and drought which will eventually 

result in depletion of available water resources.  
 

5.3.3. Sea level rise 
 

Sea-level rise is associated with climate change and concerns associated with potential sea-

level rise are increase in the following aspects: estuary salinity; saltwater intrusion into 

coastal aquifer systems; inundation of coastal wetlands and marshes; tidal and storm 

flooding in coastal areas; submergence of small islands; destruction of coastal 

infrastructures and human settlement; and, coastal erosion. 

 

In Tanzania, sea level rise impacts are increasingly manifested by accelerated coastal 

erosion in many parts of the coastal areas including destruction of mangroves caused by 

strong sea waves. It has also led to seawater intrusion into fresh water wells and agriculture 

fields. This is vivid in Dar es Salaam, Bagamoyo, Pangani, and Rufiji (URT, 2013). Sea water 

intrusion into surface and groundwater resources compromises the quality of water thus 

rendering it unsuitable for most of social and economic activities as well as threatening the 

available reserve of fresh water resources in the country. 
 

 

5.4. Likely future changes in water resources as consequence of climate 

change 
 

In all nine basins the opinions and projections of climate change impacts in the next 40 

years on water resources varies depending on trends of climatic factors. Stakeholders in all 

basins anticipate a decrease in precipitation in a range of 5% to 40% in the next 40 years as 

a result of climate change. 
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There are different perceptions on runoff as a consequence of climate change. Stakeholders 

perceive that runoff may increase from 5% to 50% despite the decrease in precipitation due 

to the fact that land cover is also impacted by both climatic factors and human activities and 

therefore runoff will increase even for a small rain that falls on the ground. On the other 

account, runoff is expected to decrease from 5% up to 40% in the next 40 year due to the 

fact that precipitation is also expected to decrease. 

 

The other likely future change which has been identified is decrease of groundwater 

recharge in the range of 5% to 50% in all basins on the basis that precipitation will decrease 

and therefore less water will infiltrate the ground to recharge the groundwater Flood 

frequency is also expected to increase in some areas and decrease in others as expected. 

Flood frequency is expected to increase in the range of 5% up to 20% due to the fact that 

human activities leads to clearing of vegetation and change of land cover which will cause 

more runoff even for small rain intensity. On the other hand, flood frequency would 

decrease by 8% to 30% as a result of decreasing precipitation. 

 

Drought frequency is expected to increase in all basins by 5% up to 50% which is a result of 

decreasing precipitation. Sea level rise was expected to rise significantly in the range of 5 

cm to 25 cm as evidenced from current sea level rises in Pangani and Ruvuma basin. 

 

 

5.5. Likely severity of effects from possible changes in different 

components of water resources caused by climate change 
 

The severity of different components of water resources as a result of climate change was 

assessed in all the basins. The following changes in the components of water resources 

were identified: 

• Decrease in precipitation, 

• Increased variability in precipitation, 

• Increase runoff, 

• Decreased groundwater recharge, 

• Decline in surface water quality, 

• Decline in groundwater quality, 

• Increase in risk of floods, 

• Increase in risk of drought, and 

• Sea level rise. 

 

The severity of climate change impact on water resources components was based on 

ranking of criteria for severity (i.e., very negative, negative, no effect/ not relevant, positive 

and very positive). It was observed that, climate change has almost negative impact to all 

components and decreased precipitation, increased variability in precipitation, decreased 

groundwater recharge, risk of drought and sea level rise were frequently ranked more 

severe (very negative). 
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5.6. Estimate of impacts the changes in water components due to climate 

change on different sectors 
 

The estimate of the impact the changes in water resources components due to climate 

change on different sectors was done by considering the following sectors: 

• Water supply, 

• Wastewater management, 

• Flood management, 

• Agriculture, 

• Energy/ Industry, 

• Tourism, 

• Navigation, 

• Construction sector, 

• Fisheries, and 

• Forestry. 

 

The scoring criteria explained in section 4.3 were used in estimating the impact of the 

changes in water components on different sectors. The major effects were decreased 

precipitation, increased variability in precipitation, impaired surface and groundwater 

quality and sea level rise. It was observed that, decreased precipitation will have negative 

impacts on water supply, agriculture, energy, fishery and forest sectors. Increased variability 

in precipitation was found to negatively impact agriculture, flood management, and 

wastewater management sectors. On the other hand, impaired surface and groundwater 

quality will have negative impacts to water supply, agriculture and construction sectors, 

while sea level rise will negatively impact water supply, flood management, agriculture and 

construction sectors.  

 

5.7. Likely impacts of changes in water resources on biodiversity 

conservation and human health 
 

Climate change will also have impacts on other (non-economic) sectors including 

biodiversity and human health. The climate change impacts on water resources will result 

into a number of issues including depletion of available water resources including drying of 

wetlands and springs which not only support human well being but also the existence of 

biodiversity. The human health will also be negatively impacted due to the fact that the 

amount of water available for domestic and agriculture use is decreasing which will 

compromise hygiene practices at household level and reduction of agricultural produce.  
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5.8. Potential impacts of climate driven changes in water resources on 

society 
 

The potential impacts of climate-driven changes in water resources on society have been 

identified to include; economic loss, conflicts between water users, damage to property and 

infrastructure, health damage and loss of lives. These impacts have been directly associated 

with climate change impacts on water resources, economic loss has been triggered by 

decreased available water for irrigation, decreased precipitation, increased variability in 

precipitation and drought. Conflicts between water users especially in Pangani basin have 

escalated by increased agricultural activities and depletion of available water for irrigation 

due to climate change and other human induced factors. 

 

Damage to properties, infrastructures, health and livelihoods are associated with an 

increase in drought frequency and increased runoff.  

 

5.9. Level of vulnerability to potential impacts of climate change on water 

resources for different socio-economic groups by gender 
 

Assessment on the level of vulnerability to potential impacts of climate change on water 

resources of different socio-economic groups by gender was conducted. The assessment 

considered gender, age, income and location (urban and rural). The ranking applied during 

the assessment were less vulnerable, vulnerable and most vulnerable.  

 

It was observed that in rural areas both sexes are vulnerable due to the fact that major 

source of income is agriculture, which depends on the availability of water. Moreover, 

water supply for domestic uses depends directly on availability and reliability of water 

sources. Furthermore, stakeholders’ consultations revealed that females were more 

vulnerable to climate change related impacts on water because of their specific roles and 

responsibilities in the society. In many communities, women are responsible for fetching 

water for domestic use particularly in rural areas. In most cases they have to work for extra 

hours to look for water, care for their households including their children and husbands and 

undertake farming activities. Climate change driven water scarcity may also increase the 

burden of living in rural areas due to the following factors: i) extra expenses on water during 

droughts; ii) longer time spent and distance for collecting water for domestic uses; iii) added 

work burden to women and girls; iv) longer time and distance to search for pasture and 

water for livestock; and, v) increased violence. 
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6. EXISTING ADAPTATION MEASURES FOR WATER RESOURCES IN 

TANZANIA 

6.1. Adaptation measures from Literature review and consultation of 

Stakeholders  
 

The availability of water is vital for supporting social and economic development of the 

country because the water sector strongly supports other sectors including agriculture, 

energy, health, water supply, manufacturing and environment. The impact of climate 

change on water resources is also a threat to other related sectors. Therefore, threats on 

other sectors posed by the impacts of climate change on water resources need to be 

addressed. Apart from recently developed National Climate Change Strategy (2012) and this 

strategic intervention plan (Climate Change Adaptation Strategic Intervention Plan for 

Water Resources Management), other climate change adaptation measures in water sector 

at different levels have been formulated. Six known adaptation strategies for the water 

sector are provided in the IPCC Summary for Policy Makers (IPCC 2012), which include 

desalination, water re-use, the expanded rainwater harvesting, water storage and 

conservation techniques and efficiency in water use and irrigation techniques. Desalination 

is not implemented in the mainland Tanzania because there are other more cost effective 

climate change adaptation alternatives than desalination. Also water reuse is localized to 

specific domestic and industrial water users in response to water shortages or water 

scarcity. Few factories such as PPTL in Tanga have installed water recycling system in their 

production process. Existing climate change adaptation activities for water resources 

management in Tanzania are briefly discussed below. 

 

6.1.1. Integrated Water Resources Management and Development Plans 

(IWRMDP) 

 

All nine basins in Tanzania are preparing Integrated Water Resources and Development Plan 

(IWRMDP) with climate change adaptation strategy as one of the objectives. The plans are 

anticipated to borrow and improve already existing climate change adaptation measures 

applied in different areas of the country. IWRMDP can help adaptation to climate change by 

i) responding to changes in water availability through better water management; ii) risk 

identification and mitigation through planning at basin level; mobilization for action and risk 

assessment through stakeholder participation and dissemination of appropriate incentives 

to water users through good management systems. The IWRMDP are at the preparation 

stage and are yet to be implemented and therefore their effectiveness towards climate 

change adaptation cannot be determined at the moment. 
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6.1.2. Water storage and conservation techniques 

 

At basin scale and Urban Water and Sanitation Authorities (UWSA), there are plans to 

develop and rehabilitate water storage dams in order to increase water supply for domestic 

water supply, environmental flows, irrigation, and hydropower generation. Examples of 

dams planned for construction include Kidunda in Wami-Ruvu River Basin to improve water 

supply for Dar es Salaam, Ndembera in Rufiji River Basin to improve environmental flows for 

the Ruaha River and provide water for irrigation and possibly hydropower. Other planned 

dams include Fakwa for Internal Drainage Basin, Maluluma in Rufiji, Borenga in Mara River, 

Itobo, Uchama, Nkiniziwa in Nzega (IDB), Elenywe and Enguikument in Monduli and Four 

potential dam sites upstream of Mandera Bridge in Wami-Ruvu River Basin. 

 

However, water storage using charcoal dams is commonly practiced especially in semi-arid 

areas of Tanzania for domestic, livestock and farming. Several charco dams have been 

constructed under ASDP to provide water for small scale irrigation. Dams account for 3% of 

the irrigation water used in the ASDP-supported schemes. According to the water sector 

status report (2010), there are 633 dams in Tanzania but not all of them are used for 

irrigation. About 21% of 633 dams experience spillage and twelve dams have silted up 

(Table 1). This suggests most of the dams need rehabilitation. 

 

 

Table 1: Number of dams and their conditions across water basins 

Water Basin No. of dams Leakage Failed/ Breached Silted up 

Rufiji 3 0 0 0 

Wami-Ruvu 158 27 9 1 

Internal Drainage 107 13 11 2 

Lake Tanganyika 35 11 0 0 

Lake Victoria 132 41 13 6 

Pangani 134 30 9 2 

Ruvuma River & Southern 

Coast Basin 

64 10 3 1 

Lake Nyasa 0 0 0 0 

Rukwa basin 0 0 0 0 

Total 633 132 45 12 

Source: MoWI, 2010 

 

Practiced adaptation strategies in terms of water conservation techniques include 

protection of groundwater catchments to enhance groundwater recharge capacity; 

restriction of human activities closer to water sources to avoid environmental degradation, 

and planting water friendly trees and other vegetations on water sources. 
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6.1.3. Efficiency in water-use and irrigation 

 

Increasing efficiency of water use through leakage and non-revenue water reduction is one 

of the planned climate change adaptation activities by most UWASAs such as DAWASA and 

IRUWASA, which is yet to be implemented. In terms of irrigation, drip irrigation is 

considered the most efficient irrigation system worldwide. Drip irrigation is 40 more 

efficient than gravity and 25 more efficient than overhead or sprinkler irrigation systems. 

However, the use of drip irrigation in Tanzania is only localized to specific applications for 

individual organisations and locations. For example, USAID funded project under Tanzania 

Agriculture Productivity Program (TAPP) is supporting vegetable farmers using drip 

irrigation with training on good agricultural practices. There have also been attempts to 

introduce SRI in rice farming for instance in rice irrigation schemes in Iringa, Morogoro, 

Kilimanjaro but implementation is at early stages to be able to determine their effectiveness 

in water use and saving. The other activity under this climate change adaptation initiative is 

training of district agricultural staff on irrigation water use efficiency in the Pangani River 

Basin under the Pangani River Basin Management Project. 

 

6.1.4. Rain water harvesting and storage systems 

 

Rainwater harvesting in Tanzania is practiced on household basis for domestic, agriculture 

and livestock uses. For domestic water uses, tanks are used to store rainwater harvested 

from tiled or corrugated galvanized iron sheet roofs. Moreover, water harvesting and 

storage systems for agriculture and livestock use are very common in semi-arid areas of 

Tanzania and they exist in different types such as Ndiva, Malambo or charco dams, Sand 

dams. Ndiva, which store water overnight are common in mountainous districts such as 

Same and Lushoto and are used on communal basis. Malambo are man-made ponds, dug 

on relatively flat land areas and strategically located to harvest as much runoff as possible 

from the surrounding terrain. They are common in the semiarid parts of the country 

especially in Dodoma, Singida, Tabora, Mwanza, and Shinyanga regions. Sand dams are dug 

at the bottom of seasonal rivers to store water. This practice is common in Dodoma, 

Mwanza, Shinyanga and Tabora regions. The Pangani River Basin Management Project 

which was implemented in the Pangani River Basin by the PRBWO and IUCN in collaboration 

with the Climate Change and Development Project (CCDP) and the Global Water Initiative 

(GWI) supported rain water harvesting as one of the adaptation measures in Meru District. 

 

6.1.5. Technical measures to increase water supply 

 

Although water storage and conservation techniques and rainwater harvesting system may 

aim at increasing water supply, there have been specific climate change adaptation 

measures to increase water supply to meet the demand of water due to population 

increase and climate change. The adaptation measures include increase of water intakes 

(e.g. DAWASA water supply expansion in Lower and Upper Ruvu), identification and 
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development of groundwater resources for domestic and irrigation use. Gravity and 

boreholes water supply schemes have been developed in a number of UWASAs and District 

Councils under the WSDP-I. 

 

6.1.6. Flood protection measures 

 

Flood protection adaptation measures such as raised dykes, reservoir enlargement and river 

training are not implemented in the water basins but are at the planning stage in IDWB, 

PBWO, WRWBO, LTBWB, RBWO and LNBWO. For example, the dam planned to be 

constructed along trans-boundary Songwe River in Lake Nyasa Basin will have multipurpose 

functions including hydropower production, water supply, fishing, irrigation, navigation and 

flood control through river training in order to stabilise the River. In terms of flood control 

through upgrading drainage systems, some of the urban LGAs such as Moshi Municipal 

Council and Dodoma Municipal Council have constructed and upgraded storm water 

drainage infrastructures to control floods. 

 

Other climate change adaptation measures which are either planned or considered 

effective but are not yet implemented by the Water Basins and Urban Water Authorities 

include floodplain restoration, proper land use plan, restriction of settlement development 

in flood prone areas, and improving forecasting and information dissemination on flood 

hazards. 

 

The identified climate change adaptation initiatives for each basin in terms of measures that 

are implemented, planned and necessary but are not yet implemented as identified during 

stakeholders’ consultation are summarized in Table 2. Details of these adaptation initiatives 

are provided in the strategic intervention action plan.   
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Table 2: Summary of Climate Change adaptation measures basin specific 

Adaptation measure/response Basin 

LRB WRB IDB PRB RRB LTB LVB RRSCB LNB 

Protection and conservation of water catchments                     

Development of flood protection mechanisms                     

Effecting natural retention of flood water to 

control floods                     

Adopting standards  for building development in 

flood prone areas                     

Develop adequate water supply systems to meet 

the demands of growing population under 

changing climate                     

Increase efficiency of water use                     

Harvesting of rain water for domestic, agriculture, 

livestock and wildlife use                     

Adopt landscape conservation measures to 

improve catchment water balance                      

Install and use of forecasting, monitoring and 

information systems                     

Reinforce existing coastal protection infrastructure                     

Economic incentives and financial mechanisms                     

           

      

KEY 

  Implemented 

      

  Planned 

      

  Necessary but not planned 

      

    partly implemented/planned 

      

  Not applicable 
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6.2. SWOC of existing climate change adaptation measures for water resources management 
 

Existing climate change adaptation measures for water resources management have been analyzed using SWOC approach as 

detailed in Table 3. 
 

Table 3: SWOC Analysis for existing climate change adaptation measures 

Climate Change 

Adaptation 

measure 

Strength Weakness Opportunities Challenges 

Preparation of 

Integrated Water 

Resources 

Management and 

Development Plans 

(IWRMDP) 

• Existence of indigenous 

management activities 

within the basin 

• Availability of funds and 

experts for preparation of 

IWRMDP 

• Human resources are 

limited within the basin 

to fully implement the 

plans 

• Funding for 

implementation of plans 

are inadequate 

• Use of existing relevant 

legislations to 

operationalize 

proposed plans 

• Local knowledge on 

climate change 

adaptation will be 

adopted and improved 

• Improves the 

understanding of 

existing adaptation 

measures and improves 

knowledge among 

basin staff 

• Financial mechanisms to fully 

implement the plans are not 

clear 

• Willingness of communities 

and inadequate political will 

may jeopardise full 

implementation of the plans  

Water storage and 

conservation 

techniques 

• Water to be stored is 

available 

• Availability of expertise at 

ministry and basin levels 

• Widely acceptable at 

community level  

• Lack of proper 

management of water 

storage facilities 

• Inadequate technical 

personnel to supervise 

construction of 

infrastructures 

• Availability of short and 

long rain seasons over 

the year 

• Existence of funding 

options from 

international 

organizations on 

climate change 

adaptation   

• Increasing water demand is 

the challenge due to the fact 

that water sources are 

declining while demand is 

increasing 

• Dam spillage and structural 

failure  are common problem 

• Dam siltation due to climatic 

and human factors is a 

dominant problem 

• International concerns on 
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Climate Change 

Adaptation 

measure 

Strength Weakness Opportunities Challenges 

negative environmental 

impacts associated with dams 

Efficiency in water-

use and irrigation 

• It is acceptable in most 

communities 

• Has big impact on serving 

water 

• There is an aspiration to 

improve efficiency in 

domestic and agricultural 

water use 

• Low level of awareness 

on efficient water use  

• There is knowledge gap 

within communities on 

water use efficiency in 

irrigation systems 

• Corrupt staff within 

UWSAs make it difficult 

to reduce NRWs 

• Inadequate generated 

internal revenue to 

improve water supply 

infrastructures  

• Existence of 

technologies for 

reducing NRW under 

UWSA’s 

• Existence of 

technologies for 

efficient irrigation 

water use  

• Drip irrigation is expensive for 

ordinary farmers and its 

operation need skilled 

personnel 

• Technical capacity 

requirement of efficient water 

technologies for UWSA’s and 

irrigation 

Rain water 

harvesting and 

storage systems 

• Despite the variability of 

rainfall still it rains and can 

be harvested 

• Availability and affordability 

of the technology 

• Rain water harvesting 

potential at household 

level has not been fully 

utilized 

• At community level, the 

knowhow is limited and 

therefore the quality 

and durability of storage 

facilities are 

compromised 

• Can be applied at 

household level 

• Rain water is free of 

pollutants and if 

properly collected can 

reduce cost of 

treatment 

 

• Health impacts of different 

types of roofing materials is 

still unknown 

• Existing regulatory framework 

does not put emphasis on 

household level rain water 

harvesting 

• Existing laws are not fully 

enforced to protect water 

storage facility at the 

community level 

Technical measures 

to increase water 

supply 

• Availability of fresh water 

resources  

• High demand for water 

• Inadequate information 

on occurrence and 

distribution of 

groundwater resource 

• Inadequate internal 

financial resources for 

water resources 

development 

• Increasing industrial 

and agricultural 

investments will 

increase water demand 

• Rapid rate of 

urbanization means 

more customers for 

water utility 

• Climate change may decrease 

the quantity, availability as 

well as compromise the 

quality of water  

• Quality and quantity of 

available groundwater 

sources are not well known 
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Climate Change 

Adaptation 

measure 

Strength Weakness Opportunities Challenges 

Flood protection 

measures 

 

• Existence of policies, 

strategies  and plans for 

addressing  flood disasters 

• Existence of flood warning 

• Inadequate tools and 

equipments for 

management of flood  

• Inadequate capacity for 

flood simulation  

• Existence of 

international funding 

opportunities on flood 

mitigation  

• Available technical 

colleges and 

Universities for more 

research on flood 

protection measures 

• Inadequate technical staff 

• Financial constraints to 

implement flood intervention 

measures 

• Future climate change 

uncertainties 
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6.3. Priority climate change adaptation measures 
 

In Tanzania, it has been observed that climate change adaptation initiatives in water sector 

have been implemented at different levels. However, the extent and effectiveness of the 

implemented initiatives vary across the country and awareness on linkage between climate 

change and water resources is still limited. Nevertheless, for the identified adaptation 

measures which have been implemented and those at planning level, the following are 

mostly favoured across the country in accordance to the opinions of the consulted 

stakeholders: 

• Development of flood protection mechanisms 

• Effecting natural retention of flood water to control floods 

• Adopting standards for building development in flood prone areas 

• Develop adequate water supply systems to meet the demands of growing 

population under changing climate 

• Increase efficiency of water use 

• Harvesting of rain water for domestic, agriculture, livestock and wildlife use 

• Adopt landscape conservation measures to improve catchment water balance 

• Install and use of forecasting, monitoring and information systems 

• Research and development on climate change adaptation for water resources 

• Capacity building of water management institutions on climate change adaptation 

• Consideration of gender and vulnerable groups 

• Water Resources monitoring, recoding and control 

 

Therefore, an action plan has been developed for these priority climate change adaptation 

measures across the country. 

7. WATER RESOURCES MANAGEMENT STRATEGIC INTERVENTIONS 

AND ACTION PLAN FOR CLIMATE CHANGE ADAPTATION  

7.1. Goals, objectives and scope of the Strategic Interventions and Action 

plan 
 

The ultimate goal of the Strategic Interventions and action plan is to enable the water 

sector to effectively adapt to climate change and contribute to the achievements of the 

National Water Policy, Water Sector Development Strategy and Programme as well as other 

national development programmes and plans 

 

Objectives 

1) To ensure, sustainable availability and accessibility to good quality water in a changing 

climate 

2) To strengthen conservation and protection of water resources 
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3) To build awareness and capacity on climate change adaptation for water resource 

management 

4) To build knowledge and technologies on climate change adaptation for water resource 

management  

5) To build the capacity for water resource monitoring and control 

6) To streamline climate change activities in water sector and provide a basis for 

coordination of the activities at basin level 

 

Scope 

 

This Strategic Interventions and action plan covers climate change adaptation for water 

resource management focusing on technical flood protection, flood plan restoration and 

change of land use, technical measures to increase water supply for different uses, forecasting 

in particular for hydrological droughts and other general adaptation measures. The strategic 

intervention action plan defines strategic objective, strategic intervention and identifies 

activities and key actors for each of the adaption option.  
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7.2. Strategic interventions and action plan 
 

Strategic intervention action plan for the proposed climate change adaptation strategic intervention plan for water resources is 

provided in Table 4a and b. 
 

Table 4a: Strategic intervention plan 

Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

Protection and 

conservation of 

water 

catchments 

 

• To protect water 

catchments 

 

• To improve water 

sources for socio-

economic uses 

and river 

ecological 

requirements 

Promoting 

water 

catchment 

protection 

and 

conservation 

 

i. Create awareness on 

water catchment 

protection and 

conservation 

MOW, 

BWBs, 

MNRT 

VPO, LGAs, 

DAS, RAS, 

CSOs, 

WUA/WUG 

   175,000,000 

ii. Build capacity (human 

and financial) of local 

catchment water users 

association/groups to 

enforce protection and 

conservation measures 

of the catchment 

MOW, 

BWBs 

LGAs, DAS, 

RAS, CSOs, 

WUA/WUG 

   135,000,000 

iii. Develop integrated 

land use plans to 

facilitate protection 

and conservation of 

water catchments 

NLUPC MOW,BWB, 

LGAs, DAS, 

RAS, CSOs, 

WUA/WUG  

   75,000,000/

catchment 

iv. Develop catchment 

conservation and 

management plans (to 

include resources for 

raising tree seedlings, 

finances, reforestation 

of water catchments, 

etc.) 

WUA/WUG, 

CSOs  

MOW, 

BWBs, TFS, 

LGAs, DAS, 

RAS 

   35,000,000/

catchment 
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Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

v. Declare protection 

status of water sources 

/catchment threatened 

by land degradation 

TFS MOW, LGAs, 

DAS, RAS, 

CSOs, 

WUA/WUG 

   65,000,000/

protected 

catchment 

vi. Design and introduce 

modalities of payments 

for environmental 

services by big water 

users to support 

protection and 

conservation of water 

catchments 

MOW, 

BWBs 

UWASAs, 

TANESCO 

Private 

Sector (i.e., 

TBL, 

beverage 

producers)  

   30,000,000 

vii. Introduce natural 

resource alternative 

livelihood activities to 

communities in water 

catchment areas (e.g. 

bee keeping) 

CSOS, 

WUA/WUG, 

private 

sector 

MOW, 

BWBs, LGAs, 

RAS, DAS 

   60,000,000/

catchment 

 

 

 

 

 

viii. Introduce alternative 

energy sources to 

communities in water 

catchment areas 

MEM, 

MOW, 

BWBs 

LGAs, RAS, 

DAS, Private 

Energy 

Enterprises 

    

50,000,000/

catchment 

(mainly to 

cover 

awareness 

raising) 

Development of 

flood protection 

mechanisms 

 

• To strengthen 

flood protection 

measures 

 

• To minimize flood 

risks in flood 

prone areas 

Promote and 

facilitate 

installation 

of technical 

flood 

protection 

measures in 

flood prone 

areas  

i. Upgrade and improve 

drainage infrastructures 

in urban areas that are 

prone to flooding due to 

climate change 

Ministry of 

Works, 

UWASAs, 

Urban 

Municipaliti

es, urban 

LGAs  

PMO-RALG, 

MOW 

   500,000,000

/urban area 

ii. Stabilize river banks in 

river flood prone areas 

through river training 

and construction of 

BWBs VPO, PMO-

RALG 

   1, 

040,000,000 

/river flood 

prone area 
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Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

dykes 

Effecting natural 

retention of 

flood water to 

control floods 

• To improve the 

regulating 

function of 

wetlands and 

other natural 

water retention 

features 

 

• To improve water 

recharge  of 

groundwater 

aquifers  

 

 

i. Identification of 

wetlands and other 

natural flood retention 

areas in the water 

basins and urban areas 

 

BWBs, RALG 

MOW, 

MNRT, 

MAFCs, 

DAS, RAS 

   40,000,000 

ii. Prepare land use plans 

of areas adjoining the 

wetlands and other 

natural water retention 

features 

Catchment 

WUAs, 

BWBs 

NLUPC 

MOW, 

MNRT, RAS, 

LGAs, DAS, 

CSOs 

   75,000,000/l

and use plan 

iii. Develop conservation 

and management plans 

of wetlands and other 

natural flood plains 

 

Catchment 

WUAs, 

BWBs 

MOW, 

MNRT, RAS, 

LGAs, DAS, 

CSOs 

   35,000,000/

wetland or 

flood plain 

iv. Restoration of 

degraded wetlands and 

other natural flood 

plains  

Catchment 

WUAs 

BWBs, CSOs, 

MNRT, RAS, 

LGAs, DAS,  

   150,000,000

/wetland 

and natural 

flood plain 

Adopting 

standards for 

building 

development in 

flood prone 

areas 

• To enhance the 

resilience of 

settlement and 

critical 

infrastructures to 

flood hazards 

 

• To improve 

response and 

recovery during 

flood disasters 

Promoting 

and 

enforcing 

standards 

for building 

developmen

t in flood risk 

areas 

 

 

i. Develop standards for 

flood resilience building  

ii. Develop enforcement 

mechanisms of 

standards for buildings 

in flood prone areas 

iii. Integrate building 

standards in the 

development plans for 

housing and urban 

development 

MLHHSD, 

Municipal 

Authorities, 

Urban 

Authorities,   

PMO, NGOs, 

CSOs, 

Private 

investors on 

land, ARU, 

ERB, AQRB, 

NHBRA, 

UDSM 

   35,000,000 

 

 

   15,000,000 

 

 

 

   250,000,000 
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Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

Develop 

adequate water 

supply systems 

to meet the 

demands of 

growing 

population 

under changing 

climate 

• To improve 

sustainability of 

the quantity and 

quality of water 

supply for 

different uses 

• Improve health 

and sanitation 

services 

Promote and 

facilitate 

technical 

measures for 

enhancing 

water supply 

service 

provision for 

different 

uses 

 

i. Conduct surface and 

hydrogeological survey 

to identify long term 

potential surface and 

groundwater sources 

MOW, 

UWASAs 

 

DDCA, 

Private 

Sector, 

CSOs, 

UDSM, ARU, 

WDMI 

   550,000,000

/river basin 

ii. Develop water storage 

reservoirs upstream to 

improve water supply 

for domestic and 

agricultural uses during 

low flows 

MOW, 

BWBs, 

UWASAs 

DDCA, 

MAFCs, 

CSOs, 

MNRT, DAS, 

RAS, LGAs,  

Private 

Sector 

   1,000,000,0

00/storage 

reservoir 

iii. Develop groundwater 

water supply systems 

for domestic, livestock 

and agricultural uses 

MOW, 

BWBs, 

UWASAs, 

MLFD, 

MAFCs 

RBWBs, 

CSOs, 

Private 

Sector, RAS, 

LGAs, DAS, , 

   500,000,000

/groundwat

er supply 

system 

   iv. Develop appropriate 

waste management 

technologies, enhance 

awareness on pollution 

prevention and 

sanitation improvement 

MOW, 

BWBs, 

UWASAs, 

COSTECH, 

MoH, 

MAFCs, 

RBWBs, 

CSOs Private 

Sector, DAS, 

RAS, ARU, 

UDSM, 

Municipal 

and Town 

Councils 

   150,000,000 

(identificatio

n and 

promotion? 

Increase 

efficiency of 

water use 

  

• To improve 

sustainability of 

water resources 

 

• To improve inter- 

and intra-sectoral 

water allocations 

Promoting 

adoption of 

technologies 

for efficient 

water use 

for domestic 

and 

agricultural 

purposes 

i. Develop and adopt 

efficient water supply 

technologies for 

domestic uses 

UWASA, 

Private 

Sector 

 

MOW, 

RBWBs, 

LGAs 

   200,000,000 

(preliminary 

study) 

ii. Identify location 

specific efficient 

irrigation technologies 

Irrigation 

Division-

MAFCs, 

Private 

Sector 

CSOs    50,000,000 
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Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

 

Promote and 

facilitate 

behaviour 

change 

towards 

efficient 

water use 

iii. Disseminate and 

facilitate adoption of 

efficient irrigation 

technologies (e.g. drip 

irrigation systems) for 

commercial farming 

Irrigation 

Division-

MAFCs, 

Commercial 

Farmers 

CSOs, RAS, 

LGAs, DAS,  

   350,000,000 

(disseminati

on and 

facilitation) 

iv. Promote and facilitate  

water recycling 

technologies for 

domestic and industrial 

uses 

UWASAs, 

Private 

Sector,  

MOW, 

BWBs, CSOs, 

   130,000,000 

(promotion 

& 

facilitation) 

v. Develop leakage 

monitoring and control 

mechanism for 

domestic water supply 

systems 

UWASAs MOW, LGAs    150,000,000

/UWASA 

vi. Mobilize resource 

(human, equipment, 

financial) for water 

resource control 

MOW, 

UWASAs 

LGAs    50,000,000 

(human 

resource 

mobilization 

only) 

vii. Conduct awareness 

creation and behavior 

change campaigns on 

efficient use of water 

MOW, 

BWBs, 

UWASAs, 

MAFCs, 

CSOs, 

Mobile 

phone 

Companies 

   75,000,000/

water basin 

viii. Create awareness 

among water users on 

IWRM as tool for 

climate change 

adaptation 

MOW, 

RBWOs 

WUAs, 

UWASAs, 

LGAs, RAS, 

DAS,  

   50,000,000/

basin 

Harvesting of 

rain water for 

domestic, 

agricultural, 

livestock and 

wildlife use 

• To improve water 

availability and 

supply during dry 

seasons 

 

Promoting 

and 

facilitating 

rainwater 

harvesting 

technologies 

i. Identify appropriate 

and location specific 

rainwater harvesting 

technologies for 

different uses 

MOW, 

RBWBs, 

RBWOs, 

UWASAs, 

LGAs 

CSO, 

MAFCs, 

Municipal & 

Township 

Authorities, 

MOEVT  

   45,000,000 
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Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

• To improve 

household water 

security 

 

• To improve 

household 

income, food and 

nutrition security 

through dry 

season irrigation 

of high value 

crops 

for multiple 

water uses 

 

ii. Develop rain water 

harvesting Training of 

Trainers materials 

MOW CSOs    15,000,000 

iii. Conduct training of 

trainers (TOT) on rain 

water harvesting 

MOW, 

BWBs 

CSOs, 

UWASAs, 

Municipal & 

Township 

Authorities, 

Public 

Institutions, 

LGAs 

   45,000,000 

iv. Develop local technical 

capacity on installation 

of rainwater harvesting 

systems 

MOW, 

UWASAs, 

LGAs, 

Municipal & 

Township 

Authorities, 

MAFCs, 

Public 

Institutions 

MITM    50,000,000 

(technical 

training) 

v. Integrate rainwater 

harvesting into 

standards for housing 

and road 

infrastructures 

development  

 MLHHD, 

Municipal & 

Township 

Authorities, 

MOW, 

MAFCs 

TBA, ERB, 

AQRB, 

UDSM, ARU   

   80,000,000 

Install and use of 

forecasting, 

monitoring and 

information 

systems 

To improve 

communication and 

information sharing 

on climate change 

and extreme 

weather events (such 

as floods and 

droughts) 

Improving 

forecasting, 

monitoring, 

and 

disseminatio

n of 

information 

on climate 

change and 

extreme 

vi. Establish a system for 

forecasting and 

monitoring of 

(hydrological) droughts 

vii. Establish capacity for 

forecasting and 

monitoring 

TMA MOW, 

BWBs, 

UDSM, ARU, 

SUA 

    

150,000,000 
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Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

weather 

events (such 

as floods 

and 

droughts) 

Reinforce 

existing coastal 

protection 

infrastructures 

 

To improve resilience 

of flood prone 

coastal zones 

Promoting 

coastal zone 

protection 

infrastructur

es 

i. Conduct vulnerability 

assessment of coastal 

zone infrastructures 

ii. Undertake 

reinforcement of 

coastal zone 

infrastructures 

VPO, 

MLHHSD 

MLFD, 

MOW, 

PMO-RALG, 

Urban LGAs, 

ARU 

   30,000,000 

 

 

 

   800,000,000

/infrastructu

re 

Economic 

incentives and 

financial 

mechanisms 

To improve 

investment 

environment on 

climate change 

adaptation 

Promoting 

economic 

incentives 

and financial 

mechanisms 

for climate 

change 

adaptation 

for water 

resources 

i. Feasibility analysis on 

economic incentives 

and financial 

mechanisms for 

climate change 

adaptation for water 

resources 

MoW, BWBs MoF, VPO, 

Private 

sector 

   20,000,000 

ii. Develop modalities for 

implementing 

economic incentives 

and financial 

mechanisms for 

climate change 

adaptation  

MoW, BWBs MoF, VPO, 

Private 

sector 

   35,000,000 
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Table 4b: Cross-cutting Strategic intervention plan 

Adaptation 

measure/response 

Strategic 

objectives 

Strategic 

interventions 

Activities Lead 

Actor (s)  

Supporting 

Actors 

Implementation 

Timeframe 

Estimated 

cost (Tshs) 

      Short 

term 

(1-

3yrs) 

Mediu

m term 

(3-5 yrs) 

Long 

term 

(5-

10yr

s) 

 

Strengthening 

cooperation of trans-

boundary and basin 

shared water 

resources 

Improve 

management of 

trans-boundary 

and basin shared 

water resources 

Promoting inter-

basin and trans-

boundary water 

resources 

management to 

adapt to climate 

change 

i. Undertake joint 

climate change 

vulnerability 

assessment 

ii. Integrate climate 

change adaptation in 

trans-boundary water 

management plans 

iii. Effecting inter-basin 

and trans-boundary 

water transfers 

 

MOW, 

BWBs 

MNRT, PMO-

RALG, LGAs, 

WUAs, DAS, 

RAS, CSOs, 

UWASAs, 

Private 

Sector, 

   140,000,000 

(all trans-

boundary) 

 

   270,000,000 

(all trans-

boundary) 

 

(Inter-basin 

& trans-

boundary 

water 

projects) 

Research and 

development on 

climate change 

adaptation for water 

resources 

To build the 

capacity, 

knowledge and 

technologies on 

climate change 

impacts and 

adaptation 

options for water 

resources 

management in 

Tanzania 

i. Promoting and 

facilitate 

research on 

climate change 

impacts and 

adaptation for 

water 

resources in 

Tanzania 

ii. Promoting 

adoption and 

utilisation of 

research 

output and 

technologies 

 

i. Undertake basin 

specific climate change 

modelling to determine 

the impacts of climate 

change on surface and 

groundwater 

ARU, 

UDSM, 

SUA, 

TMA 

BWBs,  

MOW,  

NEMC, 

COSTECH, 

CSOs 

   540,000,000 

ii. Conduct research on 

water use efficient 

technologies in 

agriculture, industrial 

and domestic use 

ARU, 

UDSM, 

SUA, 

UWASAs, 

MAFCs, 

MITM 

BWBs 

COSTECH, 

CSOs, Private 

sector 

   80,000,000 

(research 

proposals 

preparation) 

iii. Develop and adopt 

water recycling and 

reuse technologies for  

industrial and 

municipal uses 

MITM, 

UWASAs, 

Private 

sector 

MOW, 

BWBs, 

COSTECH, 

CSOs 

   100,000,000 

(research 

proposal 

preparation) 
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Adaptation 

measure/response 

Strategic 

objectives 

Strategic 

interventions 

Activities Lead 

Actor (s)  

Supporting 

Actors 

Implementation 

Timeframe 

Estimated 

cost (Tshs) 

      Short 

term 

(1-

3yrs) 

Mediu

m term 

(3-5 yrs) 

Long 

term 

(5-

10yr

s) 

 

iv. Undertake research on 

hydrological adaption 

to climate change 

ARU, 

UDSM, 

SUA, 

BWBs, 

TMA 

WDMI 

MOW,  

NEMC, 

COSTECH 

   80,000,000 

(research 

proposals 

preparation) 

v. Establish baseline and 

undertake research on 

basin specific 

indigenous knowledge 

for climate change 

adaptation for water 

resources management 

BWBs, 

ARU, 

UDSM, 

SUA, 

WDMI 

MOW, CSOs, 

COSTECH 

   75,000,000 

vi. Undertake research on 

gender based climate 

change impacts and 

adaption options in 

water resources 

BWBs, 

UDSM, 

MCDGC 

ARU, 

WDMI 

MOW, 

MoHSW, 

CSOs, 

COSTECH 

   50,000,000 

Sharing and 

communicating 

research information 

on adaptation of 

water resources 

management to 

climate change  

Improve 

information 

sharing and 

communication 

on climate 

change 

adaptation for 

water resources 

management 

Establish a 

platform for 

sharing research 

information on 

climate change 

adaptation for 

water resources 

management 

i. Develop a database on 

climate change studies 

for water resources 

management 

MOW Research and 

academic 

institutions, 

private 

institutions, 

CSOs 

   30,000,000 

ii. Prepare and 

disseminate summaries 

for policy makers 

grassroots-level 

stakeholders on climate 

change adaptation 

options from existing 

research findings 

MOW BWBs, CSOs    25,000,000 
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Adaptation 

measure/response 

Strategic 

objectives 

Strategic 

interventions 

Activities Lead 

Actor (s)  

Supporting 

Actors 

Implementation 

Timeframe 

Estimated 

cost (Tshs) 

      Short 

term 

(1-

3yrs) 

Mediu

m term 

(3-5 yrs) 

Long 

term 

(5-

10yr

s) 

 

iii. Develop information 

sharing and 

communication strategy 

on climate change 

adaptation for water 

resources management 

MOW     55,000,000 

Building capacity of 

water management 

institutions on climate 

change adaptation 

i. To strengthen 

the capacity 

of water 

management 

institutions 

on climate 

change and 

adaptation 

issues 

 

ii. To improve 

sustainable 

water 

resources 

management 

under 

changing 

climate  

Facilitation of 

capacity building 

of water resources 

management 

institutions in 

water basins 

i. Undertake institutional 

capacity needs 

assessment for climate 

change adaptation for 

WRM institutions in 

water basins  

MOW 

BWBs 

 

WDMI    35,000,000/

basin 

ii. Mobilise resources to 

support awareness 

creation on climate 

change and adaptation 

options for water users 

associations 

 

MOW, 

BWBs 

 

 

 

DPs, CSOs, 

VPO, Private 

Sector 

   10,000,000 

(for 

resource 

mobilisation

) 

iii. Establish funding 

allocation to WUAs for 

catchment 

management and 

conservation 

 

BWBs, 

MOW 

 

 

CSOs, Private 

Sector 

    

iv. Strengthening national 

coordination, 

monitoring and 

evaluation systems 

MOW 

 

 

BWBs, DPs, 

CSOs, Private 

Sector 

   15,000,000 

v. Building the capacity of 

River basin boards to 

coordinate climate 

change adaptation 

activities 

MOW DPs, Private 

Sector 

   85,000,000 

Mainstream gender 

and vulnerable groups 

To improve 

gender 

i. Integrating 

gender and 

i. Undertake gender 

based basin 

MOW, 

BWBs, 

LGAs, RAS, 

DAS 

   

80,000,000 
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Adaptation 

measure/response 

Strategic 

objectives 

Strategic 

interventions 

Activities Lead 

Actor (s)  

Supporting 

Actors 

Implementation 

Timeframe 

Estimated 

cost (Tshs) 

      Short 

term 

(1-

3yrs) 

Mediu

m term 

(3-5 yrs) 

Long 

term 

(5-

10yr

s) 

 

into climate change 

adaptation for water 

resources 

management 

responsiveness of 

climate change 

adaption options 

vulnerable 

groups into 

climate 

change 

adaptation 

for water 

resource 

management 

ii. Promoting 

participation 

of women 

and 

vulnerable 

groups in 

planning, 

decision 

making and 

implementati

on of climate 

change 

adaptation 

initiatives for 

water 

resources 

vulnerability 

assessment to climate 

change impact on 

water resources 

 

MCDGC, 

CSOs 

ii. Identify and conduct 

baseline of gender 

based violence related 

to climate change 

impacts on water 

resources 

MOW, 

BWBs, 

MCDGC, 

CSOs 

LGAs, RAS, 

DAS 

   

iii. Identify gender roles in 

climate change 

adaptation for water 

resources 

MOW, 

BWBs, 

MCDGC, 

CSOs 

RAS, DAS, 

WUAs/WCs 

    

Water Resources 

monitoring, recording 

and control 

To improve 

management of 

surface and 

groundwater 

resources 

 

Improve water 

resource data 

availability and 

Upgrading and 

expanding the 

hydro network 

stations in water 

basins 

 

Promoting and 

facilitation of 

WUAs surface and 

i. Undertake inventory 

for hydrometric 

network stations in 

water basins 

BWBs, 

MOW 

LGAs, WUAs    90,000,000 

ii. Repair and upgrade 

existing hydrometric 

network stations 

MOW, 

BWBs 

LGAs, WUAs, 

NGOs/CSOs, 

Private 

Sector 

organizations 

   250,000,000

/basin 
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Adaptation 

measure/response 

Strategic 

objectives 

Strategic 

interventions 

Activities Lead 

Actor (s)  

Supporting 

Actors 

Implementation 

Timeframe 

Estimated 

cost (Tshs) 

      Short 

term 

(1-

3yrs) 

Mediu

m term 

(3-5 yrs) 

Long 

term 

(5-

10yr

s) 

 

use in planning of 

water resource 

development 

groundwater 

resource 

monitoring 

 

iii. Develop new river and 

groundwater 

monitoring stations 

MOW, 

BWBs  

LGAs, WUAs, 

NGOs/CSOs, 

Private 

Sector 

organizations 

   350,000,000

/basin 

iv. Invest to provide 

adequate human 

resource (Hydrologists, 

Technicians & gauge 

reader) for water 

resource monitoring in 

the water basins  

MOW, 

BWBs 

WDMI, ARU, 

UDSM 

   500,000,000 

v. Develop a manual for 

water resource 

monitoring and 

recording 

MOW, 

BWBs 

WDMI, ARU, 

UDSM 

   50,000,000 

vi. Undertake training on 

recording and 

monitoring for water 

resources 

MOW, 

BWBs 

WDMI, ARU, 

UDSM 

   112,500,000 

vii. Develop a water 

resource database and 

interface for repository 

of water resources 

records 

MOW, 

BWBs 

WDMI, ARU, 

UDSM 

   50,000,000 

Timeframe: 

Short-term:  ≤ 3 years 

Medium-Term: 3 to 5 years 

Long-term: 5 to 10 years 
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7.3. Implementation and Financing of the Strategic action plan 
 

An implementation action plan will be required to guide the implementation of this 

Strategic Intervention and action plan. The National Climate Change Strategy proposes 

establishment of a National Climate Change Fund (NCF) to facilitate implementation of 

climate change activities in Tanzania. Since the fund is not already established funding for 

climate change adaptation will have to depend on both the national and international 

funding sources. National funding on climate change adaptation for water resources 

management will depend on whether the proposed strategic action plan is integrated into 

the budgets of Ministries, Departments and Agencies responsible for implementation of 

climate change adaptation activities. 

 

However, there are a number of international funding sources to support climate change 

adaption activities. Examples of international funding sources include: 

• Climate Development Special Fund for Africa of AfDB has the objective of 

strengthening the institutional capacities of national and sub regional bodies to 

formulate and implement effective climate-sensitive policies. The activities to be 

funded by the fund fall under the following components: i.) Generate and widely 

disseminate reliable and high quality climate information in Africa ii.) Enhance the 

capacity of African policy makers and policy support institutions to integrate climate 

change information into developmental programs iii.) Implement pilot adaptation 

practices that demonstrate the value of mainstreaming climate information into 

development 

• Global Environment Facility (GEF) grants to Developing Countries and Countries 

with Economies in Transition for projects related to biodiversity, climate change, 

international waters, land degradation 

• The Global Climate Change Alliance of the European Union which provides funding 

on climate change adaption on water, energy and natural resources 

• Special Climate Change Fund (SCCF) which supports adaptation and technology 

transfer in all developing country parties to the UNFCCC. The SCCF supports both 

long-term and short-term adaptation activities in water resources management; 

land management; agriculture; health; infrastructure development; fragile 

ecosystems including mountainous ecosystems; and integrated coastal zone 

management.  

• Green Climate Fund (GCF) which was established with an objective of supporting 

projects, programmes, policies and other activities in developing countries using 

thematic funding windows 

• The Adaptation Fund which was established by the Parties to the Kyoto Protocol of 

the UN Framework Convention on Climate Change to finance concrete adaptation 

projects and programmes in developing countries that are parties to the Kyoto 

Protocol 
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The above identified funding sources can be accessed through competitive funding proposal 

developed by Ministry of Water in collaboration with MDAs and CSOs. For adaptation 

options on research, research institutions should be encouraged to develop collaborative 

research proposals with the Ministry of Water.  A coordinated implementation of climate 

change adaptation activities in the sector would be desirable in order to access funding 

from international organizations as well as from the Government. 

 

7.4. Monitoring and Evaluation of the Strategic Intervention plan 
 

Monitoring and evaluation is important for measuring performance in various areas of the 

strategic intervention plan in order to meet the set targets and indicators. Monitoring refers 

to making a follow up of agreed activities and is measured using Output and Output 

Indicators. Monitoring will be done on quarterly and annual basis during the 

implementation of the plan by making follow-up of proposed activities in the action plan 

using inputs, output and their indicators. The inputs to be monitored will include i) financial 

and human resources; ii) available infrastructures and facilities for implementation; iii) 

capacity and capacity building (e.g. research and training); and iv) logistics and planning for 

service delivery. 

 

Evaluation refers to assessing the effects of implemented activities and is measured using 

Outcomes and Outcome Indicators. Therefore evaluation will be made by assessing the 

effects of implemented activities of the Strategic Intervention plan using outcomes and 

outcome indicators. The evaluation will be done at the mid (mid-term evaluation) and 

towards the end (terminal evaluation) of the implementation of the strategic intervention 

and action plan. External expertise to the implementing institutions will be required to 

undertake the mid-term and terminal evaluations. 

 

A Monitoring and Evaluation framework for the strategic intervention plan has been 

developed as part of an implementation action plan (Table 5). The framework establishes 

output and outcome indicators for the implementation and assessment of the strategic 

intervention plan. 

 

The overall responsibility for monitoring and evaluation at the national level lies within the 

Ministry of Water working in close collaboration with relevant Ministries, Department and 

Agencies (MDA) responsible for climate change adaptation in sectors, which are closely 

related with the water sector such as agriculture and food security, energy and natural 

resources. At Basin level, the River Basin Water Boards and River Basin Water Officers will 

be responsible for overall monitoring and evaluation. The WUAs and Local Authorities will 

be responsible for monitoring and evaluation at the Catchment or scheme water users’ 

level. The international organisations, international and local NGOs, CBOs and private 

organizations involved in climate change adaptation on water resources in the country will 

collaborate in monitoring and evaluation efforts at levels in which they are operating.  
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Table 5a: Monitoring and Evaluation Framework of the climate change adaptation options 

 
Adaptation 

measure/response 

Strategic 

Objective 

Output Output indicators Outcome Outcome indicators 

Protection and 

conservation of 

water catchments 

To protect 

water 

catchments 

 

To improve 

water sources 

for socio-

economic uses 

and river 

ecological 

requirements 

• Awareness on water 

catchment protection and 

conservation created 

• Number of catchment 

protection and conservation 

initiatives implemented by 

WUAs/WUGs 

Sustainable water 

supply for socio-

economic use and 

river ecosystem 

functions 

• Quantity of 

seasonal 

renewable 

water resource 

 

• Number of 

conflicts 

between water 

users reported 

at WUAs/WUGs 

• Capacity of WUAs/WUGs to 

enforce catchment 

conservation measures built 

• Catchment conservation 

plans of WUAs/WUGs 

• Integrated land use plans to 

facilitate protection and 

conservation of water 

catchments developed 

• Integrated land use plan 

documents 

• Catchment conservation and 

management plan developed 

• Plan document of catchment 

conservation and 

management 

• Protection status of water 

sources threatened by land 

degradation declared 

• National Gazette with 

publication on protection of 

water source 

• Modalities for payment of 

environmental services by big 

water users to support 

protection and conservation of 

water catchments designed 

and introduced 

• Guideline for payment of 

environmental services by 

water users 

• Alternative livelihoods to 

natural resource dependency 

of communities in water 

catchment areas introduced 

 

• Alternative energy sources to 

communities in water 

catchment areas introduced 

• Number of households whose 

income do not depend on 

natural resources 

 

 

• Number of households using 

alternative energy sources 
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Adaptation 

measure/response 

Strategic 

Objective 

Output Output indicators Outcome Outcome indicators 

Development of 

flood protection 

mechanisms 

To strengthen 

flood 

protection 

measures 

 

To minimize 

flood risks in 

flood prone 

areas 

• Drainage infrastructures in 

urban areas prone to flooding 

are upgraded and improved 

• Kilometres of upgraded and 

improved drainage 

infrastructures in urban areas 

prone to flooding 

• Flood resilient 

drainage 

infrastructures 

• Number of 

intact 

infrastructures 

after flood 

disaster events 

 

• Cost of 

restoration of 

flood affected 

drainage 

infrastructures 

• River banks in river flood 

prone areas are stabilized 

• Number and length of 

stabilized river banks 

Effecting natural 

retention of flood 

water to control 

floods 

To improve the 

regulating 

function of 

wetlands and 

other natural 

water 

retention 

features 

 

To improve 

recharge of 

groundwater 

aquifers  

• Wetlands and other natural 

flood prone retention areas in 

water basins and urban areas 

identified 

• Number and area of wetlands 

and natural flood prone 

retention areas for each river 

basin 

• Effective 

functioning 

wetlands and 

natural water 

retention 

features 

(regulating, 

provision, 

control) 

• Storage capacity 

of wetlands and 

natural 

retention 

features 

• Wetland 

management 

provisioning 

services 

• Land use plans of the areas 

adjoining wetlands and other 

natural retention features 

prepared 

• Number of land use plans of 

areas adjoining wetlands and 

natural retention features 

• Reliable 

groundwater 

supply 

• Annual and 

seasonal rate of 

groundwater 

yield 

• Conservation and 

management of wetlands and 

other natural flood plains 

developed 

• Wetland conservation and 

management plans 

• Degraded wetlands and other 

natural flood plains restored 

• Number and area of 

degraded wetlands and 

natural flood plains restored 
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Adaptation 

measure/response 

Strategic 

Objective 

Output Output indicators Outcome Outcome indicators 

Adopting 

standards for 

building 

development in 

flood prone areas 

To enhance the 

resilience of 

settlement and 

critical 

infrastructures 

to flood 

hazards 

 

To improve 

response and 

recovery 

during flood 

disasters 

• Standards for flood resilient 

buildings developed 

• Enforcement mechanisms of 

standards for buildings in 

flood prone areas developed 

• Standards for buildings in 

flood prone areas integrated 

in the development plans for 

housing 

• Manual for flood resilient 

buildings 

 

• Regulations for enforcement 

of standards 

 

• Housing development plans 

with standards for building in 

flood prone areas  

Reduced loss from 

flood related 

disasters 

• Proportion of 

settlements 

affected by 

floods 

 

• Cost associated 

with flood 

damage of 

settlements and 

critical 

infrastructures 

Develop adequate 

water supply 

systems to meet 

the demands of 

growing 

population under 

changing climate 

To improve 

sustainability 

of the quantity 

and quality of 

water supply 

for different 

uses 

 

Improve health 

and sanitation 

services 

 

 

• Surface and hydrogeological 

survey to identify long term 

surface and groundwater 

sources conducted 

• Baseline reports on surface 

and groundwater sources 

Improved human 

development 

conditions and 

reduced water 

related conflicts 

• Minimum 

distance to 

water supply 

points 

 

• Number of 

water use 

conflicts 

 

• Proportion of 

population with 

access to basic 

water supply 

and sanitation 

service 

• Water storage reservoirs 

upstream developed 

• Number of water storage 

reservoirs in the catchment 

upstream 

• Groundwater supply systems 

for domestic, livestock and 

agricultural uses developed 

• Existence of groundwater 

supply systems for domestic, 

livestock and agricultural 

water use 

Increase efficiency 

of water use 

To improve 

sustainability 

of water 

resources 

• Efficient water supply 

technologies for domestic uses 

developed and adopted 

• Number of households using 

efficient water supply 

technologies for domestic 

uses 

Reliable water 

supply 

 

• Annual and 

seasonal volume 

of renewable 

water resources 
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Adaptation 

measure/response 

Strategic 

Objective 

Output Output indicators Outcome Outcome indicators 

 

To improve 

inter- and 

intra-sectoral 

water 

allocations 

• Location specific efficient 

irrigation technologies 

identified 

• Types of irrigation efficient 

technologies and area they 

are applied in different 

locations 

• Proportion of 

unaccounted for 

water 

• Irrigation 

efficiency • Efficient irrigation 

technologies disseminated and 

facilitated 

• Number of farmers using 

efficient irrigation 

technologies 

• Water recycling technologies 

for domestic and industrial 

uses promoted and facilitated 

• Number of manufacturing 

industries and households 

using water recycling 

technologies 

• Leakage monitoring and 

control mechanism for 

domestic water supply system 

developed 

• Guidelines for monitoring and 

control of leakage for 

domestic water supply 

systems 

• Resources for control of water 

resources mobilized 

• Annual budgets and 

expenditure reports for 

control of water resources 

• Awareness and behaviour 

change campaigns on efficient 

use of water created 

• Report of campaign 

behaviour change on efficient 

use of water 

• Awareness among water users 

on IWRM as tool for climate 

change adaptation created 

• Report on awareness of 

water users on IWRM 

Harvesting of rain 

water for 

domestic, 

agricultural, 

livestock and 

wildlife use 

To improve 

water 

availability and 

supply during 

dry season 

 

To improve 

household 

water security 

• Location specific rainwater 

harvesting technologies for 

different uses identified 

• Technologies for rainwater 

harvesting for different uses 

• Improved 

livelihood 

conditions 

during dry 

season 

• Seasonal 

household 

incomes 

• Water supply 

service levels 

• Rainwater harvesting training 

of trainers materials 

developed 

• Materials (documents) for 

training of trainers 

• Training of trainers on 

rainwater harvesting 

conducted 

• Number of trainers trained 

on rainwater harvesting 
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Adaptation 

measure/response 

Strategic 

Objective 

Output Output indicators Outcome Outcome indicators 

 

To improve 

household 

income, food 

and nutrition 

security from 

dry season 

irrigation of 

high value 

crops 

• Local technical capacity on 

installation of rainwater 

harvesting systems developed 

• Existence of technicians at 

Municipal council level for 

installation of rainwater 

harvesting systems 

• Rainwater harvesting 

integrated in the standards for 

housing and road 

infrastructure development 

• Manual on standards for 

housing and road 

infrastructure development 

which incorporate rainwater 

harvesting 

Install and use of 

forecasting, 

monitoring and 

information 

systems 

To improve 

communication 

and 

information 

sharing on 

extreme 

weather events 

such as floods 

and droughts 

• A system for forecasting and 

monitoring of droughts 

established 

 

• Capacity for forecasting and 

monitoring hydrological 

droughts and floods 

developed 

• Existence of a system to 

forecast and monitor 

droughts at basin level 

 

• Existence of equipments and 

staff with knowledge of 

forecasting 

• Effective 

response to 

climate 

related 

impacts on 

water 

resources 

such as 

droughts and 

floods 

Types of adaptation 

options engaged as 

response to climate 

change impacts 

Reinforce existing 

coastal protection 

infrastructures 

To improve 

resilience of 

flood prone 

coastal zones 

• Vulnerability assessment of 

coastal zone infrastructures 

conducted 

 

• Coastal zone flood protection 

infrastructures reinforced 

• Report on vulnerability 

assessment of coastal zone 

infrastructures 

 

• Existence of coastal zone 

flood protection 

infrastructures 

• Reduced flood 

risk in coastal 

zones 

Area (hectares) of 

coastal zone 

affected by floods 

Economic 

incentives and 

financial 

mechanisms 

To improve 

investment 

environment 

on climate 

change 

• Feasibility on economic 

incentives and financial 

mechanisms for climate 

change adaptation for water 

resources conducted 

• Report on feasibility of 

economic incentives and 

financial mechanisms for 

climate change adaptation 

for water resources 

• Existence of 

climate 

change 

adaptation 

fund and 

Adaptation 

investment 

supported and 

insured adaptation 

options in place 
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Adaptation 

measure/response 

Strategic 

Objective 

Output Output indicators Outcome Outcome indicators 

 adaptation • Modalities for implementing 

economic incentives and 

financial mechanisms for 

climate change adaptation 

developed 

• Guidelines on economic 

incentives and financial 

mechanisms to support 

climate change adaptation in 

the water sector 

insurance 

schemes 

 
 

Table 5b: Cross-cutting adaptation options 

Adaptation 

measure/res

ponse 

Strategic 

objectives 

Output Output indicators Outcome Outcome indicators 

Strengthenin

g 

cooperation 

of trans-

boundary 

and basin 

shared 

resources 

Improve 

management 

of trans-

boundary 

and basin 

shared water 

resources 

• Joint climate change vulnerability 

assessment of trans-boundary 

basins undertaken 

• Climate change adaptation 

integrated in water management 

plans 

• Inter-basin and trans-boundary 

water transfers implemented 

• Trans-boundary climate change 

vulnerability assessment 

reports 

 

• Water management plans with 

climate change adaptation 

elements  

 

• Number of inter-basin and 

trans-boundary water transfer 

projects 

Sustainable 

utilization of trans-

boundary and basin 

shared water 

resources  

• Volumes of 

seasonal 

renewable trans-

boundary and 

basin shared water 

resources 

 

• Number of trans-

boundary and 

basin shared water 

use conflicts 

Research and 

development 

on climate 

change 

adaptation 

for water 

resources 

To build the 

capacity, 

knowledge 

and 

technologies 

on climate 

change 

impacts and 

adaptation 

• Basin specific climate change 

modelling to determine the 

impacts of climate change on 

surface and groundwater 

conducted 

• Modelling reports on impacts 

of climate change surface and 

groundwater resources 

Effective 

adaptation of 

water resources to 

climate change 

impacts in Tanzania 

Recommended 

appropriate basin and 

use (agriculture, 

domestic, 

manufacturing, etc.) 

specific climate change 

adaptation options for 

water resources 

management 

• Research on water use efficient 

technologies in agriculture, 

industry and domestic conducted 

• Research reports on efficient 

water use technologies in 

agriculture, manufacturing 

industry and domestic uses 
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Adaptation 

measure/res

ponse 

Strategic 

objectives 

Output Output indicators Outcome Outcome indicators 

options for 

water 

resources 

management 

in Tanzania 

• Water recycling technologies in 

manufacturing industries and 

urban authorities developed and 

adopted 

• Number of manufacturing 

industries and urban 

authorities using water 

recycling technologies 

• Research on hydrological 

adaptation to climate change 

conducted 

• Research report on 

hydrological adaptation to 

climate change 

• Baseline and research on basin 

specific indigenous knowledge 

for climate change adaptation for 

water resources management 

established and undertaken 

• Baseline and research reports 

on basin specific indigenous 

knowledge for climate change 

adaptation for water resources 

management 

• Research on gender based 

climate change impacts and 

adaptation options for water 

resources management 

conducted 

• Research report on gender 

based climate change impacts 

and adaptation options for 

water resources management 

Sharing and 

communicati

ng research 

information 

and 

adaptation of 

water 

resources 

management 

to climate 

change 

Improve 

information 

sharing and 

communicati

on on climate 

change 

adaptation 

for water 

resources 

management 

• Database of climate change 

studies for water resources 

management developed 

• Existence of a database at the 

MOW and BWO 

Effective 

adaptation options 

to climate change 

impacts on water 

resources 

Recommended 

appropriate basin and 

use (agriculture, 

domestic, 

manufacturing, etc.) 

specific climate change 

adaptation options for 

water resources 

management 

• Summaries of research projects 

on climate change adaptation for 

water resources for policy and 

decision makers and grassroots-

level stakeholders prepared and 

disseminated 

• Policy briefs and factsheets for 

use by policy makers and 

grassroots level stakeholders 

 • Information sharing and 

communication strategy on 

climate change adaptation for 

water resources management 

prepared 

• Strategy document on 

information sharing and 

communication for climate 

change adaptation for water 

resources management 
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Adaptation 

measure/res

ponse 

Strategic 

objectives 

Output Output indicators Outcome Outcome indicators 

Building 

capacity of 

water 

management 

institutions 

on climate 

change 

adaptation 

To 

strengthen 

the capacity 

of water 

management 

institutions 

on climate 

change and 

adaptation 

issues 

 

To improve 

sustainable 

water 

resources 

management 

under 

changing 

climate  

• Institutional capacity needs 

assessment for climate change 

adaptation in water basins 

undertaken 

• Institutional capacity needs 

assessment reports 

Effective 

implementation of 

adaptation options 

for water resource 

management 

• Vulnerability of 

water users to 

climate change 

impacts on water 

resources 

management 

• Resources to support awareness 

creation on climate change 

adaptation options for WUAs 

mobilised 

• Budget allocation for 

awareness campaign on 

climate change adaptation 

options to WUAs 

availability of 

adequate water 

and reduced water 

related conflicts  

• Water supply rate 

(such as volume 

per person per day 

and volume per 

area irrigated/day) 

versus demand 

 

• Number of water 

use conflicts 

reported to basin 

water office 

• Funding to WUAs for catchment 

management and conservation 

established 

• WUAs annual budgets and 

expenditure reports for 

catchment management and 

conservation 

• National coordination, 

monitoring and evaluation 

systems strengthened 

• Existence of national 

coordination, monitoring and 

evaluation system 

• Capacity of BWBs to coordinate 

climate change adaptation 

activities built 

• Basin coordination plan of 

climate change adaptation 

activities 

Mainstream 

gender and 

vulnerable 

groups into 

climate 

change 

adaptation 

for water 

resources 

management 

To improve 

gender 

responsivene

ss of climate 

change 

adaption 

options 

• Gender based vulnerability 

assessment to climate change 

impact on water resources 

conducted 

• Gender based vulnerability 

assessment report 

• Effective gender 

based 

adaptation 

measures to 

climate change 

impacts for 

water resources 

management 

Proportion of 

population vulnerable 

to impacts of climate 

change on water 

resources according to 

gender 
• Gender based violence related to 

climate change impacts on water 

resources identified and baseline 

study conducted 

• Baseline report on gender 

based violence related to 

climate change impacts on 

water resources 

• Gender roles in climate change 

adaptation for water resources 

management identified 

• Existence of report on gender 

roles in water resources 

management under changing 

climate  
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Adaptation 

measure/res

ponse 

Strategic 

objectives 

Output Output indicators Outcome Outcome indicators 

Water 

resources 

monitoring, 

recording 

and control 

To improve 

management 

of surface 

and 

groundwater 

resources 

 

Improve 

water 

resources 

data 

availability 

and use in 

planning of 

water 

resource 

development 

• Inventory of hydrometric stations 

in water basins conducted 

• Existence of inventory reports 

of hydrometric stations in 

water basins 

• Adequate water 

resource 

information 

base to support 

adaption 

options to 

climate change 

impacts 

• Number of 

adaptation options 

developed on the 

basis of water 

resource 

information base 

• Existing hydrometric stations 

repaired and upgraded 

• Number of repaired and 

upgraded hydrometric stations 

• New river and groundwater 

monitoring stations developed 

• Number of new monitoring 

stations for surface and 

groundwater  

• Adequate human resource for 

monitoring of water resources in 

water basins provided 

• Number of staff members 

(hydrologists, environmental 

engineers, technicians and 

gauge readers, etc.) recruited 

• Manual for water resource 

monitoring and recording 

developed 

• Existence of manual for water 

resource monitoring and 

recording at basin water offices 

• Training on recording and 

monitoring for water resources 

conducted 

• Number of water technicians 

and gauge readers trained 

• Water resource database and 

interface for repository of water 

resource records developed 

• Existence of database and 

interface at basin water offices 

and Ministry of Water 
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7.5. Coordination with other strategies 
 

Successful implementation of the proposed water resources management strategic 

interventions and action plan for climate change adaptation will be ensured if consideration 

and coordination with other adaptation activities proposed in existing national strategies and 

plans will be strictly and effectively done. These plans/ strategy include; The National Climate 

Change Adaptation Strategy, IWRMDP, National Strategy for REDD+, ASDP II, National Five Year 

Development plan, and MKUKUTA II 

 

Among others, this strategy has proposed protection and conservation of water catchments, 

which entail proper forests management as articulated in National Strategy for REDD+. 

Therefore, during implementation of the strategy, the two sectors (Ministry of Water and 

Ministry of Natural Resources and Tourism) need to communicate and share information 

especially on the implementation of Community Based Forest Management (CBFM) programme 

for the purposes of avoiding conflicts and duplication of efforts. Since most of the water 

sources are located within forest areas, therefore, proper forest management will also ensure 

that water sources are protected. 

 

Tanzania has prepared Agricultural Sector Development Programme (ASDP) which has been 

prepared jointly by five Agricultural Sector Lead Ministries (ASLMs)
1
. Development of adequate 

water supply systems to meet the demands of growing population under changing climate, and 

Increase efficiency of water use have been proposed as climate change adaptation strategies in 

water resources. These same strategies have been proposed under some sub components in 

the implementation of ASDP. Moreover, MKUKUTA II (NSGRP II) is oriented more towards 

growth and enhancement of productivity, with greater alignment of the interventions towards 

wealth creation as a way out of poverty thus implying that the same climate change adaptation 

strategies specified herein are echoed in MKUKUTA II. Therefore, MoW has to implement the 

strategy jointly with other relevant sectoral ministries without ignoring existing strategies and 

plans on the same or related aspects. 

 

The Tanzania Five Year Development Plan (FYDP) 2011/2012 - 2015/16 of the year 2011 is 

meant to implement Vision 2025 in the view of the paradigm and chart out the growth path 

which is dynamically consistent with the realization of the status of a semi industrialized 

country, which is capable of withstanding competition in the domestic, regional and global 

markets while unleashing hope to its citizenry
2
. Among other things, the FYDP intervention 

under Environment and Climate Change has proposed the formulation of coherent National 

Climate Change Strategy and strengthening of enforcement mechanisms for environmental 

management in development initiatives as its goals. Therefore, the proposed Strategic 

Interventions and Action plan in principle constitutes a subset of FYDP as well as IWRMDP by 

                                                           
1 The ASLMs include five ministries: the Ministry of Agriculture, Food and Cooperatives (MAFC); Ministry of Livestock 

Development (MLD); Ministry of Industry, Trade and Marketing (MITM); Ministry of Water (MW); as well as the Prime 

Minister’s Office – Regional Administration and Local Government (PMO-RALG). 
2 The Tanzania Five Year Development Plan 2011/2012-2015/2016, Unleashing Tanzania’s Latent Growth Potentials, June 2011 
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incorporating climate change adaptation measures for water resources and hence its 

implementation needs to be integrated with implementation of FYDP and IWRMDPs in all 

basins. 
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Annexes 

Annex 01: Questionnaire and Checklists for stakeholders consultation 
 

Annex 01-A: Questionnaire on the impacts of climate change on water resources and adaptation 

strategies  

 

 

INTRODUCTION 

Climate change is one of the major threats to Tanzania’s economic development because a large 

proportion of GDP is associated with climate sensitive activities, particularly agriculture. However, most 

of key sectors that play major role in economic development of the country are adversely impacted by 

climate change and variability. Water is one of these key sectors where climate change has a potential 

to affect water availability (and potentially water quality) and exacerbating the pattern of extreme 

events. 

 

Lack of accessibility to good quality water for inhabitants and environmental pollution are critical 

environmental problems, requiring urgent intervention. The impacts of poverty and climate change are 

likely to further aggravate these problems, thus increasing the vulnerability of both urban and rural 

communities, as well as that of natural resources and the environment providing livelihood to the 

people. The degradation caused by climate change on water sector may have devastating results to 

people’s livelihood and their very existence if there are no interventions undertaken.  

 

A recent study by Global Climate Adaptation Partnership and partners on economic impacts of climate 

change in the country concluded that Tanzania is not adequately adapted to the current climate and it 

has large existing adaptation deficit which requires urgent action3. One of the recommendations of the 

study was that Tanzania should build its national climate change strategy towards climate resilient and 

sustainable/low carbon growth. As response to this recommendation, a National Climate Change 

Strategy and Action Plan have been prepared in February 2012 under the coordination of the 

Department of Climate Change in the Vice President’s Office. Further to that, the Ministry of Water has 

planned to prepare Climate Adaptation Strategic Intervention Plan for Water Resources Management 

within the framework of the National Climate Strategy. The Strategic Intervention plan is expected to 

streamline all climate change activities in water sector and provide a basis for coordination of the 

activities at basin level. 

 

This questionnaire has been prepared to aid stakeholders’ consultation and collection of information to 

facilitate preparation of the climate adaptation strategic intervention plan for water resources 

management  

The aims of this questionnaire are: 

• To collect information on the degree of awareness concerning the issue of climate change impacts 

on water resources in Tanzania; 

• To assess the vulnerability to climate change in water basins; 

                                                           
3
 Watkiss, P. Downing, T., Dyszynski, J., Pye, S. et al (2011). The Economics of Climate Change in the United Republic of 

Tanzania. Report to Development Partners Group and the UK Department for International Development. Published January 

2011. Available at: http://economics-of-cc-in-tanzania.org/ 
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• To compile potential adaptation measures for preparation of adaptation strategies for water 

resources management.  

 

Why should you answer the questionnaire? 

By answering this questionnaire, you will: 

• Ensure that the particular concerns of your institution/water sector are adequately considered in 

the preparation for the Strategic Intervention plan; 

• Contribute to a comprehensive appraisal of potential climate change impacts and water 

management adaptation strategies in Tanzania. 

 

 

Information of the contact person for this questionnaire: 

Name: 

Institution: 

Department: 

Address: 

 

Telephone: 

E-mail: 

Website: 

 

PART A: Assessment of future impacts 

1. How sensitive are water resources in your basin/region/municipality/district to climate change? 

Please give a judgement for different locations as relevant in your area and indicate (x) as 

appropriate.  

 Very sensitive Sensitive Slightly sensitive Not sensitive 

Coastal zones     

Mountainous areas     

Urban areas     

Lowland areas     

Agricultural areas     

Industrial areas     

Wetland areas     

Other economically 

critical areas (please 

specify) 

    

 

This answer is based on  Expert knowledge  A research study (please make 

reference) 

 Other 

 

2. Which changes in water resources do you think will take place in your 

basin/region/municipality/district/scheme (tick which appropriate to you) as a consequence of 

climate change within the next 40 years? Please give an adhoc estimate on the basis of your 

current knowledge. If necessary, please use the last column to indicate in which 
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basin/region/municipality/district/scheme and during what seasons these changes will be most 

pronounced.  

 Change river basin/regions/………. /seasons 

Increase in precipitation (rain) of  __%  

Decrease in precipitation (rain) of __%  

Increase in runoff of __%  

Decrease in runoff of  __%  

Increase in groundwater recharge of __%  

Decrease of groundwater recharge of  __%  

Increase in flood frequency of  __%  

Decrease in flood frequency of  __%  

Increase in drought frequency of  __%  

Decrease in drought frequency of  __%  

Sea level rise of __cm  

Sea level decline of __cm  

Others, please specify:   

 

3. In the following table, please give an assessment of the effects that possible changes in different 

components of water resources caused by climate change will have on your area. Please 

indicate (x) as appropriate. In case the anticipated impacts will vary regionally, please indicate 

specific areas in basin/region/municipality/district/scheme (tick which appropriate to you) in the 

space provided on the right-hand side. 

 

 Very 

negative 

Negative No effect or 

not relevant 

Positive Very 

positive 

Areas particularly 

affected in your 

basin/region/muni

cipality/district/ 

Increased precipitation       

Decreased 

precipitation 

      

Increased variability in 

precipitation 

      

Decreased runoff       

Increased runoff       

Increased variability in 

runoff 

      

Decreased 

groundwater recharge 

      

Increased groundwater 

recharge 

      

Declining surface water 

quality 

      

Declining groundwater 

quality 

      

Increased risk of floods       

Increased risk of 

droughts 
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 Very 

negative 

Negative No effect or 

not relevant 

Positive Very 

positive 

Areas particularly 

affected in your 

basin/region/muni

cipality/district/ 

Sea level rise       

Others, please specify       

 

This answer is based on  Expert knowledge  A research study (please 

make reference) 

 

 

  Long term water resource 

monitoring records 

 Other  

 

4. Please provide an estimate of the impact the changes in climate and water components would 

have on different sectors in your basin/region/municipality/district/catchment (tick which 

appropriate to you). Please fill in numbers from –2 to +2 where appropriate (-2 = strong negative 

effect; -1 = negative effect, 0 = no effect or no relevance; +1 = positive effect, +2 = strong 

positive effect). Please leave spaces blank where information is not available.  

 Water 

supply
4
 

Waste-

water  

mana-

gement
5
  

Flood 

mana-

gement 

Agri-

culture
6
 

Energy/

indu-

stry
7
 

Tou-

rism
8
 

Navi-

gation 

Other 

trans-

port
9
 

Cons-

tru-

ction 

spatial 

plan-

ning
10

 

Fish-

ery
11

  

Fores-

try
12

 

Increased 

precipitation, 

higher runoff, 

increased 

frequency and 

intensity of 

floods 

           

Decreased 

precipitation, 

lower river 

flows, 

decreased 

groundwater 

recharge, 

higher risk of 

droughts 

           

                                                           
4  E.g. reduced water availability/water shortages for consumers. 
5  E.g. pressure on drainage and sewerage systems, flooding of wastewater treatment sites. 
6  E.g. production losses, increased irrigation need. 
7  E.g. decrease of hydropower potential, shortage of water for cooling, flood damage to infrastructure. 
8  E.g. decline in tourist numbers due to increased precipitation, heat waves or water shortages. 
9  E.g. infrastructure damage. 
10  E.g. damage to real estate and infrastructure, loss of land. 
11  E.g. decline in fish population or reduction in species diversity. 
12  E.g. damage or loss due to drought, increased fire risk or water logging. 
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 Water 

supply
4
 

Waste-

water  

mana-

gement
5
  

Flood 

mana-

gement 

Agri-

culture
6
 

Energy/

indu-

stry
7
 

Tou-

rism
8
 

Navi-

gation 

Other 

trans-

port
9
 

Cons-

tru-

ction 

spatial 

plan-

ning
10

 

Fish-

ery
11

  

Fores-

try
12

 

Increased 

variability in 

precipitation 

and river flow 

           

Impaired 

surface and 

groundwater 

quality 

           

Sea level rise            

Others, please 

specify 

           

 

5. What impacts might changes in water resources have on other (non-economic) sectors (e.g. 

biodiversity/conservation, human health) in your area (basin, region, municipality, district, 

catchment)?  

 

 

 

6. Please briefly describe the potential impacts of climate change-driven changes in water resources 

on society (e.g. economic loss, decreasing economic viability of an activity, conflicts between water 

users, damage to property/infrastructure, health damage and loss of lives, etc.) 

 

 

 

7. Please indicate (x) the level of vulnerability to potential impacts of climate change on water 

resources of different socio-economic groups by gender. Give the reasons for the indicated level of 

vulnerability. 

Socio-economic 

group 

Gender Less 

Vulnerable 

Vulnerable Most 

Vulnerable 

REASON 

Elderly-Rural Male     

 Female     

Elderly-Urban Male     

 Female     

Children-Rural Male     

 Female     

Children-Urban Male     

 Female     

Low income-

Rural 

Male     

 Female     

Low income- Male     
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Urban 

 Female     

 

 

Part B: Adaptation measures  

 

8. The following table lists a number of potential adaptation measures. Please indicate (x) which of 

these are planned or have been implemented in your area as a response to climate change 

concerns, and which of these you deem necessary and/or effective in addressing climate change-

related problems. Please add additional measures if necessary.  

Adaptation measure Implemented Planned Effective/-

necessary 

(but not 

planned yet) 

Not relevant/ 

necessary 

Flood protection     

Technical flood protection (e.g. raise 

dykes, enlarge reservoirs, upgrade 

drainage systems.) 

    

Natural retention of flood water (e.g. 

floodplain restoration, change of land 

use) 

    

Restriction of settlement/building 

development in risk areas 

    

Standards for building development 

(e.g. permeable surfaces, greening 

roofs) 

    

Improving forecasting and information     

Improving insurance schemes against 

flood damage 

    

Others, please specify: 

 

    

Drought/low flow protection     

Technical measures to increase supply 

(e.g. reservoir volumes, water transfers, 

desalinization) 

    

Increasing efficiency of water use (e.g. 

leakage reduction, use of grey water, 

more efficient irrigation) 

    

Economic instruments (e.g. water 

pricing) 

    

Restriction of water uses     

Landscape planning measures to 

improve water balance (e.g. change of 

land use, reforestation, reduced sealing 

of areas) 
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Adaptation measure Implemented Planned Effective/-

necessary 

(but not 

planned yet) 

Not relevant/ 

necessary 

Improving forecasting, monitoring, 

information 

    

Improving insurance schemes against 

drought damage 

    

Others, please specify: 

 

    

Coastal zones     

Reinforce or heighten existing coastal 

protection infrastructure  

    

Retreat strategies, e.g. managed 

realignment of dams 

    

Others, please specify:  

 

    

General adaptation measures     

Policy – including new/revised 

legislation, bills, Acts of Parliament, etc. 

    

Economic incentives and financial 

mechanisms 

    

Awareness-raising or information 

campaigns 

    

Others, please specify:      

 

Part C: Adaptation initiative/action 

Does any action or measure exist in your area with regard to adaptation of water management to 

climate change impacts? If yes, please add the following more detailed information, for each of these 

actions or measures.  

 

9. Summary description (what is the adaptation action/initiative?) 

Objective of the 

measure 
Brief description of adaptation initiative 

 

Relevant water 

subsector 

 Demand management (e.g., regulation, metering, education) 

 Supply management (e.g., irrigation, leakage, new capacity) 

 
River flood risk management (e.g. planning, infrastructure, early 

warning) 

 Water quality (e.g. regulation, abstraction quotas) 
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Hydrological cycle management (e.g., hydropower, dams, inland 

shipping) 

 Other (e.g. fisheries, recreation, conservation) 

Administrative and 

management scale 
Trans-boundary, national, basin, catchment, municipal, district or villages 

  

Geographical location Where is the adaptation initiative taking place? 

  

 

10. Adapting institution (s) (who is involved?)  

Institution Name of organization/government department, etc. 

 

Ownership Public, private or non-governmental organization (NGO) 

 

Key stakeholders Public/private sector organizations, communities, individuals 

 

 

11. Adaptation process (how does adaptation take place?) 

Type of adaptation 

 

(i) Building adaptive capacity (e.g. research, mapping and modelling 

impacts and vulnerability, risk assessments, planning/strategy 

development, developing and participating in networks, awareness-

raising, training) 

 
(ii) Policy – including new/revised legislation, bills, Acts of Parliament, 

etc. 

 
(iii) Operational – physical or managerial implementation of adaptation 

measure(s) 

 

Purpose 
Is climate change adaptation the main objective (i.e. intentional) or an 

unplanned side-effect of a different initiative? 

 

Triggers and drivers  
What stimulated the adaptation initiative? (E.g., weather event, 

policy/legislation, research results, risk assessment, cost-benefit analysis) 
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Decision-making process 

Who makes the decision to adapt?  Who decides how to adapt? What, if any, 

criteria are used to evaluate and prioritize adaptation options? What roles do 

stakeholders play?  

 

Key information sources What are the key information sources for informing decision-making? 

 

Funding sources 
What financing mechanism is used? Who is paying for the initiative – are 

those who benefit from measures involved in the financing (e.g. charges)? 

 

Obstacles  Which obstacles were met during the planning or implementation process? 

 

 

12. Evaluation of Adaptation (References/background information for each of the adaptation 

measures in part C) 

Cost and costing method 
Estimated cost of planning and implementing the initiative. 

If appropriate, which costing method is used to estimate the cost? 

 

Major outputs 
Technical reports, website, new network, policy briefing/guidance, new 

infrastructure, etc. 

 

Criteria for evaluation What, if any, are the criteria for measuring the success of adaptation? 

 

Outcome of the 

evaluation 

Has the adaptation been a success, partial success, failure, or is it too early to 

say? 
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PART D: Further information 

 

13. To what extent are the components of available water resources and its quality known (x) in 

your area of operation? 

Water resource 

components 

Least known Somehow known Adequately known 

Surface water    

Groundwater    

Surface water quality    

Groundwater quality    

Give a brief explanation on the challenges relating to quantitative knowledge of water resources in your 

area 

 

 

14. The following table provides a decision framework on climate variability and climate change. 

Please indicate the type of climate information you use or would like to use for which type of 

decisions.  

 

 

Type of decision 

Climate Weather 

Long term (10–50 years) Medium term (6–9 months) Short term (0–10 days) 

Decadal changes Seasonal Forecasts Real time 

Strategy/policy 

 

   

Planning 

 

   

Operational 

 

   

 

 

 

15. Please indicate in the table below what your opinion is on the availability of information and 

tools for different climate related aspects as indicated above, if you would need guidance on 

these aspects, and if you are interested to assist in developing such tools? 

Tools Availability of 

information or tools 

Need for guidance 

(tools development) 

Interested in helping to 

develop the tools 

Climate information 

 

   

Vulnerability 

assessments  
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Adaptation process 

 

   

Development/climate-

proofing 

 

   

 

16. With respect to which impacts or adaptation measures do you think further research is needed?  

 

 

 

17. Please provide further information you consider relevant in the context of this survey, or 

indicate additional persons that you think should be contacted in your area/ office. 

 

 

 

Thank you for your cooperation! 
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Annex -01 B: Checklist for consultation with stakeholders (Senior Government Officials, Donors & 

Development partners, International/Local NGOs, Independent climate change experts, 

Civil Society Organizations) 

 

 

Identification information 

Name: 

Position: 

Institution 

Department/Section/Directorate: 

Telephone: 

Email: 

 

 

1. Are there any water related programmes/projects which are supported or implemented by your 

institution during the past 10 years? 

 

2. What are the programmes/projects? 

 

3. What is the coverage of the programs/projects? (Geographical size, names of location, population 

covered) 

 

4. What is the estimated value of programmes/projects? 

 

5. What is the source of funding for the programmes/projects?  

 

6. What is the implementation period of the programmes/projects? 

 

7. Who are the collaborating partners/stakeholders in the implementation and what are their roles? 

 

8. Is climate change and adaptation mainstreamed in your plans/programmes/projects? 

 

9. Have you mainstreamed issues relevant to gender in your plans/programmes/projects in the 

context of climate change? 

 

 

10. What adaptation measures/options that that the programmes/projects have 

implemented/planned? 
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Tick if appropriate Adaptation measure 

 

Flood protection 

 Technical flood protection (e.g. raises dykes, enlarge reservoirs, upgrade drainage 

systems.) 

 Natural retention of flood water (e.g. floodplain restoration, change of land use) 

 Restriction of settlement/building development in risk areas 

 Standards for building development (e.g. permeable surfaces, greening roofs) 

 Improving forecasting and information 

 Improving insurance schemes against flood damage 

 Others, please specify: 

 

 Drought/low flow protection 

 Technical measures to increase supply (e.g. reservoir volumes, water transfers, 

desalinization) 

 Increasing efficiency of water use (e.g. leakage reduction, use of grey water, more 

efficient irrigation) 

 Economic instruments (e.g. water pricing) 

 Restriction of water uses 

 Landscape planning measures to improve water balance (e.g. change of land use, 

reforestation, reduced sealing of areas) 

 Improving forecasting, monitoring, information 

 Improving insurance schemes against drought damage 

 Others, please specify: 

 

 Coastal zones 

 Reinforce or heighten existing coastal protection infrastructure  

 Retreat strategies, e.g. managed realignment of dams 

 Others, please specify:  

 

 General adaptation measures 

 Policy – including new/revised legislation, bills, Acts of Parliament, etc. 

 Economic incentives and financial mechanisms 

 Awareness-raising or information campaigns 

 Others, please specify:  

 

 

11. What stimulated the adaptation initiative? (e.g., weather event, policy/legislation, research results, 

risk assessment, cost-benefit analysis) 

 

12. Are there any changes in adaptive capacity of systems, assets or communities resulting from the 

implemented adaptation measures?  

 

13. Which obstacles were met during the planning or implementation process? 
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14. Estimated cost of planning and implementing the initiative (If appropriate, which costing method is 

used to estimate the cost)? 

 

15. What was the main output/planned output of the adaptation measures (Technical reports, 

website, new network, policy briefing/guidance, new infrastructure, etc) 

 

16. What climate adaptation strategies do you suggest for water resources at different levels? 

Levels Strategies 

Local Government  

Water user/associations  

Municipal/Region  

Basin  

National  

 

 

17. What are the reasons for your suggestions? 

Levels Reasons 

Water user/associations  

Municipal/Region  

Basin  

National  
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Annex-01 C: Checklist for consultation with specific stakeholders (Water users 

Associations/Irrigators/Livestock Associations/Cooperatives) 

 

Identification information 

Name of WUA: 

Name of communities/villages that form the WUAs 

 

Groups Represented in WUA (e.g. irrigators, livestock users, domestic water users etc.) 

 

 

District/Region 

Representative respondents and their Positions in the WUAs: 

Name of Representative Gender Position Telephone 

    

    

    

    

    

Members of WUAs:                        Total………./Male………    Female………………..  

Registration Status of WUA 

Name and type of water source (e.g., Mkulumuzi River, Mabogini Borehole etc) 

 

Total irrigated area (ha) managed by WUAs 

Main types of irrigated crops 

 

 

 

1. Is there any variability in availability of water from the water sources that you depend for 

irrigation/livestock watering/domestic use? 

2. What types of trends of variability have you experienced? 

Tick 

appropriately 

Type of variability 

 Lower river flows 

 Higher river flows 

 Disappearance of water sources 

 Increasing water quality 

 Declining water quality 
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3. When did you started to experience such variability (Tick appropriate answer)? 

a. More than 10 years a go 

b. Within the past 10 years 

c. Less than 5 years a go 

d. Other period (please specify) 

4. What are the causes for the above experienced variability  

Climate change  

Increased human activities/ demand  

Any other (Specify)  

 

5. Do you think climate change has impact to water resources and your agriculture activities? 

 

Yes                          No 

 

6. If yes in question 5 above, please list  the impacts 

7. Who is mostly affected by climate change in your communities and why? 

Group Gender Reason 

Elderly M  

 F  

Children M  

 F  

Middle age M  

 F  

 

8. Which short term strategies do you use to cope with the impacts of climate change? 

 

9. Which long-term strategies do you use to cope with the impacts of climate change? 

 

10. If nothing is done to reverse the current situation what will happen in the next 30 or 50 years? 

 

11. What climate change adaptation measures/ options would you propose to be implemented? 

 

 

12. What are the reasons for your suggestions? 

 

13. Who do you think has a major role to implement adaptation measures? 

a) Central government, 

b) Local government, 

c) International agencies, 

d) Local residents,  

e) Others (specify) 
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Annex 02: List of consulted Stakeholders 
 

SN 
FULL NAME DESIGNATION/POSTION ORGANIZATION CELL PHONE EMAIL 

1 A. L. Shitindi Ag. Managing Director LUWASA 0753691551 luwasa2005@yahoo.com 

2 Abdalla Shah Country Director IUCN   Abdalla.SHAH@iucn.org  

3 Abdallah M. Mshana Env. Engineer Wami/Ruvu Basin 0754 906 390 mabdallah16@yahoo.com 

4 Adventina Kato Economist MCDGC 0769 037 544 adventina.kato@yahoo.com 

5 Agnes Ng'oga CDO - Trainee Ministry of Water 0657 246 822 agnesngoga@yahoo.com 

6 Amadeo R. Nkumbi Sub Office basin officer 

Ruvuma and Southern 

Coast Basin- Sub Office 

Lindi 

0784645111 
amadeomkumbi@yahoo.co

m 

7 Andrew F. Mahende Economist Ministry of Water 0713 730 122 
andrewfredrick83@gmail.co

m 

8 Anosisye A. Mwasege Director TUWASA 
0764073788/07831

53064 

anosisye.mwasege@yahoo.c

om 

9 Apaukundi Mrema Senior Technician Ministry of Water 0715 762 024 apaukundim@yahoo.co.uk 

10 Arafa Maggidi Env. Engineer Pangani Basin 0784 503 209 arafa_maggidi@yahoo.com 

11 Bakari Hussein Makalo Chairperson Zigi/Mkulumuzi - Moshi 0715 267 373  

12 Baltazary Rwelengera   Ministry of Health 0652439191   

13 Bertha Mlonda Principal Planning MLHHSD 0754 491 762 bmloda@yahoo.com 

14 Biragu Joseph SEHO MSHSW 0653 112 844 birago76@yahoo.co.uk 

15 Callistus Mponzi Economist Ministry of Water 0754 349 248   

16 Christine A. Mudogo Ag. Managing Director MORUWASA 0754006496 sobya06@yahoo.com 

17 Cletus Shengena Principal Economist VPO - POE 0754 091732 kshengena@hotmail.com 

18 Conrad Ndomba 
Principal Livestock 

Officer 
MLDF 0755 000 622 conradndomba@yahoo.com 
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SN 
FULL NAME DESIGNATION/POSTION ORGANIZATION CELL PHONE EMAIL 

19 David Manyama Hydrogelologist Ministry of Water 0782 415 254 manyamadavid@yahoo.com 

20 Diana Kimbute Hydrologist Ministry of Water 0786 752 925 dkimbute@gmail.com 

21 Doris Mchwampaka Env. Officer MEM - EMU 0714 692 318 dorryatudis@yahoo.com 

22 Dr. Ladislausy Chang'a Principal Meteorologist TMA 0784 597 066 changa60@hotmail.com 

23 Elice Engelbert Env. Engineer 
Ruvuma & Southern 

Coast Region Basin 
0766 532 937 tuzoengel@gmail.com 

24 Eng. Abdallah Matauna Managing Director MTUWASA 0715566035 mtuwasa@gmail.com 

25 Eng. Arafa Maggidi Environmental Engineer 
Pangani Water basin 

Office- HQ Kilimanjaro 
0784503209 arafa_maggidi@yahoo.com 

26 Eng. Fabian R. Maganga Technical Manager AUWASA 0713568317 fmagganga@yahoo.co.uk 

27 Eng. Isaack W. Nyakonji Managing Director SUWASA 0754497449 isaacknyakonji@yahoo.com 

28 Eng. Jane John Environmental Engineer 
Lake Victoria Water 

basin Office 
0713771930 jane.mrosso@gmail.com 

29 Eng. Juma Kijarara Civil Engineer UJENZI 0754 880 632 juseki13@yahoo.co.uk 

30 Eng. Marijani Shabani AL (Asst. Lecturer) ARU 0767 359 044 marijaniicl@yahoo.com 

31 Eng. Martin Maurus Technical Manager IRUWASA 767610599 mmndelua@gmail.com 

32 Eng. Mbike F. Jones Technical Manager KUWASA 0754433196 mblimo2000@yahoo.com 

33 Eng. Michael H. Magesa 
PT (Maritime Safety and 

Environment) 
Ministry of Transport 0755 203 567 mcmagesa@yahoo.com 

34 Eng. Robert P. Lupoja Ag. Technical Manager MWAUWASA 0754470880 rlupoja@yahoo.co.uk 

35 Eng. Simlizy Kissina Env. Engineer Ministry of Water 
0716 240 888        

0755 874 943 
kissinae90@yahoo.com 

36 Eng. Vitalis Mnyanga 
Director of Research and 

Consultancy 

Water Development and 

Mngmnt Institute 
0754 285 208   

37 
Eng. Wilson A. 

Kalumuna 
Zonal Irrigation Enginner 

Zonal Irrigation Office- 

Mwanza/ MAFC 
0754652761 wkalumuna@yahoo.co.uk 

38 Esnati Nsalanje Treasurer MKOJI APEX 0762701245   
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SN 
FULL NAME DESIGNATION/POSTION ORGANIZATION CELL PHONE EMAIL 

39 Falk Negrezus Technical Advisor GIZ 0755 195 543 falk.negrezus@giz.de 

40 Gabriel R Kassenga Consultant  Dar es Salaam 0713 599 181 
kassengagr@gmail.com                      

kassengagr@yahoo.com 

41 Gilbert Kayange 
Finance and 

Administration Manager 
IRUWASA 

0756362072/07153

62072 
gilbertkayange@yahoo.com 

42 Gilbert Mkindi 
Disaster Management 

Co- 
PMO DMO 0713 242 411 gmkindi@yahoo.co.uk 

43 Given Haonga Katibu MAMREMA 
0762681781/75223

4186 
  

44 Grace Maina Technician DAWASA 0766 441 682 
mushenyeragrace@yahoo.c

om 

45 Halima Faraji 
Community 

Development Officer 
Ministry of Water 0717 700 406 halimaf2008@yahoo.com 

46 Hamis Masikini Member Wami River WUA 0653794217   

47 Hamis Omari Mbure Secretary MAMREMA 0756683150   

48 Innocent P. Lyamuya Env. Engineer Lake Nyasa Basin 0752 217 215 pinnocent71@yahoo.com 

49 Jane John Env. Engineer Lake Victoria Basin 0713 771 930 jane.mrosso@gmail.com 

50 Jane Kabogo 
Community 

Development Officer 
Ministry of Water 0713 878 686 kabogoj@yahoo.com 

51 Japhet Mwalusanya Member MKOJI APEX 0766228281   

52 Joel B. Lao Sub Office basin officer 
Pangani Water basin 

Office- Sub Office Arusha 
0784482435 speciallao@yahoo.com 

53 John Mapunda   

Ministry of Community 

Development, Gender & 

Children 

    

54 Jonas Gervas Env. Engineer Ardhi University 0763 891 776 byesigwohi@yahoo.com 
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SN 
FULL NAME DESIGNATION/POSTION ORGANIZATION CELL PHONE EMAIL 

55 Julius M. Ishabakaki Ag. Basin Officer 
Lake Tanganyika Basin 

Water Board 
0755270540   

56 Julius Mwanibingo Chairman MKOJI APEX 0755747490   

57 Kamil Aron Nkya Zonal Irrigation Engineer 
Zonal Irrigation Office- 

Kilimanjaro/ MAFC 
0754496805 kamilnkya@yahoo.com 

58 Karim F. Lichela Hydrologist Ministry of Water 0658 536 164 
furahakarim2002@yahoo.co

m 

59 Kubilu B. Masunga Engineer  Mtwara UWSSA 0787 059 018   

60 Makarius Mdemu Lecturer ARU 0765 466 058 mak_mdemu@yahoo.co.uk 

61 Mark R. Mujwahuzi Professor IRA University of DSM 0754 260 893 mujwahuzi@ira.udsm.ac.tz 

62 Martha Charles Member MKOJI APEX 0755776842   

63 Mary Majule Environment Section 

Ministry of Agriculture , 

Food Security and 

Cooperatives 

0754626533 majulemary@yahoo.com 

64 Mathias Selemani Member MAMREMA 0757718775   

65 
Mekrina W. 

Ntamahungilo 
Chairperson 

River Mkuti WUA- 

Kigoma 
0686325151   

66 Michael Peter Mauki Chairman 
UKAKIWE- WUA 

Pangani- Kilimanjaro 
0784769333   

67 Modest Zacharia Environmental Officer Ministry of Water 0754 887 549 mballamodest@yahoo.com 

68 Mr. Anthony Masawe  CEO DAWASA 655805356   

69 Ms. T. Masoy Environment Section 

Ministry of Agriculture , 

Food Security and 

Cooperatives 

0716126144 tmassoi@yahoo.com 

70 Msaru L. Msengi Basin Officer 
Ruvuma and Southern 

Coast Basin- HQ Mtwara 
023-2333652 ruvumabasin@gmail.com 

71 Mwajabu Bura Env. Engineer Ministry of Water 0713 238 462 ukimaulid@yahoo.co.uk 
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SN 
FULL NAME DESIGNATION/POSTION ORGANIZATION CELL PHONE EMAIL 

72 Mwakibuga M. Amenye Principal Economist MLFD 0685 382 069 
amenye.mwakibuga@gmail.

com 

73 Naomi N. Lupimo ADWR Ministry of Water 0713 222 022 naomilupimo@yahoo.com 

74 Ndimbumi Joram SEMO NEMC 0713 402 332   

75 Neema R. Khamis Hydrologist Ministry of Water 0713 396 078   

76 Nssoko Edwin Principal Forest Officer MNRT 0757 251 760 nssokov@yahoo.com 

77 Nuru A. Mwakatundu Chairperson 
MAMREMA WUA 

MAKETE/MBARAL 
0754 085 493  

78 Olairivan L. Mollel Chairman 
KIKULETWA- WUA 

Pangani- Arusha 
0784767659   

79 Omary Makolo Member MKOJI APEX 0752161451   

80 Pamella Temu Hydrologist Ministry of Water 0789 913 014 vanpatt2002@yahoo.co.uk 

81 Praxeda P. Kalugendo Basin Officer 
Wami- Ruvu Basin Water 

Board 
0784864144 mamalinda@gmail.com 

82 Ramadhani Nyambukah Environmentalist Tanga UWASA 0717 463 315 nyambukah@yahoo.com 

83 Ramadhani Saidi Secretary Wami River WUA 0712976506   

84 Sanford Kway Co.Ordinator Env & NR PMO RALG 0754 290 074 skway2006@yahoo.co.uk 

85 Segule Segule Hydrogelologist Ministry of Water 0713 232 993 segulesegule@yahoo.com 

86 Seni Sonda Env. Engineer Lake Rukwa Basin 0713 559 586 senisonda@yahoo.com 

87 Shakwaanande Natai 
Director-Environment 

Section 

Ministry of Agriculture , 

Food Security and 

Cooperatives 

0754893346 shakwaa@yahoo.co.uk 

88 Stella Juma Office Attendant Ministry of Water 0658 206 465   

89 Stephano Mbaruku Env. Engineer Lake Tanganyika Basin 0717 066 062 stevedtz@yahoo.com 

90 Tito J. Kitomari Secretary 
KIKULETWA- WUA 

Pangani- Arusha 
0754699047   
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SN 
FULL NAME DESIGNATION/POSTION ORGANIZATION CELL PHONE EMAIL 

91 Tumaini Mwamyalla 
Community 

Development Officer 
Ministry of Water 0754 287 683   

92 Tumainiel Macha Economist Ministry of Water 0714 515 993 tumainieljr@gmail.com 

93 Twaha Twaibu Principal Wildlife Officer MNRT 0784 830 884 twaibu@yahoo.com 

94 Winfrida Kyense CDO - Trainee Ministry of Water 0766 978 486 winkyense@yahoo.com 

95 Winnifrida Mrema Senior Env. Officer MEM 0716 177 145 howinnie66@yahoo.com 

96 Xumay Bura Env. Engineer Internal Drainage Basin 0759 984 345 buraxumay@yahoo.com 

97 Yahaya Nyonya Chairman 
River Mngonya WUA- 

Kigoma 
0762060443   

98 Zulfa Kikoti Personal Secretary Ministry of Water 0716 189 285 zkikoti@yahoo.com 

99 Mr. Leodgar Haule 
 

Iwash (NGO) 715553250 benchami@yahoo.com 

100 Dr. Shija Kazumba Principal  WRDMI  
 

101 David Munkyala 
Environmental 

Engineer 
Rufiji Basin  

davidmunkyala@gmail.co

m 

102 
Mr. Chobaliko 

Rubabwa  
Basin Water Officer 

Lake Tanganyika 

Water Basin 

0713/0767-

600021 

rubabwa52@rocketmail.co

m,  

ltbwateroffice@yahoo.com 

celrubabwa@yahoo.com 

103 Mr. Witgal Nkondola Basin Water Officer 
Lake Nyasa Water 

Basin  
754769622 

nyasabasin@yahoo.com, 

nkndl@yahoo.com 

104 Mr. Florence Mahay Ag. Basin Water Officer 
Lake Rukwa Water 

Basin 
762349871 rukwabasin@yahoo.com, 

105 
Mr. Idrisa Abdallah 

Msuya 
Basin Water Officer Rufiji Water Basin 0754028930 

rufijibasin@hotmail.com 

kiamsuya@yahoo.co.uk 
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Annex 03: Terms of Reference 
 

TERMS OF REFERENCE 

FOR 

 A SHORT TERM CONSULTANCY TO DEVELOP CLIMATE CHANGE ADAPTATION STRATEGY FOR WATER 

RESOURCES MANAGEMENT 

1. BACKGROUND 

As a party to the United Nations Framework Convention on Climate Change (UNFCCC) and the Kyoto 

Protocol, Tanzania is implementing a number of climate change related activities. The Environmental 

Policy (NEP) of 1997 and the National Strategy for Growth and Reduction of Poverty (NSGRP) or 

MKUKUTA puts emphasis on the relationship between economic development and rational 

management of the environment and its natural resources. The National Adaptation Programme of 

Action (NAPA) of 2007 forms the main framework for adaptation in the country. In addition to the 

NAPA, a draft National Climate Change Strategy and Action Plan has been prepared in February 2012 

under the coordination of the Vice President’s Office - Department of Climate Change. 

Climate change and variability is adversely impacting key sectors such as agriculture, energy, water, 

environmental and food security. Lack of accessibility to good quality water for inhabitants and 

environmental pollution are critical environmental problems, requiring urgent intervention. The impacts 

of poverty and climate change are likely to further aggravate these problems, thus increasing the 

vulnerability of both urban and rural communities, as well as that of natural resources and the 

environment providing livelihood to the people. The degradation caused by climate change on water 

sector may have devastating results to people’s livelihood and their very existence if there are no 

interventions undertaken.  

The Ministry of Water being among the five Ministries currently implementing the Environmental 

Management Act - Implementation Support Programme (EMA-ISP) which is coordinated by the Vice 

President’s Office - Department of Environment, has received funds from CIDA through the Vice 

President’s Office Tanzania to prepare a Climate Change Adaptation Strategy for Water Resources 

Management and Action Plan for its implementation by all nine Basin Water Boards.  The strategy is 

necessary to effectively cope with the climate change/variability risks in Tanzania, and is expected to 

streamline all climate change activities in water sector and provide a basis for coordination of the 

activities at basin level. The Ministry of Water intends to prepare the Climate Change Strategy and 

implementation Action Plan by procuring an individual consultant. 

 

2. OBJECTIVES OF THE CONSULTING ASSIGNMENT 

 

The primary objective of the assignment is to prepare the Climate Change Adaptation 

Strategy for Water Resources Management with gender perspective and within the 

framework of the National Climate Change Strategy.  

 

3. SCOPE OF WORK 

In carrying out the assignment the Consultant shall:  
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(i) Conduct literature review on existing climate change response initiatives to 

guide the preparation of the strategy. Documents to review shall include but 

not limited to the following: 

� National Water Policy,2002; National Environmental Policy 1997; Agricultural 

Policy, 1997; National Forest Policy, 1998; National Land Policy, 1995; Energy 

policy, 2003; Irrigation Policy, 2010 

� Water Resources Management Act No. 11 of 2009; Water Supply and 

Sanitation Act No. 12 of 2009; Environmental Management Act, 2004; Land 

Use Planning Act of 1999; Land Acquisition Act of 1967; Grazing Land and 

Animal Feed Resources Act No. 13 0f 2010, Energy and Water Utility Act, 

2009; Mining Act, 2010 

� National Water Sector Development Strategy 2006-2015; 

� National Strategy for Growth and Reduction of Poverty; 

� National policies related to climate change and/or other policies and 

strategies contributing to address the impacts of climate change; 

� Draft National Climate Change Strategy and Action Plan 2012; 

� Climate change related strategies of the donors and development partners 

supporting Tanzania on climate change programmes and projects;  

� Convention and Protocol provisions, including relevant decisions of the 

Conference of the Parties to the UNFCCC and Conference of the Parties 

serving as the Meeting of the Parties to the Kyoto Protocol;  

� Programmes, projects and initiatives contributing to address the impacts of 

climate change; and  

� Implementation modalities of relevant strategies. 

 

(ii) Review projects and studies conducted on climate change and variability 

adaptation/mitigation initiatives in the water sector. 

 

(ii) Identify and interact with key stakeholders including:  

� Interview with the senior government officials, and representatives of the 

local governments and relevant private sector and civil society organizations;  

� Interact with the donor and development partners supporting activities 

related to climate change;  

� Interact and consult with independent experts and relevant stakeholders 

including Basin Water Officers, Water User Associations, Urban Water and 

Sewerage  Authorities, Local Government, Irrigators, Livestock 

Associations/Cooperatives, Large/commercial farmers, Hydropower 
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production utilities such as TANESCO, Hydropower plant owners eg. IPTL, 

NGOs, CBOs and Development Partners; 

 

(iii) Prepare a draft report; organise and present the draft report in the consultation 

workshop under the facilitation of the Ministry of Water; and  

 

(iv) Finalise the Water Sector Climate Change Strategy, by incorporating the inputs of the 

national consultation workshop. The stakeholder consultation workshop is expected 

to be attended by the representatives of the concerned government institutions, 

non-governmental organizations, academia, private sector, donors, multilateral 

organizations, and individuals working in the field of climate change. 

 

4. TRANSFER OF KNOWLEDGE  

 

The Consultant will work closely with the staff of Water Resources and Environmental 

Protection Section. 

 

5. LIST OF REPORTS, SCHEDULE OF DELIVERABLES AND PERIOD OF PERFORMANCE 

 

5.1.  List of Reports and Schedule of deliverables 

 

The following constitute the desirable deliverables: 

 

(i) Inception report demonstrating the consultant’s comprehension of the assignment 

and his/her methodology to be applied. The report should among others include: 

a. Background information on the preparation of the climate change strategy 

b. Review of existing climate change related strategies and policies 

c. Tentative work plan for the activities to be undertaken. 

 

(ii) A mid-term report which contains a first draft of the Climate Change Adaptation 

Strategy for Water Resources Management and Action Plan to implement the 

strategy 

 

(iii) A final draft Climate Change Strategy and Action Plan incorporating the views of the 

stakeholders. The consultant shall submit 3 hard copies and a soft copy in PDF and 

word 

 

5.2. Period of Performance and duration of assignment 
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The duration for the assignment is 60 days from its date of agreement.  

i) The Inception report will be submitted within 10 days of the commencement of the 

assignment; 

ii) A draft Climate Change Adaptation Strategy  for Water Resources Management and 

Action Plan will be submitted within 40 days of the commencement of the assignment; 

and  

iii) The final draft Climate Change Strategy shall be submitted after a validation workshop 

to be convened by the Ministry of Water. 

 

S/N DESCRIPTIONS TARGET 

1 Inception report including background information 

on the preparation of the Climate Change Strategy 

and Tentative work plan for the activities to be 

undertaken. 

10 days of the commencement of the 

assignment. 

2 A draft Climate Change Adaptation Strategy for 

Water Resources Management and Action Plan. 

40 days of the commencement of the 

assignment.  

3 The final draft Climate Change Strategy. 20 days from the date of submission of 

the draft Climate Change Adaptation 

Strategy for Water Resources 

Management and Action Plan. 

 

6. QUALIFICATIONS OF PERSONNEL 

The consultant shall have proven experience in the impact of climate change and variability on 

water resources and water supply and sanitation.  He/she shall have a minimum of BSc. degree 

qualification in science or engineering as well as relevant post graduate qualifications in water 

resources management.  He/she should have at least five (5) years of involvement in studies 

related to the impacts of climate change/variability in the water sector in Tanzania. 

 

7. DATA, LOCAL SERVICES, PERSONNEL, AND FACILITIES TO BE PROVIDED BY CLIENT 

 

7.1 The client will provide the following services: 

 

(i) Available data, information, and reports relevant for the assignment.  The Consultant 

shall treat these documents with care and return them in good order to the Ministry of 

Water or BWOs at the end of the assignment. 

(ii) Contacts with relevant institutions/stakeholders at National and Basin levels. 

(iii) Counterpart staff will be made to the consultant, those are 2 Environmental Engineers. 

 

8. INSTITUTION AND ORGANIZATION ARRANGEMENT 

The consultant shall report to the Director of Water Resources in the Ministry of Water. 



 

THE UNITED REPUBLIC OF TANZANIA 
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EXECUTIVE SUMMARY 
 

This strategic interventions and action plan have been prepared with a main goal of 

enabling the water sector to effectively adapt to climate change and contribute to the 

achievements of the national development policies, programme and plans. The objectives 

of the strategic action plan are i) to ensure, sustainable availability and accessibility to good 

quality of water in a changing climate; ii) to strengthen conservation and protection of 

water resources; iii) to build awareness and capacity on climate change adaptation for 

water resource management; iv) to build knowledge and technologies on climate change 

adaptation for water resource management; v) to build the capacity for water resource 

monitoring and control; and, vi) to streamline climate change activities in water sector and 

provide a basis for coordination of the activities at basin level. 

 

The Strategic Interventions and action plan was developed using a participatory approach 

involving consultation of stakeholders in the water sector. The consulted stakeholders 

included River Basin Water Officers, Water Users Associations, Urban Water and Sanitation 

Authorities, Senior Government Officials, development partners, Non Governmental 

Organisations and Civil Society Organisations. As part of the consultation process, an 

inception workshop was organised by the Ministry of Water in February 2013 to present the 

inception report and receive stakeholders’ comments on the proposed methodology and 

work plan for preparing the strategic action plan. A progress report on strategic action plan 

preparation was presented to the Climate Change Working Group on water in August 2013 

and comments and suggestions provided on the identified potential climate change 

adaptation options were incorporated in the plan.  

 

The existing projection and prediction of the impacts of climate change on water resources 

from global climate change models are within the 2000-2100 period. The available climate 

change projections on climate change impacts on water resources between 2013 and 2050 

was identified for this strategic intervention and action plan in order to reflect the 

adaptation options to impacts projected during this period. Risks of climate change on 

water resources were identified from stakeholders’ consultation and literature review. 

SWOC analysis was used to evaluate the effectiveness of current and planned adaptation 

measures. New adaptation measures were formulated for identified climate change risks 

without current adaptation options. The adaptation options were prioritized by considering 

the levels of climate vulnerability and risks addressed by the identified climate change 

adaptation measure. A climate change adaptation action was then developed based on the 

priority adaptation options. The strategic intervention and action plan was formulated 

based on identified priority climate change adaptation options and in line with the 

framework of National Climate Change Strategy. For each of the climate change adaptation 

measure, a strategic objective, strategic intervention (s) and activities were specified. 
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This strategic interventions and action plan covers climate change adaptation for water 

resource management focusing on protection and conservation of water catchments, 

development of flood protection mechanisms, technical measures to increase water supply 

for different uses, increasing efficiency of water use, harvesting rain water for different 

uses, forecasting in particular for hydrological droughts, reinforcing coastal protection 

infrastructures and development of economic and financial incentives for climate change 

adaptation. Other cross-cutting adaptation measures strengthening cooperation of 

transboundary and basin shared water resources, research and development, sharing and 

communicating information among stakeholders on adaptation of water resources to 

climate change, capacity building on climate change adaptation, mainstreaming gender and 

vulnerable groups into climate change adaptation and strengthening water resource 

monitoring control and recording. At national level the Ministry of Water will be responsible 

for implementation of the Strategic Intervention and Action Plan. The River Basin Boards 

and Officers will be responsible for implementation of the Strategic Interventions and action 

plan at Basin level, while District Councils and Water Users Associations/Cooperatives will 

implement the Strategic Interventions and action plan at local level. However, stakeholders 

have been identified to lead the implementation of specific climate change adaptation 

options. 
 

The National Climate Change Fund once established would be a potential source of 

financing the implementation of strategic action intervention and action plan. A number of 

potential international competitive funding sources which support climate change 

adaptation activities also exist as identified in this strategic intervention and action plan. A 

monitoring and evaluation framework is provided to facilitate monitoring of activities and 

their inputs as well as evaluation of outcomes using output and outcome indicators.
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1. BACKGROUND 

1.1. Introduction 
 

As a party to the United Nations Framework Convention on Climate Change (UNFCCC) and 

the Kyoto Protocol, Tanzania is implementing a number of climate change related activities. 

Tanzania has also formulated various policies, plans, programmes and strategies, which 

have a bearing on climate change among other environmental issues. The Environmental 

Policy (NEP) of 1997 and the National Strategy for Growth and Reduction of Poverty 

(NSGRP) or MKUKUTA puts emphasis on the relationship between economic development 

and rational management of the environment and its natural resources. The National 

Adaptation Programme of Action (NAPA) of 2007 constitutes the main framework for 

adaptation in the country. In addition to the NAPA, the National Climate Change Strategy 

and Action Plan has been prepared in February 2012 under the coordination of the Division 

of Environment in the Vice President’s Office. 

 

Climate change and variability is adversely impacting key sectors such as water, agriculture, 

energy, environment and food security. Lack of accessibility to good quality water for 

inhabitants and environmental pollution are critical environmental problems, requiring 

urgent intervention. The impacts of poverty and climate change are likely to further 

aggravate these problems, thus increasing the vulnerability of both urban and rural 

communities as well as that of natural resources and the environment providing livelihood 

to the people. The degradation caused by climate change on water sector may have 

devastating results to people’s livelihood and their very existence if intervention measures 

are not undertaken in a timely manner.  

 

The Ministry of Water (MoW) is among the five Ministries currently implementing the 

Environmental Management Act - Implementation Support Programme (EMA-ISP). EMA-ISP 

is coordinated by the Division of Environment in the Vice President’s Office. MoW 

commissioned the preparation of this water resources management strategic interventions 

and action plan for climate change adaptation for implementation by all nine Basin Water 

Boards. The strategic interventions and action plan was necessary in order to enable 

stakeholders in the water sector to effectively cope with risks associated with climate 

change and variability in Tanzania. The Strategic Interventions and action plan are expected 

to streamline all climate change activities in water sector and provide a basis for 

coordination of the activities at basin level. 

 

 

 



2 
Water resources management strategic interventions and action plan for Climate change adaptation  

1.2. Strategic context of the water resources management for climate 

change adaptation plan for  
 

Water plays a key role in social, economic and political development. Ensuring basic food 

security is one of the three priority goals of Tanzania Development Vision 2025 (TDV) and 

agriculture is one of the priority sectors for achieving TDV goals which is directly related to 

availability and sustainable management of water resources.  

 

TDV will be achieved through MKUKUTA and the attainment of the MDGs. Clusters I 

(Growth for Reduction of Income Poverty) and II (Improvement of Quality of Life and Social 

Well-Being) of MKUKUTA II have a number of goals with operational targets that require 

water for their achievement. The operational targets under Goal 2 on reducing income 

poverty through promoting inclusive, sustainable, and employment enhancing growth and 

development include i) increase in area under irrigation by 63% from 2009 to 2015 in order 

to supply 25% of domestic food demand through irrigation farming; ii) assure participatory 

integrated water resource development, allocation and management for productive use 

and environmental sustainability; iii) prepare integrated river and lake basin management 

and development plans by 2015; iv) increase the number of water and meteorology stations 

by 81% from 2009 to 2015; v) rehabilitate failed dams and develop new ones; and, vi) 

initiate participatory climate change adaptation measures at catchment and water user 

association level. 

 

Similarly, under Goal 4 on ensuring food and nutrition security, environmental sustainability 

and climate change adaptation and mitigation, operational targets that relates to water 

include: i) Food security at household, district, regional, and national levels ensured through 

increasing food crops, livestock and fishery production; and, ii) climate change projection 

and early warning and natural disaster response, coordination framework  

 

These operational targets are being implemented through the country’s sector 

development strategies and programmes such as the Water Sector Development Strategy 

(2006) and Water Sector Development Programme (2006-2025), the Agriculture Sector 

Development Strategy (2001 and 2013) and Agriculture Sector Development Programme 

(2006-2013/2013-2020), KILIMO KWANZA, SAGCOT, and TAFSIP under CAADP. The 

implementation of these strategies and programmes apart from contributing to the 

achievements of MKUKUTA also contributes to attainment of MDGs on food security and 

poverty reduction, access to safe drinking water and basic sanitation, and environmental 

sustainability by 2015. According to the Water Sector Status Report (2012) Tanzania is off 

the track towards attaining MDG targets for rural water supply and sanitation. According to 

the 2012 report on water sector status, coverage of Rural Water Supply Services (RWSS) 

was 56.6% in 2011. The reported coverage is less by 17.4% compared to the MDGs target of 

74% by 2015. Climate change is identified as one of the main challenges in the provision of 

RWSS. Although the current Strategic Intervention plan focuses on adapting water 

resources to climate change, its sectoral linkage to agriculture, livestock, fisheries, natural 

resources, energy, urban development, etc. implies that actors from these sectors will 



3 
Water resources management strategic interventions and action plan for Climate change adaptation  

facilitate or contribute in the implementation of the Strategic Intervention plan in their 

respective sectors. The NCCS and NAPA provide the context of this Strategic Intervention 

plan. 
 
 

1.3. Projected and Predicted impacts of climate change on water 

resources in Tanzania 
 

The Assessment of Vulnerability and Adaptation to Climate Change Impacts in Tanzania is 

one of the early climate change studies in the country which also covered an assessment of 

impact on stream flow (Mwandosya et al., 1998). The study projected rainfall increase of 5-

45% in northern and south eastern areas of the country with highest increases occurring 

close to Mount Kilimanjaro. The study also projected rainfall decrease of 5-15% in central, 

western, south western, southern and eastern parts of the country. In terms of river runoff 

changes in three river basins, the study projected decreases of 10% for Ruvu River, 6-9% for 

Pangani River and an increase of 5-11% for Rufiji River basin (Mwandosya et al., 1998). 

 

In a regionally downscaled simulation for Dar es Salaam, Dodoma, Kilimanjaro, Mbeya and 

Mwanza by the Climate System Analysis Group (CSAG) of the University of Cape Town, 

rainfall for 2046-2065 and 2081-2100, was projected to increase during late part of summer 

implying weaker rains would be received early in the season and stronger rains later in the 

season (Jack, 2010; Noel, 2011). The projections also indicated significant wetting to occur 

during 2081-2100 compared to 2046-2065 (Noel, 2011). However, other regional specific 

projections of climate change impact (e.g. Thorton et al., 2006) indicate areas with uni-

modal rainfall pattern will experience decrease in rainfall by 5-45% while areas with 

bimodal rainfall pattern will experience rainfall increase of 5-15% by 2050. The areas with 

uni-modal rainfall pattern lie on the south and south west of Lake Victoria and in the west 

of Indian Ocean coastal zone, southern highland and south regions of Tanzania. 

 

In another study, de Wit and Stankiewicz (2006) considered variable changes in 

precipitation in order to assess changes in drainage across Africa. In Tanzania, the study 

focused in Dodoma and rural areas of northwest Tanzania. In these two study areas, a 10% 

increase of rainfall was projected by the end of this century. The projected rainfall increase 

was projected to result into rise in perennial drainage to a total of 136% in Dodoma and 

125% in Northwest Tanzania. 

 

Prediction of climate change impact on lake levels and hydrological basins indicate a 

potential decline of about 0.1-1.2m (URT, 2012). An assessment of the impact of climate 

change induced rainfall variability on five Tanzanian lakes predicted highest potential 

changes of about 3 m for Lake Rukwa (URT, 2012). The lake has experienced a dramatic 

recession of 7 km in about 50 yrs. The assessment further predicted that a 1% decrease of 

annual rainfall may result in potential reduction of average discharge by 0.6-5%. Largest 

discharge decreases are predicted for Internal Drainage and Lake Victoria while lowest 
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decreases are predicted for Kikuletwa, Ruhuhu and the lower part Rufiji (URT, 2012). These 

predictions for internal drainage and Lake Victoria are quite contrary to the projections 

reported by de Wit and Stankiewicz (2006) in the same geographical region. 

 

Although there is a general agreement among various studies on temperature increase due 

to climate change in Tanzania, on the other hand, there is less agreement on the impacts of 

climate change on water resources as reflected by sharp differences in projections and 

predictions from various studies. While Mwandosya et al. (1998) predict an increase in 

flows in the Rufiji basin and decrease of flows in (Wami-Ruvu and Pangani basins, de Wit 

and Stankiewicz (2006) projects a rise in perennial drainage to a total of 136% in central 

Tanzania and 125% in northwest Tanzania by the end of this century. Similarly, Thornton et 

al. (2006) project potential decrease in rainfall in areas with uni-modal pattern which 

include central Tanzania. The uncertainties in these projection and prediction of climate 

change impacts on water resources are partly influenced by the application of general or 

regional circulation modals (GCM) with course resolution, especially when not downscaled 

to country or river basin specific spatial scale. Inconsideration or inadequate incorporation 

of other drivers of climate change and water resources such as land use change and the 

impact of ENSO is identified as one of the gaps in the analysis of discussed projections and 

predictions (Noel, 2011). The inconsistencies in projected and predicted impacts of climate 

change on water resources coupled with other factors (e.g. population growth, rate of 

urbanization) contribute to high degree of uncertainty about Tanzania’s future climate in 

terms of planning adaptation strategies. 

 

 

1.4. Importance of the water resources development Strategic 

Interventions and Action plan for climate change adaptation  
 

Water is the second highest priority climate change adaptation sector in NAPA after 

agriculture. The achievement of national development strategies and programmes (e.g. 

MKUKUTA, ASDS, ASDP, WSDS, WSDP, etc) are to a great extent determined by the 

availability and sustainable management of water resources. These strategies and 

programmes are high in the national agenda in terms of food security and poverty 

reduction, improved access to rural and urban water supply and sanitation services in line 

with MDGs targets. This implies that in the absence of climate change adaptation 

interventions, the impacts of climate change on water sector may have devastating results 

to people’s livelihood and their very existence. 

 

Although climate change adaptation is identified by the NCCS as an overriding priority for 

Tanzania, a study by Global Climate Adaptation Partnership and partners on economic 

impacts of climate change in the country (Watkiss et al., 2011) concluded that Tanzania is 

not adequately adapted to the current climate and it has large existing adaptation deficit 

which requires urgent action. Therefore, this Strategic Intervention plan is intended to fill 

this gap within the water sector. The strategic interventions and action plan is also 
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important in streamlining all climate change activities in water sector and provides a basis 

for coordination of the activities at the basin level. 

 

2. INSTITUTIONAL AND LEGAL FRAMEWORK FOR CLIMATE CHANGE 

ADAPTATION 
 

Climate change issues in Tanzania are coordinated by the Division of Environment (DoE) in 

the Vice-president’s Office (VPO). The Division is headed by a Minister responsible for 

environment.  At National level, implementation of climate change activities by DoE is 

supported by the National Climate Change Focal Point (NCCFP) which is responsible for 

preparing national climate change frameworks such as National Adaptation Plans (NAPs) 

and National Appropriate Mitigation Actions (NAMAs). The National Climate Change 

Steering Committee (NCCSC) and the National Climate Change Technical Committee 

(NCCTC) are two major cross-sectoral committees to facilitate implementation of cross-

sectoral climate change interventions in Tanzania. 

 

The DoE is both the National Climate Change Focal Point (NCCFP) and Designated National 

Authority (DNA) for clean development mechanism under the Kyoto Protocol. Tanzania 

ratified the United Nations Framework Convention for Climate Change (UNFCCC) in 1996. As 

a member of the parties to UNFCCC, the country formally ratified the Kyoto protocol in 

2002. It is also a member to other multilateral environmental agreement such as UNCCD, 

UNCBD, and Hyogo Framework. The UNFCCC commits Parties of the Convention to develop 

national programmes and measures to respond to climate change. The National Adaptation 

Plan of Action (NAPA) which was developed in 2007 is one of the implementation outcomes 

of the commitments to UNFCCC. Other measures include formulation of the National REDD 

Strategy and the National Climate Change Strategy (NCCS). NCCS provides the framework 

for preparation of this climate change adaptation strategic intervention for water resources 

management. 

 

The National Environmental Management Act (EMA Cap 191) of 2004 is the main legal 

instrument for implementation of climate change issues in Tanzania. The Act is supported 

by the National Environmental Policy of 1997 and other sectoral environmental laws (e.g. 

Mining Act, Water Resources Management Act, Water Supply and Sanitation Act, Wildlife 

Act, Land Acts, Marine Parks and Reserves Act, Forestry Act, National Parks Act, etc.). The 

National Environmental Management Council (NEMC) is the organ responsible for 

coordination in the implementation of EMA 2004. Inadequate and indirect consideration of 

climate change adaptation in EMA 2004 and within the sectoral environmental laws is a 

main challenge for implementation of climate change adaptation in Tanzania. 
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3. METHODOLOGY FOR PREPARING THE STRATEGIC INTERVENTIONS 

AND ACTION PLAN 

3.1. Literature review 
 

Extensive literature survey was done to guide the preparation of the Strategic Interventions 

and action plan. The reviewed documents were categorized into relevant National Policies, 

Acts, National and International strategies and reports of studies related to climate change 

and climate change adaptation pertinent to the water sector in Tanzania. The purpose of 

the review was to determine the extent to which climate change adaptation especially for 

water resources management is integrated or considered in the Policies, Acts, Strategies 

and climate change studies. 

 

3.2. Stakeholders consultation  
 

The inception phase of the assignment was used to identify key stakeholders from different 

water users groups and institutions directly involved in the management of water resources 

in Tanzania and develop the methodology for preparing the Strategic Interventions and 

action plan. Two main types of data collection tools were developed. The data collection 

tools included a questionnaire and two checklists (see Annex 01). The questionnaire was 

used to collect information on climate change impacts on water resources and existing 

adaptation measures from River Basin Water Officers, Urban Water Supply and Sanitation 

Authorities as well as industries and hydropower production utilities. The first checklist was 

designed and used to collect information from Senior Government Officials, Donors & 

Development partners, International/Local NGOs, Independent climate change experts, Civil 

Society Organizations. The second checklist was used to collect information from Water 

users or Irrigators Associations. 

 

The information collected by the checklists included current plans and initiatives to build 

the adaptive capacity of the water sector by the Government, Donors and development 

partners supporting activities related to climate change in the country, international NGOs 

implementing water management related projects, and independent climate change 

experts, variability in available water and their drivers, impact of climate change on water 

and their coping strategies. 

 

The inception report was presented to stakeholders in February 2013 in a workshop which 

was organised by the Ministry of Water. Comments given by stakeholders during the 

inception workshop were incorporated into the report. The inception phase was followed 

by field consultation of stakeholders from nine Water basins, Senior Government Officials, 

Donors & Development partners, NGOs and Civil Society Organizations in Dar es Salaam. 

The list of consulted stakeholders is provided in Annex 02. 
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3.3. Analysis 

3.3.1. Window period for projected climate change impacts 

 

A number of climate change studies project impacts of climate change on water resources 

for different periods. Mwandosya et al. (1998) projected that by 2015 high temperatures 

and less rainfall during dry months would lead to reduction of annual river flows for the 

Pangani and Ruvu river basins by 9% and 10 %, respectively. Using MAGICC/SCENGEN 

model, Agrawala et al (2003) projected a likelihood of general increase in precipitation by 

10% by 2100 throughout the country while a seasonal decline by 6% was projected for June, 

July and August and seasonal increases by 16.7% was projected for December, January and 

February during the same period. These long-term projections however, had high standard 

deviations, which is an indication of low confidence in projection. Thornton et al., (2006) 

project likely failure of crop season in the range of 20-50% by 2050 due to decreased rainfall 

in semi-arid areas (central) of Tanzania. 

 

CLIVET project is using ECHAM5 to project impacts of climate change on water resources 

between 2000 and 2050 in the Great Ruaha River Catchment. Given the levels of 

uncertainty in projected climate change impacts using global climate change circulation 

models, a period between 2013 and 2050 was considered to be appropriate as a framework 

for reflecting stakeholders’ perceptions/responses on the impacts of climate change based 

on traditional and expert knowledge. 
 

3.3.2. Risks of climate change impacts on water resources 

 

Risks of impacts of climate changes on different water components were identified from 

stakeholders’ consultation and review of studies on the impacts of climate change on water 

resources. The likelihood of occurrence (now (2013) and in 2050) of the risk were 

determined based on stakeholders’ perception on the anticipated changes in water 

resources in the different water basins within the next 40 years and the current scientific 

consensus about the impacts of climate change on water resources (together with other 

factors such as land use and population growth). The consequences of the risks were 

analysed by ranking stakeholders’ estimates (i.e., strong negative effect; negative effect, no 

effect or no relevance; positive effect, strong positive effect) of the impacts of the changes 

in water components due to climate change would have on different sectors. The following 

impacts of climate change were dominant; 

- Decreased precipitation: The impact will negatively impact agricultural, energy, tourism, 

fishery and construction sectors. 

- Increased variability in precipitation: Water supply, agricultural, forestry, transport, and 

tourism sectors will be negatively impacted. 

- Impaired surface and ground water quality: As a result of climate change, in some areas 

ground and surface water quality will be impaired and therefore affect water supply, 

fishery and agricultural sectors.  
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3.3.3. Climate change adaptation measures against identified risks 
 

Current and planned climate change adaptation measures from literature and stakeholders’ 

consultation were evaluated against the identified climate change risks. SWOC analysis of 

the adaptation responses was used to evaluate the effectiveness of the adaptation 

measures. Adaptation responses were formulated for all identified climate change 

risks/impacts that currently did not have any adaptation measures. In the formulation 

process, broad categories of adaptation responses such as research and development, 

information management, economic and financial tools, and social and human capital 

development were considered. 

 

3.3.4. Prioritization of adaptation measures 

 

Identified and formulated adaptation measures were prioritized by considering the level of 

climate vulnerability/risks addressed by the adaptation measure. Adaptation responses 

related to highly vulnerable or high risk impacts were assigned higher scores and hence 

higher priority than those of lower vulnerability or risk. Ranking of the impacts from 

possible changes in different components of water resources due to climate change impacts 

in different parts of the country were used to prioritize the adaptation responses. 

 

3.3.5. Formulation of strategic intervention and action plan 

 

Water resources management strategic interventions and action plan for climate change 

adaptation was formulated on the basis of the framework of National Climate Change 

Strategy and gender perspective. The following steps were followed in formulating the 

Strategic Interventions and action plan: 

 

(i) Adoption of goals and objectives from the National Climate Change Strategy; 

(ii) Formulation of strategic objectives and the strategic interventions for each adaptation 

response; 

(iii) Formulation of activities for the different strategic intervention; and, 

(iv) Identification of responsible lead and supportive stakeholders for each of the 

formulated activity. 
 

3.4. Presentation of draft Strategic Interventions and Action plan 
 

A draft water resources management strategic interventions and action plan for climate 

change adaptation was presented to the stakeholders in order to receive their inputs. The 

stakeholders’ workshop was highly interactive focusing on elaborating the processes used 

to formulate the Strategic Interventions and action plan and group discussions on 
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adaptation options and actions proposed in the Strategic Intervention plan. Comments and 

suggestions of stakeholders were presented in the plenary session during the workshop. 

The comments were incorporated into the draft report for production of a final report of 

the strategic intervention action plan. 

 

4. REVIEW OF CLIMATE CHANGE RELATED POLICIES AND 

STRATEGIES 
 

4.1. Climate Change Related Policies 
 

Tanzania has no stand alone policy for climate change. However, the country has a number 

of policies which are directly related to climate change. Policies which deal with climate 

sensitive sectors include National Water Policy (2002), Environmental Policy (1997), 

Agriculture Policy (1997), Forestry Policy (1998), Energy Policy (1992), and Land Policy 

(1997). 

 

The National Water Policy (2002) recognizes the economic and social value of water and 

emphasizes on integrated water resources management (IWRM) as a key approach and tool 

for sustainable water resources management by taking into consideration different water 

use sectors and users. The IWRM which the policy emphasizes aims at addressing 

participatory, multi-sectoral, multi-disciplinary river basin management, which, recognizes 

that water is a scarce resource and integrates the linkage between land use and water use 

and recognizes the important role water ecosystems play in the national economy. As key 

adaptive elements to water resources, the policy underscores the need to provide water for 

environment and ecosystems. Other climate change adaptive elements that features in the 

policy include: i) improvement of efficiency of water abstraction and distribution by 

different water use entities (urban and rural water supply, hydropower producers, 

irrigators, industries and mining operators) in order to avoid undue wasteful use of the 

resource; ii) rainwater harvesting and waste water recycling and desalination of seawater 

(where necessary) to increase availability of water resources; iii) employing demand 

management principles to manage water resources; and iv) research and technology 

development. Although the policy addresses a considerable number of adaptation 

elements, some climate change impact related adaptive elements such as construction of 

large dams in the river basins, large rainfall harvesting schemes, floods and droughts 

monitoring are contained in the policy as part of water resources development and disaster 

management strategies and therefore are not directly in response to any projected or 

predicted climate change impacts. A national water sector development strategy (2005-

2015) was prepared in 2005 by the Government of Tanzania in order to implement the 

national water policy. Consequently, a consolidated water sector development programme 

(2006-2025) to implement the strategy was prepared in 2006. The first phase of the 

implementation of water sector development programme ended in June 2013. The Water 
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Resources Management Act No 11 of 2009 and Water Supply and Sanitation Act No. 12 of 

2009 are the other key instrument for implementation of the National Water Policy. 

 

Climate change related elements contained in the National Environmental Policy (1997) 

include land degradation, environmental pollution and deforestation. The policy illustrates 

that these environmental problems have developed over a long period of time, widely 

distributed in the country and their associated socio-economic costs are high. A 

considerable number of problems directly related to climate change are covered including 

land degradation, environmental pollution and deforestation. Issues pertinent to climate 

change are discussed but mainly from an atmospheric pollution perspective by specifying a 

range of actions to be implemented. The Policy is being implemented through EMA 2004, 

EIA Regulation of 2005 and various sectoral strategies. This strategic action is part of EMA 

implementation through the Implementation Support Programme coordinated by the 

Division of Environment in the Vice President’s Office. 

 

The National Agriculture and Livestock Policy (1997) recognize the impact that climate 

change can have on agriculture and livestock sectors. It further identifies agricultural 

practices such as shifting cultivation/slash and burn which can contribute to climate change. 

Since crops and livestock are adversely affected by droughts, irrigation is identified as key in 

stabilizing agricultural and animal production.  The policy also recognizes the contribution of 

soil conservation and land use planning to sustainable agricultural production. Irrigation 

component focuses on exploiting existing water resources for irrigation and it recognizes 

that available water resources in the country represents a great potential for agricultural 

development. It considers availability of water harvesting technologies as an opportunity to 

harvest and conserve runoff from slopes and ephemeral streams. Although the policy 

acknowledges the effects of droughts and identifies water harvesting as an opportunity 

from the existence of water harvesting technologies, it does not pinpoint adaptive elements 

such as development and application of water efficient irrigation technologies that would 

be necessary to cope with declining water resources. Besides, the policy does not recognize 

water availability for irrigation as a problem by itself. The Agriculture Sector Development 

Strategy (ASDS) was prepared in 2002 to implement the National and Livestock Policy. Since 

2006, ASDS is being implemented through the Agriculture Sector Development Programme 

(ASDP). The first phase (2006-2013) of ASDP ended in July 2013 while a second phase of the 

programme is under preparation. 

 

National Forest and Wildlife Policies (1998) are two important policies for climate change 

sensitive natural resources. In these policies, elements that relate to climate change include 

conservation of forest biodiversity, water catchments and soil to maintain ecosystem 

stability and types and nature of investment projects in forest areas that may cause adverse 

environmental impacts.  

 

Climate change elements that features in the National Energy Policy (1992) focuses on 

mitigation aspects in relation to energy use such as development of alternative energy 

sources and efficient utilization of wood fuel, promotion of sustainable renewable energy 
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sources and development and utilization of biomass based energy feedstock from forest 

and agricultural residues to generate power and cooking energy production. The policy is 

silent on climate change adaptations that are related to hydropower generation.   

 

The Land Policy (1997) identifies undesirable impacts that urbanization can have due to 

encroachment of productive rural agricultural and pasture lands. The policy further 

elaborates that in some cases agricultural activities are conducted in fragile environments 

or hazardous areas of towns resulting in land degradation and water pollution. However, 

the policy is silent on pressures of urbanization on natural resources requirements 

particularly water and on how urban areas could be developed to increase their adaptive 

capacity climate induced resource shortages. 

 

4.2. Climate Change Related Strategies 

 

Tanzania ratified the United Nations Framework Convention for Climate Change (UNFCCC) 

in April 1996 (Mwandosya and Meena, 1998). As a member of the parties to UNFCCC, the 

country formally ratified the Kyoto protocol in 2002 and has developed the National 

Adaptation Programme of Action (NAPA) since 2007. In 2012, a National Climate Change 

Strategy was developed. The strategy sets a framework for the development of sectoral 

climate change adaptation strategies in the country. As a member of the East African 

Community (EAC), Tanzania also fully participated in the preparation of the EAC climate 

change policy (EACCCP), the East African Community Climate Change Master Plan 

(EACCCMP), and the East African Climate Change Strategy (EACCCS). These tools are 

consistent with the fundamental principles of the Treaty establishing EAC and principles of 

international environmental law according to the EAC Protocol on Environment and Natural 

Resources, the Protocol on Sustainable Development of Lake Victoria Basin and the 

UNFCCC. Tanzania is also committed to implementing the Climate Change Adaptation (CCA) 

Strategy for the water sector in SADC, which has the main goal of improving climate 

resilience in Southern Africa through integrated and adapted water resources management 

at regional, river basin and local levels. The objective is to promote further the application 

of integrated water resources management as a priority tool to reduce climate vulnerability 

and to ensure that water management systems are well adapted to cope with increased 

climate variability (SADC, 2012). 

 

According to NAPA, impacts in the water sector are expected to include decreased and/or 

increased runoff in water basins, water pollution, and disturbances of stream ecosystems. 

Adaptation measures proposed by NAPA include improved water resources management, 

creation of water reservoirs, and the development of water recycling and reuse facilities.  

 

The NAPA was prepared in 2007 to identify immediate short-term priorities that could be 

addressed by the UNFCCC Least Developed Countries (LDC) fund for adaptation to climate 

change effects. It identified 14 priority actions for climate change adaptation for priority 

sectors. These priority actions have been translated into six high-priority project proposals 
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focusing on food security and water availability in drought-prone and inundated areas, 

reforestation, mini hydro power schemes and malaria control. However, there has been less 

progress on funding the high priority projects. The main gaps of NAPA include failure to 

include in its scope activities related to research, climate knowledge and forecasting and the 

integration of climate change adaptation into national and sector policies, plans and 

projects. Further, projects proposed in the NAPA are reported not to have been included in 

the sector plan and budgets by the institutions responsible for each sector (Hepeworth, 

2010). 

 

Other nationally relevant strategies for climate change include MKUKUTA, Water Sector 

Development Strategy (WSDS), Agriculture Sector Development Strategy (ASDS), Irrigation 

Master Plan (NIMP) and Kilimo Kwanza. The first MKUKUTA (MKUKUTA I) which ended in 

2010 was silent about climate change apart from indication of mainstreaming environment 

in the plan. However, Unlike MKUKUTA I, MKUKUTA II (2010) is cognizant of sustainable use 

of natural resources and the negative impacts of climate change on the natural resource 

base that communities depend on for their livelihoods. 

 

The climate change adaptation elements that features in the WSDS are the same as in the 

National Water Policy (2002) simply because the WSDS attempt to operationalise the water 

policy. Sectoral development plans including the ASDS, NIMP and more recently Kilimo 

Kwanza promotes significant expansion of irrigated land in Tanzania to foster rural and 

national development. Plans are based on analysis in the National Irrigation Master Plan of 

2002 which suggests that Tanzania has 29.4 million hectares suitable for irrigation. Whilst 

expansion of irrigation is undoubtedly a major strategy for enhancing Tanzania’s resilience 

to climate change, there is sparse consideration of future climate change within these 

planning documents. The lack of any mention of climate change within Kilimo Kwanza 

strategy is of particular concern under the existing climate change and variability with 

significant consequences on availability of water resources for agriculture production. 

 

4.3. Climate change related gaps in policies and strategies  
 

The national policies on climate sensitive sectors do not identify climate change as an issue 

by itself but elaborate situations that could be a result or drivers of climate changes. The 

policies are also silent on who should be responsible for dealing with issues pertinent to 

climate change. Furthermore, important national strategies and plans like ASDS, Kilimo 

Kwanza do not address issues pertinent to climate change directly. As such lack of 

consideration of climate change in most national policies and strategies if not addressed 

timely may delay Tanzania’s adaptation response in the near future and consequently the 

impacts of climate change may have devastating consequences to the social, economic and 

environmental conditions of the Country. 
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5. ASSESSMENT OF FUTURE IMPACTS 
 

5.1. Climate Change issues Identification and Analysis 
 

Generally speaking, climate change is caused by factors that include oceanic processes (such 

as oceanic circulation), biotic processes, variations in solar radiation received by the Earth, 

plate tectonics and volcanic eruptions, and human-induced alterations of the natural world; 

these human-induced effects are currently causing global warming, and "climate change" is 

often used to describe human-specific impacts (IPCC, 2001). During stakeholders’ 

consultation, a number of drivers and effects of climate change on water resources were 

identified, including the following: 

• Decrease of groundwater recharge, 

• Decreased river flow, 

• Depletion of water resources, (especially springs and well fields), 

• Decreased rainfall, 

• Increased temperature, 

• Increased human activities closer to water sources, 

• Increased population and urbanization, and 

• Unplanned human settlement developments. 

The above identified drivers and effects of climate change to water resources have been 

analysed using problem tree analysis as shown in Figure 1. 
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 Figure 1: Drivers and effects of climate change impact to water sources 

 

It can be noted that, the key issue is depletion of water resources. It is caused by a number 

of problems including environmental degradation within catchments and water sources. 

 

 

5.2. Situational Analysis of Climate Change Impact on Water Resources 
 

Both surface and groundwater resources are negatively impacted by climate change 

worldwide. A combination of changes in rainfall patterns and amounts (causing more 

flooding and more intense droughts) and rising temperatures (causing increased 

evaporation and glacial melt) are reducing the reliability and quality of water supplies. 

These and other impacts are predicted to become worse (Ludwig 2009). 
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In Tanzania, all nine basins have been impacted by climate change and it is anticipated that 

the impacts will be even more severe in the future.  

Pangani Basin: The basin has experienced severe negative impacts caused by climate 

change including reduced river flow from several hundred to less than 40 m
3
 per second. 

Despite of decreased water resources in Pangani basin, demand has increased due to an 

increase in population which has led to increasing number of livestock and expansion of 

cultivated land which has increased pressures on the basin’s water resources. Conflicts 

caused by competition for available water dominated the basin over the past 10 years. 

 

Internal Drainage Basin: Internal drainage basin depends mainly on groundwater which 

makes this basin more vulnerable to climate change impacts on available water resource. 

Increased population and human activities has triggered environmental degradation on 

catchment areas and wetlands destructions.  The basin is also experiencing much of 

deforestation caused by increased agricultural activities and demand for firewood and 

charcoal. During stakeholders’ consultation, it was reported by Singida Urban Water and 

Sanitation Authority (SUWASA) that due to continuous drought for year 2009, 2010 and 

2012 water extraction has dropped from 5000 m
3
 to 3500 m

3
 per day.  

 

Wami- Ruvu Basin: Climate change impacts within the Wami- Ruvu Drainage Basin are 

explained by two major indicators, namely; decreased river flow and saltwater intrusion in 

groundwater sources in urban areas located in coastal plains especially Dar es Salaam City. 

During stakeholders’ consultation, it was reported by Wami- Ruvu Basin office that for the 

past 20 years river flows have decreased by 60%. Human and livestock population increase, 

and rapid rate of urbanization are major factors, which have worsen climate change impacts 

on available water resources. 

 

Lake Victoria Basin: The basin is mainly affected by increased human activities within the 

catchment areas and water sources. Population increase as one of the driving force for 

environmental degradation is experienced within Lake Victoria basin. Lake water level has 

been observed to vary over the past 10 years with a general decreasing trend in the past 

five years. However, in recent years the level has been observed to rise. In other parts of 

the basin, environmental degradation, drought and flooding have been attributed to be 

caused directly and indirectly by climate change within Lake Victoria basin. 

 

Lake Tanganyika Basin: Lake Tanganyika basin is experiencing impacts of climate change on 

water resources in various aspects including decline in flow of major rivers and drying of 

Katubuka, Kilubu and Katosho wetlands located in Kigoma Region. Other parts of the basin 

face the same climate change impacts on water resources including low flow in rivers 

feeding Lake Tanganyika and shrinking of Malagalasi-Moyowosi wetland system. Another 

climate change impact indicator is decreasing Lake Tanganyika water level which is 

negatively affecting ecosystems, which depend on the Lake and water supply. It was 

reported by Kigoma Urban Water and Sanitation Authority (KUWASA) that due to the 

decrease in the lake water level, KUWASA has been forced to use deeper water sumps and 



16 
Water resources management strategic interventions and action plan for Climate change adaptation  

submersible pumps and consequently water production has been reduced from 26,000 to 

15000 m
3
 per day. 

 

Ruvuma River and Southern Coast Basin: Ruvuma basin is also impacted by climate change, 

a good indicator being a decrease in flow of Ruvuma River. Matogoro Mountains, which 

forms part of Ruvuma River catchment, have seriously been degraded due to human 

activities. Agricultural activities along rivers in Mbinga have also been reported to 

contribute to environmental degradation. Salt intrusion in paddy farms and shallow wells 

has been reported to be a serious climate change impact indicator in Southern Coast basin. 

 

Rufiji Basin: Climate change impacts on water resources in the Rufiji River basin relate to 

droughts in the upper part of the catchments while in the lower part floods related impacts 

are more pronounced. In the Ruaha River, changing climate has had negative impacts on, 

among other aspects, land use and water shortages for irrigation, livestock and domestic 

uses. These impacts affect the livelihoods of the people through decreased crop and 

livestock production and on local biodiversity. Flood related climate change impacts in 

lower part of the Rufiji River Basin include crop damage which contribute to food insecurity, 

reduced fish stocks, disrupted infrastructures (including water and sanitation 

infrastructures) and land degradation. 

 

Lake Nyasa Basin: Climate change is reported to have been occurring in the Lake Nyasa 

catchment over the past century and likely to alter lake levels, Lake Hydrodynamics and 

geochemical cycles. Impact of climate change in the basin include steady decline in rainfall 

and river flows in the past 30 years partly due to higher evaporation rates, which is 

implicated to climate change. Increased rainfall variability and intensity also contributes to 

the flooding of Songwe trans-boundary River with negative consequences on crop 

production and the availability of water for socio-economic uses. 

 

Lake Rukwa Basin: Over the past decades, Rukwa River Basin has been experiencing 

increased incidences of severe floods and droughts. Occurrence of these extreme events 

poses a big challenge in planning and management of the basin water resources. The severe 

water scarcity during drought periods has resulted in significant loss of productivity and led 

to an escalation of conflicts between competing water users. Floods on the other hand are 

associated with destruction of properties, death of people, increased incidences of water 

borne diseases, severe damages of crops and rural infrastructure and general disruption of 

socio-economic activities. 

 

Gender Analysis: Within all nine basins including Zonal Irrigation offices, impact analysis of 

climate change on gender was done. The analysis was based on the age (elders, Children 

and Middle age) and location (rural and urban settlements) and the climate change impacts 

were categorized as Less Vulnerable, Vulnerable and Most Vulnerable. From the 

questionnaires analysis, 38% was regarded as most vulnerable, 49% as Vulnerable and 13% 

as less vulnerable regardless of gender, age or location. In the most vulnerable group, 

females are the majority accounting for 87.7% of the respondents and within this 
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percentage both elders and middle age are equally impacted (36.7% and 34.7% 

respectively) in relative terms whereas children are only 16.3%. Therefore, climate change 

has more negative impact to women as compared to men and rural dwellers especially are 

the mostly impacted. 

 

5.3. Sensitivity of water resources to climate change  
 

Tanzania has sufficient water resources including surface and groundwater sources which 

can meet the present demand if they are sustainably exploited.  The country has about 7 

percent of its land surface covered by three (3) major fresh water lakes, namely; Lake 

Victoria, Lake Tanganyika and Lake Nyasa which are bordering neighbouring countries of 

Kenya, Uganda, Malawi and DRC, these three major water bodies represent a huge natural 

storage capacity for Tanzania, holding almost 400 times the mean annual runoff from all of 

its rivers (Meena and Raphael, 2008). Other inland Lakes include Rukwa, Eyasi and Manyara. 

There are also big rivers flowing to the lakes and Indian Ocean. The existence of 

groundwater in many parts of the country with their respective well fields is another 

important source of water for various activities including domestic water supply (both rural 

and urban), agriculture and industrial activities. 

 

With a total area of 945,090 Km
2
, the country has immense spatial variation of water 

availability. The variation may be explained by differences in topography, rainfall patterns 

and climate. About one third of the area of the country receives less than 800mm of rainfall 

per annum and it is considered to be arid or semi arid. Moreover, Tanzania experiences a 

long dry season normally extending from June to October which causes low river flows and 

drying of water reserves including groundwater sources and springs (URT, 2010a). 

 

Sensitivity of water resources to climate change can be assessed based on the following 

factors: 

• Change in soil moisture and irrigation demand, 

• Change in stream flow and drought, and 

• Effect of Sea level rise. 

 

5.3.1. Change in soil moisture and irrigation demand 

 

Soil moisture is an important component of water budget during dry seasons when the 

climatic and biological demand (evapotranspiration) for water is highest. Low soil moisture 

usually leads to plant stress, reduce stream flow and decrease groundwater recharge. 

According to Mwandosya et al., (1998) temperature increase varying from 2.7 to 3.8
⁰
C is 

expected by 2075 in the country due to global climate changes. A warming trend likely 

would result in a need for more frequent irrigation and, in turn, in an increased 

consumptive water use in the basins, unless the irrigated area or application rates decrease 

accordingly otherwise water resources will be negatively impacted. 
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5.3.2. Change in stream flow and drought 

 

Rainfall in the country varies from 500 to 1,000 mm over the majority of the country with a 

national mean annual rainfall of 1,071 mm. Rainfall distribution over the country varies 

within sub regions: the Lake Tanganyika basin and southern highlands can receive maximum 

of up to 3,000 mm annually (FAO, 2005) while about half of the country receives less than 

762 mm annually (Shemsanga et al., 2010). 

 

Available data on rainfall patterns are not statistically significant for drawing a concrete 

rainfall trends. However, projections from Global Circulation Models are indicating that due 

to doubling concentration of CO2 in the atmosphere by 2100; there will be an increase in 

rainfall in some parts while other parts will experience decreased rainfall (Matari et al., 

2008). In the past 40 years Tanzania has experienced severe and recurring droughts with 

devastating effects to agricultural, water and energy sectors. Currently more than 70% of all 

natural disasters in Tanzania are hydro-meteorological, and are linked to droughts and 

floods (URT, 2013). Therefore, the combination of decreased rainfall in part of the country 

and rise in temperature will result into low stream flow and drought which will eventually 

result in depletion of available water resources.  
 

5.3.3. Sea level rise 
 

Sea-level rise is associated with climate change and concerns associated with potential sea-

level rise are increase in the following aspects: estuary salinity; saltwater intrusion into 

coastal aquifer systems; inundation of coastal wetlands and marshes; tidal and storm 

flooding in coastal areas; submergence of small islands; destruction of coastal 

infrastructures and human settlement; and, coastal erosion. 

 

In Tanzania, sea level rise impacts are increasingly manifested by accelerated coastal 

erosion in many parts of the coastal areas including destruction of mangroves caused by 

strong sea waves. It has also led to seawater intrusion into fresh water wells and agriculture 

fields. This is vivid in Dar es Salaam, Bagamoyo, Pangani, and Rufiji (URT, 2013). Sea water 

intrusion into surface and groundwater resources compromises the quality of water thus 

rendering it unsuitable for most of social and economic activities as well as threatening the 

available reserve of fresh water resources in the country. 
 

 

5.4. Likely future changes in water resources as consequence of climate 

change 
 

In all nine basins the opinions and projections of climate change impacts in the next 40 

years on water resources varies depending on trends of climatic factors. Stakeholders in all 

basins anticipate a decrease in precipitation in a range of 5% to 40% in the next 40 years as 

a result of climate change. 
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There are different perceptions on runoff as a consequence of climate change. Stakeholders 

perceive that runoff may increase from 5% to 50% despite the decrease in precipitation due 

to the fact that land cover is also impacted by both climatic factors and human activities and 

therefore runoff will increase even for a small rain that falls on the ground. On the other 

account, runoff is expected to decrease from 5% up to 40% in the next 40 year due to the 

fact that precipitation is also expected to decrease. 

 

The other likely future change which has been identified is decrease of groundwater 

recharge in the range of 5% to 50% in all basins on the basis that precipitation will decrease 

and therefore less water will infiltrate the ground to recharge the groundwater Flood 

frequency is also expected to increase in some areas and decrease in others as expected. 

Flood frequency is expected to increase in the range of 5% up to 20% due to the fact that 

human activities leads to clearing of vegetation and change of land cover which will cause 

more runoff even for small rain intensity. On the other hand, flood frequency would 

decrease by 8% to 30% as a result of decreasing precipitation. 

 

Drought frequency is expected to increase in all basins by 5% up to 50% which is a result of 

decreasing precipitation. Sea level rise was expected to rise significantly in the range of 5 

cm to 25 cm as evidenced from current sea level rises in Pangani and Ruvuma basin. 

 

 

5.5. Likely severity of effects from possible changes in different 

components of water resources caused by climate change 
 

The severity of different components of water resources as a result of climate change was 

assessed in all the basins. The following changes in the components of water resources 

were identified: 

• Decrease in precipitation, 

• Increased variability in precipitation, 

• Increase runoff, 

• Decreased groundwater recharge, 

• Decline in surface water quality, 

• Decline in groundwater quality, 

• Increase in risk of floods, 

• Increase in risk of drought, and 

• Sea level rise. 

 

The severity of climate change impact on water resources components was based on 

ranking of criteria for severity (i.e., very negative, negative, no effect/ not relevant, positive 

and very positive). It was observed that, climate change has almost negative impact to all 

components and decreased precipitation, increased variability in precipitation, decreased 

groundwater recharge, risk of drought and sea level rise were frequently ranked more 

severe (very negative). 
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5.6. Estimate of impacts the changes in water components due to climate 

change on different sectors 
 

The estimate of the impact the changes in water resources components due to climate 

change on different sectors was done by considering the following sectors: 

• Water supply, 

• Wastewater management, 

• Flood management, 

• Agriculture, 

• Energy/ Industry, 

• Tourism, 

• Navigation, 

• Construction sector, 

• Fisheries, and 

• Forestry. 

 

The scoring criteria explained in section 4.3 were used in estimating the impact of the 

changes in water components on different sectors. The major effects were decreased 

precipitation, increased variability in precipitation, impaired surface and groundwater 

quality and sea level rise. It was observed that, decreased precipitation will have negative 

impacts on water supply, agriculture, energy, fishery and forest sectors. Increased variability 

in precipitation was found to negatively impact agriculture, flood management, and 

wastewater management sectors. On the other hand, impaired surface and groundwater 

quality will have negative impacts to water supply, agriculture and construction sectors, 

while sea level rise will negatively impact water supply, flood management, agriculture and 

construction sectors.  

 

5.7. Likely impacts of changes in water resources on biodiversity 

conservation and human health 
 

Climate change will also have impacts on other (non-economic) sectors including 

biodiversity and human health. The climate change impacts on water resources will result 

into a number of issues including depletion of available water resources including drying of 

wetlands and springs which not only support human well being but also the existence of 

biodiversity. The human health will also be negatively impacted due to the fact that the 

amount of water available for domestic and agriculture use is decreasing which will 

compromise hygiene practices at household level and reduction of agricultural produce.  
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5.8. Potential impacts of climate driven changes in water resources on 

society 
 

The potential impacts of climate-driven changes in water resources on society have been 

identified to include; economic loss, conflicts between water users, damage to property and 

infrastructure, health damage and loss of lives. These impacts have been directly associated 

with climate change impacts on water resources, economic loss has been triggered by 

decreased available water for irrigation, decreased precipitation, increased variability in 

precipitation and drought. Conflicts between water users especially in Pangani basin have 

escalated by increased agricultural activities and depletion of available water for irrigation 

due to climate change and other human induced factors. 

 

Damage to properties, infrastructures, health and livelihoods are associated with an 

increase in drought frequency and increased runoff.  

 

5.9. Level of vulnerability to potential impacts of climate change on water 

resources for different socio-economic groups by gender 
 

Assessment on the level of vulnerability to potential impacts of climate change on water 

resources of different socio-economic groups by gender was conducted. The assessment 

considered gender, age, income and location (urban and rural). The ranking applied during 

the assessment were less vulnerable, vulnerable and most vulnerable.  

 

It was observed that in rural areas both sexes are vulnerable due to the fact that major 

source of income is agriculture, which depends on the availability of water. Moreover, 

water supply for domestic uses depends directly on availability and reliability of water 

sources. Furthermore, stakeholders’ consultations revealed that females were more 

vulnerable to climate change related impacts on water because of their specific roles and 

responsibilities in the society. In many communities, women are responsible for fetching 

water for domestic use particularly in rural areas. In most cases they have to work for extra 

hours to look for water, care for their households including their children and husbands and 

undertake farming activities. Climate change driven water scarcity may also increase the 

burden of living in rural areas due to the following factors: i) extra expenses on water during 

droughts; ii) longer time spent and distance for collecting water for domestic uses; iii) added 

work burden to women and girls; iv) longer time and distance to search for pasture and 

water for livestock; and, v) increased violence. 
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6. EXISTING ADAPTATION MEASURES FOR WATER RESOURCES IN 

TANZANIA 

6.1. Adaptation measures from Literature review and consultation of 

Stakeholders  
 

The availability of water is vital for supporting social and economic development of the 

country because the water sector strongly supports other sectors including agriculture, 

energy, health, water supply, manufacturing and environment. The impact of climate 

change on water resources is also a threat to other related sectors. Therefore, threats on 

other sectors posed by the impacts of climate change on water resources need to be 

addressed. Apart from recently developed National Climate Change Strategy (2012) and this 

strategic intervention plan (Climate Change Adaptation Strategic Intervention Plan for 

Water Resources Management), other climate change adaptation measures in water sector 

at different levels have been formulated. Six known adaptation strategies for the water 

sector are provided in the IPCC Summary for Policy Makers (IPCC 2012), which include 

desalination, water re-use, the expanded rainwater harvesting, water storage and 

conservation techniques and efficiency in water use and irrigation techniques. Desalination 

is not implemented in the mainland Tanzania because there are other more cost effective 

climate change adaptation alternatives than desalination. Also water reuse is localized to 

specific domestic and industrial water users in response to water shortages or water 

scarcity. Few factories such as PPTL in Tanga have installed water recycling system in their 

production process. Existing climate change adaptation activities for water resources 

management in Tanzania are briefly discussed below. 

 

6.1.1. Integrated Water Resources Management and Development Plans 

(IWRMDP) 

 

All nine basins in Tanzania are preparing Integrated Water Resources and Development Plan 

(IWRMDP) with climate change adaptation strategy as one of the objectives. The plans are 

anticipated to borrow and improve already existing climate change adaptation measures 

applied in different areas of the country. IWRMDP can help adaptation to climate change by 

i) responding to changes in water availability through better water management; ii) risk 

identification and mitigation through planning at basin level; mobilization for action and risk 

assessment through stakeholder participation and dissemination of appropriate incentives 

to water users through good management systems. The IWRMDP are at the preparation 

stage and are yet to be implemented and therefore their effectiveness towards climate 

change adaptation cannot be determined at the moment. 
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6.1.2. Water storage and conservation techniques 

 

At basin scale and Urban Water and Sanitation Authorities (UWSA), there are plans to 

develop and rehabilitate water storage dams in order to increase water supply for domestic 

water supply, environmental flows, irrigation, and hydropower generation. Examples of 

dams planned for construction include Kidunda in Wami-Ruvu River Basin to improve water 

supply for Dar es Salaam, Ndembera in Rufiji River Basin to improve environmental flows for 

the Ruaha River and provide water for irrigation and possibly hydropower. Other planned 

dams include Fakwa for Internal Drainage Basin, Maluluma in Rufiji, Borenga in Mara River, 

Itobo, Uchama, Nkiniziwa in Nzega (IDB), Elenywe and Enguikument in Monduli and Four 

potential dam sites upstream of Mandera Bridge in Wami-Ruvu River Basin. 

 

However, water storage using charcoal dams is commonly practiced especially in semi-arid 

areas of Tanzania for domestic, livestock and farming. Several charco dams have been 

constructed under ASDP to provide water for small scale irrigation. Dams account for 3% of 

the irrigation water used in the ASDP-supported schemes. According to the water sector 

status report (2010), there are 633 dams in Tanzania but not all of them are used for 

irrigation. About 21% of 633 dams experience spillage and twelve dams have silted up 

(Table 1). This suggests most of the dams need rehabilitation. 

 

 

Table 1: Number of dams and their conditions across water basins 

Water Basin No. of dams Leakage Failed/ Breached Silted up 

Rufiji 3 0 0 0 

Wami-Ruvu 158 27 9 1 

Internal Drainage 107 13 11 2 

Lake Tanganyika 35 11 0 0 

Lake Victoria 132 41 13 6 

Pangani 134 30 9 2 

Ruvuma River & Southern 

Coast Basin 

64 10 3 1 

Lake Nyasa 0 0 0 0 

Rukwa basin 0 0 0 0 

Total 633 132 45 12 

Source: MoWI, 2010 

 

Practiced adaptation strategies in terms of water conservation techniques include 

protection of groundwater catchments to enhance groundwater recharge capacity; 

restriction of human activities closer to water sources to avoid environmental degradation, 

and planting water friendly trees and other vegetations on water sources. 

 



24 
Water resources management strategic interventions and action plan for Climate change adaptation  

6.1.3. Efficiency in water-use and irrigation 

 

Increasing efficiency of water use through leakage and non-revenue water reduction is one 

of the planned climate change adaptation activities by most UWASAs such as DAWASA and 

IRUWASA, which is yet to be implemented. In terms of irrigation, drip irrigation is 

considered the most efficient irrigation system worldwide. Drip irrigation is 40 more 

efficient than gravity and 25 more efficient than overhead or sprinkler irrigation systems. 

However, the use of drip irrigation in Tanzania is only localized to specific applications for 

individual organisations and locations. For example, USAID funded project under Tanzania 

Agriculture Productivity Program (TAPP) is supporting vegetable farmers using drip 

irrigation with training on good agricultural practices. There have also been attempts to 

introduce SRI in rice farming for instance in rice irrigation schemes in Iringa, Morogoro, 

Kilimanjaro but implementation is at early stages to be able to determine their effectiveness 

in water use and saving. The other activity under this climate change adaptation initiative is 

training of district agricultural staff on irrigation water use efficiency in the Pangani River 

Basin under the Pangani River Basin Management Project. 

 

6.1.4. Rain water harvesting and storage systems 

 

Rainwater harvesting in Tanzania is practiced on household basis for domestic, agriculture 

and livestock uses. For domestic water uses, tanks are used to store rainwater harvested 

from tiled or corrugated galvanized iron sheet roofs. Moreover, water harvesting and 

storage systems for agriculture and livestock use are very common in semi-arid areas of 

Tanzania and they exist in different types such as Ndiva, Malambo or charco dams, Sand 

dams. Ndiva, which store water overnight are common in mountainous districts such as 

Same and Lushoto and are used on communal basis. Malambo are man-made ponds, dug 

on relatively flat land areas and strategically located to harvest as much runoff as possible 

from the surrounding terrain. They are common in the semiarid parts of the country 

especially in Dodoma, Singida, Tabora, Mwanza, and Shinyanga regions. Sand dams are dug 

at the bottom of seasonal rivers to store water. This practice is common in Dodoma, 

Mwanza, Shinyanga and Tabora regions. The Pangani River Basin Management Project 

which was implemented in the Pangani River Basin by the PRBWO and IUCN in collaboration 

with the Climate Change and Development Project (CCDP) and the Global Water Initiative 

(GWI) supported rain water harvesting as one of the adaptation measures in Meru District. 

 

6.1.5. Technical measures to increase water supply 

 

Although water storage and conservation techniques and rainwater harvesting system may 

aim at increasing water supply, there have been specific climate change adaptation 

measures to increase water supply to meet the demand of water due to population 

increase and climate change. The adaptation measures include increase of water intakes 

(e.g. DAWASA water supply expansion in Lower and Upper Ruvu), identification and 
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development of groundwater resources for domestic and irrigation use. Gravity and 

boreholes water supply schemes have been developed in a number of UWASAs and District 

Councils under the WSDP-I. 

 

6.1.6. Flood protection measures 

 

Flood protection adaptation measures such as raised dykes, reservoir enlargement and river 

training are not implemented in the water basins but are at the planning stage in IDWB, 

PBWO, WRWBO, LTBWB, RBWO and LNBWO. For example, the dam planned to be 

constructed along trans-boundary Songwe River in Lake Nyasa Basin will have multipurpose 

functions including hydropower production, water supply, fishing, irrigation, navigation and 

flood control through river training in order to stabilise the River. In terms of flood control 

through upgrading drainage systems, some of the urban LGAs such as Moshi Municipal 

Council and Dodoma Municipal Council have constructed and upgraded storm water 

drainage infrastructures to control floods. 

 

Other climate change adaptation measures which are either planned or considered 

effective but are not yet implemented by the Water Basins and Urban Water Authorities 

include floodplain restoration, proper land use plan, restriction of settlement development 

in flood prone areas, and improving forecasting and information dissemination on flood 

hazards. 

 

The identified climate change adaptation initiatives for each basin in terms of measures that 

are implemented, planned and necessary but are not yet implemented as identified during 

stakeholders’ consultation are summarized in Table 2. Details of these adaptation initiatives 

are provided in the strategic intervention action plan.   
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Table 2: Summary of Climate Change adaptation measures basin specific 

Adaptation measure/response Basin 

LRB WRB IDB PRB RRB LTB LVB RRSCB LNB 

Protection and conservation of water catchments                     

Development of flood protection mechanisms                     

Effecting natural retention of flood water to 

control floods                     

Adopting standards  for building development in 

flood prone areas                     

Develop adequate water supply systems to meet 

the demands of growing population under 

changing climate                     

Increase efficiency of water use                     

Harvesting of rain water for domestic, agriculture, 

livestock and wildlife use                     

Adopt landscape conservation measures to 

improve catchment water balance                      

Install and use of forecasting, monitoring and 

information systems                     

Reinforce existing coastal protection infrastructure                     

Economic incentives and financial mechanisms                     

           

      

KEY 

  Implemented 

      

  Planned 

      

  Necessary but not planned 

      

    partly implemented/planned 

      

  Not applicable 
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6.2. SWOC of existing climate change adaptation measures for water resources management 
 

Existing climate change adaptation measures for water resources management have been analyzed using SWOC approach as 

detailed in Table 3. 
 

Table 3: SWOC Analysis for existing climate change adaptation measures 

Climate Change 

Adaptation 

measure 

Strength Weakness Opportunities Challenges 

Preparation of 

Integrated Water 

Resources 

Management and 

Development Plans 

(IWRMDP) 

• Existence of indigenous 

management activities 

within the basin 

• Availability of funds and 

experts for preparation of 

IWRMDP 

• Human resources are 

limited within the basin 

to fully implement the 

plans 

• Funding for 

implementation of plans 

are inadequate 

• Use of existing relevant 

legislations to 

operationalize 

proposed plans 

• Local knowledge on 

climate change 

adaptation will be 

adopted and improved 

• Improves the 

understanding of 

existing adaptation 

measures and improves 

knowledge among 

basin staff 

• Financial mechanisms to fully 

implement the plans are not 

clear 

• Willingness of communities 

and inadequate political will 

may jeopardise full 

implementation of the plans  

Water storage and 

conservation 

techniques 

• Water to be stored is 

available 

• Availability of expertise at 

ministry and basin levels 

• Widely acceptable at 

community level  

• Lack of proper 

management of water 

storage facilities 

• Inadequate technical 

personnel to supervise 

construction of 

infrastructures 

• Availability of short and 

long rain seasons over 

the year 

• Existence of funding 

options from 

international 

organizations on 

climate change 

adaptation   

• Increasing water demand is 

the challenge due to the fact 

that water sources are 

declining while demand is 

increasing 

• Dam spillage and structural 

failure  are common problem 

• Dam siltation due to climatic 

and human factors is a 

dominant problem 

• International concerns on 
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Climate Change 

Adaptation 

measure 

Strength Weakness Opportunities Challenges 

negative environmental 

impacts associated with dams 

Efficiency in water-

use and irrigation 

• It is acceptable in most 

communities 

• Has big impact on serving 

water 

• There is an aspiration to 

improve efficiency in 

domestic and agricultural 

water use 

• Low level of awareness 

on efficient water use  

• There is knowledge gap 

within communities on 

water use efficiency in 

irrigation systems 

• Corrupt staff within 

UWSAs make it difficult 

to reduce NRWs 

• Inadequate generated 

internal revenue to 

improve water supply 

infrastructures  

• Existence of 

technologies for 

reducing NRW under 

UWSA’s 

• Existence of 

technologies for 

efficient irrigation 

water use  

• Drip irrigation is expensive for 

ordinary farmers and its 

operation need skilled 

personnel 

• Technical capacity 

requirement of efficient water 

technologies for UWSA’s and 

irrigation 

Rain water 

harvesting and 

storage systems 

• Despite the variability of 

rainfall still it rains and can 

be harvested 

• Availability and affordability 

of the technology 

• Rain water harvesting 

potential at household 

level has not been fully 

utilized 

• At community level, the 

knowhow is limited and 

therefore the quality 

and durability of storage 

facilities are 

compromised 

• Can be applied at 

household level 

• Rain water is free of 

pollutants and if 

properly collected can 

reduce cost of 

treatment 

 

• Health impacts of different 

types of roofing materials is 

still unknown 

• Existing regulatory framework 

does not put emphasis on 

household level rain water 

harvesting 

• Existing laws are not fully 

enforced to protect water 

storage facility at the 

community level 

Technical measures 

to increase water 

supply 

• Availability of fresh water 

resources  

• High demand for water 

• Inadequate information 

on occurrence and 

distribution of 

groundwater resource 

• Inadequate internal 

financial resources for 

water resources 

development 

• Increasing industrial 

and agricultural 

investments will 

increase water demand 

• Rapid rate of 

urbanization means 

more customers for 

water utility 

• Climate change may decrease 

the quantity, availability as 

well as compromise the 

quality of water  

• Quality and quantity of 

available groundwater 

sources are not well known 
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Climate Change 

Adaptation 

measure 

Strength Weakness Opportunities Challenges 

Flood protection 

measures 

 

• Existence of policies, 

strategies  and plans for 

addressing  flood disasters 

• Existence of flood warning 

• Inadequate tools and 

equipments for 

management of flood  

• Inadequate capacity for 

flood simulation  

• Existence of 

international funding 

opportunities on flood 

mitigation  

• Available technical 

colleges and 

Universities for more 

research on flood 

protection measures 

• Inadequate technical staff 

• Financial constraints to 

implement flood intervention 

measures 

• Future climate change 

uncertainties 
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6.3. Priority climate change adaptation measures 
 

In Tanzania, it has been observed that climate change adaptation initiatives in water sector 

have been implemented at different levels. However, the extent and effectiveness of the 

implemented initiatives vary across the country and awareness on linkage between climate 

change and water resources is still limited. Nevertheless, for the identified adaptation 

measures which have been implemented and those at planning level, the following are 

mostly favoured across the country in accordance to the opinions of the consulted 

stakeholders: 

• Development of flood protection mechanisms 

• Effecting natural retention of flood water to control floods 

• Adopting standards for building development in flood prone areas 

• Develop adequate water supply systems to meet the demands of growing 

population under changing climate 

• Increase efficiency of water use 

• Harvesting of rain water for domestic, agriculture, livestock and wildlife use 

• Adopt landscape conservation measures to improve catchment water balance 

• Install and use of forecasting, monitoring and information systems 

• Research and development on climate change adaptation for water resources 

• Capacity building of water management institutions on climate change adaptation 

• Consideration of gender and vulnerable groups 

• Water Resources monitoring, recoding and control 

 

Therefore, an action plan has been developed for these priority climate change adaptation 

measures across the country. 

7. WATER RESOURCES MANAGEMENT STRATEGIC INTERVENTIONS 

AND ACTION PLAN FOR CLIMATE CHANGE ADAPTATION  

7.1. Goals, objectives and scope of the Strategic Interventions and Action 

plan 
 

The ultimate goal of the Strategic Interventions and action plan is to enable the water 

sector to effectively adapt to climate change and contribute to the achievements of the 

National Water Policy, Water Sector Development Strategy and Programme as well as other 

national development programmes and plans 

 

Objectives 

1) To ensure, sustainable availability and accessibility to good quality water in a changing 

climate 

2) To strengthen conservation and protection of water resources 
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3) To build awareness and capacity on climate change adaptation for water resource 

management 

4) To build knowledge and technologies on climate change adaptation for water resource 

management  

5) To build the capacity for water resource monitoring and control 

6) To streamline climate change activities in water sector and provide a basis for 

coordination of the activities at basin level 

 

Scope 

 

This Strategic Interventions and action plan covers climate change adaptation for water 

resource management focusing on technical flood protection, flood plan restoration and 

change of land use, technical measures to increase water supply for different uses, forecasting 

in particular for hydrological droughts and other general adaptation measures. The strategic 

intervention action plan defines strategic objective, strategic intervention and identifies 

activities and key actors for each of the adaption option.  
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7.2. Strategic interventions and action plan 
 

Strategic intervention action plan for the proposed climate change adaptation strategic intervention plan for water resources is 

provided in Table 4a and b. 
 

Table 4a: Strategic intervention plan 

Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

Protection and 

conservation of 

water 

catchments 

 

• To protect water 

catchments 

 

• To improve water 

sources for socio-

economic uses 

and river 

ecological 

requirements 

Promoting 

water 

catchment 

protection 

and 

conservation 

 

i. Create awareness on 

water catchment 

protection and 

conservation 

MOW, 

BWBs, 

MNRT 

VPO, LGAs, 

DAS, RAS, 

CSOs, 

WUA/WUG 

   175,000,000 

ii. Build capacity (human 

and financial) of local 

catchment water users 

association/groups to 

enforce protection and 

conservation measures 

of the catchment 

MOW, 

BWBs 

LGAs, DAS, 

RAS, CSOs, 

WUA/WUG 

   135,000,000 

iii. Develop integrated 

land use plans to 

facilitate protection 

and conservation of 

water catchments 

NLUPC MOW,BWB, 

LGAs, DAS, 

RAS, CSOs, 

WUA/WUG  

   75,000,000/

catchment 

iv. Develop catchment 

conservation and 

management plans (to 

include resources for 

raising tree seedlings, 

finances, reforestation 

of water catchments, 

etc.) 

WUA/WUG, 

CSOs  

MOW, 

BWBs, TFS, 

LGAs, DAS, 

RAS 

   35,000,000/

catchment 
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Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

v. Declare protection 

status of water sources 

/catchment threatened 

by land degradation 

TFS MOW, LGAs, 

DAS, RAS, 

CSOs, 

WUA/WUG 

   65,000,000/

protected 

catchment 

vi. Design and introduce 

modalities of payments 

for environmental 

services by big water 

users to support 

protection and 

conservation of water 

catchments 

MOW, 

BWBs 

UWASAs, 

TANESCO 

Private 

Sector (i.e., 

TBL, 

beverage 

producers)  

   30,000,000 

vii. Introduce natural 

resource alternative 

livelihood activities to 

communities in water 

catchment areas (e.g. 

bee keeping) 

CSOS, 

WUA/WUG, 

private 

sector 

MOW, 

BWBs, LGAs, 

RAS, DAS 

   60,000,000/

catchment 

 

 

 

 

 

viii. Introduce alternative 

energy sources to 

communities in water 

catchment areas 

MEM, 

MOW, 

BWBs 

LGAs, RAS, 

DAS, Private 

Energy 

Enterprises 

    

50,000,000/

catchment 

(mainly to 

cover 

awareness 

raising) 

Development of 

flood protection 

mechanisms 

 

• To strengthen 

flood protection 

measures 

 

• To minimize flood 

risks in flood 

prone areas 

Promote and 

facilitate 

installation 

of technical 

flood 

protection 

measures in 

flood prone 

areas  

i. Upgrade and improve 

drainage infrastructures 

in urban areas that are 

prone to flooding due to 

climate change 

Ministry of 

Works, 

UWASAs, 

Urban 

Municipaliti

es, urban 

LGAs  

PMO-RALG, 

MOW 

   500,000,000

/urban area 

ii. Stabilize river banks in 

river flood prone areas 

through river training 

and construction of 

BWBs VPO, PMO-

RALG 

   1, 

040,000,000 

/river flood 

prone area 
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Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

dykes 

Effecting natural 

retention of 

flood water to 

control floods 

• To improve the 

regulating 

function of 

wetlands and 

other natural 

water retention 

features 

 

• To improve water 

recharge  of 

groundwater 

aquifers  

 

 

i. Identification of 

wetlands and other 

natural flood retention 

areas in the water 

basins and urban areas 

 

BWBs, RALG 

MOW, 

MNRT, 

MAFCs, 

DAS, RAS 

   40,000,000 

ii. Prepare land use plans 

of areas adjoining the 

wetlands and other 

natural water retention 

features 

Catchment 

WUAs, 

BWBs 

NLUPC 

MOW, 

MNRT, RAS, 

LGAs, DAS, 

CSOs 

   75,000,000/l

and use plan 

iii. Develop conservation 

and management plans 

of wetlands and other 

natural flood plains 

 

Catchment 

WUAs, 

BWBs 

MOW, 

MNRT, RAS, 

LGAs, DAS, 

CSOs 

   35,000,000/

wetland or 

flood plain 

iv. Restoration of 

degraded wetlands and 

other natural flood 

plains  

Catchment 

WUAs 

BWBs, CSOs, 

MNRT, RAS, 

LGAs, DAS,  

   150,000,000

/wetland 

and natural 

flood plain 

Adopting 

standards for 

building 

development in 

flood prone 

areas 

• To enhance the 

resilience of 

settlement and 

critical 

infrastructures to 

flood hazards 

 

• To improve 

response and 

recovery during 

flood disasters 

Promoting 

and 

enforcing 

standards 

for building 

developmen

t in flood risk 

areas 

 

 

i. Develop standards for 

flood resilience building  

ii. Develop enforcement 

mechanisms of 

standards for buildings 

in flood prone areas 

iii. Integrate building 

standards in the 

development plans for 

housing and urban 

development 

MLHHSD, 

Municipal 

Authorities, 

Urban 

Authorities,   

PMO, NGOs, 

CSOs, 

Private 

investors on 

land, ARU, 

ERB, AQRB, 

NHBRA, 

UDSM 

   35,000,000 

 

 

   15,000,000 

 

 

 

   250,000,000 
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Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

Develop 

adequate water 

supply systems 

to meet the 

demands of 

growing 

population 

under changing 

climate 

• To improve 

sustainability of 

the quantity and 

quality of water 

supply for 

different uses 

• Improve health 

and sanitation 

services 

Promote and 

facilitate 

technical 

measures for 

enhancing 

water supply 

service 

provision for 

different 

uses 

 

i. Conduct surface and 

hydrogeological survey 

to identify long term 

potential surface and 

groundwater sources 

MOW, 

UWASAs 

 

DDCA, 

Private 

Sector, 

CSOs, 

UDSM, ARU, 

WDMI 

   550,000,000

/river basin 

ii. Develop water storage 

reservoirs upstream to 

improve water supply 

for domestic and 

agricultural uses during 

low flows 

MOW, 

BWBs, 

UWASAs 

DDCA, 

MAFCs, 

CSOs, 

MNRT, DAS, 

RAS, LGAs,  

Private 

Sector 

   1,000,000,0

00/storage 

reservoir 

iii. Develop groundwater 

water supply systems 

for domestic, livestock 

and agricultural uses 

MOW, 

BWBs, 

UWASAs, 

MLFD, 

MAFCs 

RBWBs, 

CSOs, 

Private 

Sector, RAS, 

LGAs, DAS, , 

   500,000,000

/groundwat

er supply 

system 

   iv. Develop appropriate 

waste management 

technologies, enhance 

awareness on pollution 

prevention and 

sanitation improvement 

MOW, 

BWBs, 

UWASAs, 

COSTECH, 

MoH, 

MAFCs, 

RBWBs, 

CSOs Private 

Sector, DAS, 

RAS, ARU, 

UDSM, 

Municipal 

and Town 

Councils 

   150,000,000 

(identificatio

n and 

promotion? 

Increase 

efficiency of 

water use 

  

• To improve 

sustainability of 

water resources 

 

• To improve inter- 

and intra-sectoral 

water allocations 

Promoting 

adoption of 

technologies 

for efficient 

water use 

for domestic 

and 

agricultural 

purposes 

i. Develop and adopt 

efficient water supply 

technologies for 

domestic uses 

UWASA, 

Private 

Sector 

 

MOW, 

RBWBs, 

LGAs 

   200,000,000 

(preliminary 

study) 

ii. Identify location 

specific efficient 

irrigation technologies 

Irrigation 

Division-

MAFCs, 

Private 

Sector 

CSOs    50,000,000 
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Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

 

Promote and 

facilitate 

behaviour 

change 

towards 

efficient 

water use 

iii. Disseminate and 

facilitate adoption of 

efficient irrigation 

technologies (e.g. drip 

irrigation systems) for 

commercial farming 

Irrigation 

Division-

MAFCs, 

Commercial 

Farmers 

CSOs, RAS, 

LGAs, DAS,  

   350,000,000 

(disseminati

on and 

facilitation) 

iv. Promote and facilitate  

water recycling 

technologies for 

domestic and industrial 

uses 

UWASAs, 

Private 

Sector,  

MOW, 

BWBs, CSOs, 

   130,000,000 

(promotion 

& 

facilitation) 

v. Develop leakage 

monitoring and control 

mechanism for 

domestic water supply 

systems 

UWASAs MOW, LGAs    150,000,000

/UWASA 

vi. Mobilize resource 

(human, equipment, 

financial) for water 

resource control 

MOW, 

UWASAs 

LGAs    50,000,000 

(human 

resource 

mobilization 

only) 

vii. Conduct awareness 

creation and behavior 

change campaigns on 

efficient use of water 

MOW, 

BWBs, 

UWASAs, 

MAFCs, 

CSOs, 

Mobile 

phone 

Companies 

   75,000,000/

water basin 

viii. Create awareness 

among water users on 

IWRM as tool for 

climate change 

adaptation 

MOW, 

RBWOs 

WUAs, 

UWASAs, 

LGAs, RAS, 

DAS,  

   50,000,000/

basin 

Harvesting of 

rain water for 

domestic, 

agricultural, 

livestock and 

wildlife use 

• To improve water 

availability and 

supply during dry 

seasons 

 

Promoting 

and 

facilitating 

rainwater 

harvesting 

technologies 

i. Identify appropriate 

and location specific 

rainwater harvesting 

technologies for 

different uses 

MOW, 

RBWBs, 

RBWOs, 

UWASAs, 

LGAs 

CSO, 

MAFCs, 

Municipal & 

Township 

Authorities, 

MOEVT  

   45,000,000 
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Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

• To improve 

household water 

security 

 

• To improve 

household 

income, food and 

nutrition security 

through dry 

season irrigation 

of high value 

crops 

for multiple 

water uses 

 

ii. Develop rain water 

harvesting Training of 

Trainers materials 

MOW CSOs    15,000,000 

iii. Conduct training of 

trainers (TOT) on rain 

water harvesting 

MOW, 

BWBs 

CSOs, 

UWASAs, 

Municipal & 

Township 

Authorities, 

Public 

Institutions, 

LGAs 

   45,000,000 

iv. Develop local technical 

capacity on installation 

of rainwater harvesting 

systems 

MOW, 

UWASAs, 

LGAs, 

Municipal & 

Township 

Authorities, 

MAFCs, 

Public 

Institutions 

MITM    50,000,000 

(technical 

training) 

v. Integrate rainwater 

harvesting into 

standards for housing 

and road 

infrastructures 

development  

 MLHHD, 

Municipal & 

Township 

Authorities, 

MOW, 

MAFCs 

TBA, ERB, 

AQRB, 

UDSM, ARU   

   80,000,000 

Install and use of 

forecasting, 

monitoring and 

information 

systems 

To improve 

communication and 

information sharing 

on climate change 

and extreme 

weather events (such 

as floods and 

droughts) 

Improving 

forecasting, 

monitoring, 

and 

disseminatio

n of 

information 

on climate 

change and 

extreme 

vi. Establish a system for 

forecasting and 

monitoring of 

(hydrological) droughts 

vii. Establish capacity for 

forecasting and 

monitoring 

TMA MOW, 

BWBs, 

UDSM, ARU, 

SUA 

    

150,000,000 
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Adaptation 

measure/respo-

nse 

Strategic Objective Strategic 

Intervention 

Activities Lead Actor 

(s)  

Supporting 

Actors 

Implementation Timeframe Estimated 

cost (T.Shs.) 
Short 

term 

(1-

3yrs) 

Medium 

term (3-

5 yrs) 

Long 

term 

(5-

10yrs) 

weather 

events (such 

as floods 

and 

droughts) 

Reinforce 

existing coastal 

protection 

infrastructures 

 

To improve resilience 

of flood prone 

coastal zones 

Promoting 

coastal zone 

protection 

infrastructur

es 

i. Conduct vulnerability 

assessment of coastal 

zone infrastructures 

ii. Undertake 

reinforcement of 

coastal zone 

infrastructures 

VPO, 

MLHHSD 

MLFD, 

MOW, 

PMO-RALG, 

Urban LGAs, 

ARU 

   30,000,000 

 

 

 

   800,000,000

/infrastructu

re 

Economic 

incentives and 

financial 

mechanisms 

To improve 

investment 

environment on 

climate change 

adaptation 

Promoting 

economic 

incentives 

and financial 

mechanisms 

for climate 

change 

adaptation 

for water 

resources 

i. Feasibility analysis on 

economic incentives 

and financial 

mechanisms for 

climate change 

adaptation for water 

resources 

MoW, BWBs MoF, VPO, 

Private 

sector 

   20,000,000 

ii. Develop modalities for 

implementing 

economic incentives 

and financial 

mechanisms for 

climate change 

adaptation  

MoW, BWBs MoF, VPO, 

Private 

sector 

   35,000,000 
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Table 4b: Cross-cutting Strategic intervention plan 

Adaptation 

measure/response 

Strategic 

objectives 

Strategic 

interventions 

Activities Lead 

Actor (s)  

Supporting 

Actors 

Implementation 

Timeframe 

Estimated 

cost (Tshs) 

      Short 

term 

(1-

3yrs) 

Mediu

m term 

(3-5 yrs) 

Long 

term 

(5-

10yr

s) 

 

Strengthening 

cooperation of trans-

boundary and basin 

shared water 

resources 

Improve 

management of 

trans-boundary 

and basin shared 

water resources 

Promoting inter-

basin and trans-

boundary water 

resources 

management to 

adapt to climate 

change 

i. Undertake joint 

climate change 

vulnerability 

assessment 

ii. Integrate climate 

change adaptation in 

trans-boundary water 

management plans 

iii. Effecting inter-basin 

and trans-boundary 

water transfers 

 

MOW, 

BWBs 

MNRT, PMO-

RALG, LGAs, 

WUAs, DAS, 

RAS, CSOs, 

UWASAs, 

Private 

Sector, 

   140,000,000 

(all trans-

boundary) 

 

   270,000,000 

(all trans-

boundary) 

 

(Inter-basin 

& trans-

boundary 

water 

projects) 

Research and 

development on 

climate change 

adaptation for water 

resources 

To build the 

capacity, 

knowledge and 

technologies on 

climate change 

impacts and 

adaptation 

options for water 

resources 

management in 

Tanzania 

i. Promoting and 

facilitate 

research on 

climate change 

impacts and 

adaptation for 

water 

resources in 

Tanzania 

ii. Promoting 

adoption and 

utilisation of 

research 

output and 

technologies 

 

i. Undertake basin 

specific climate change 

modelling to determine 

the impacts of climate 

change on surface and 

groundwater 

ARU, 

UDSM, 

SUA, 

TMA 

BWBs,  

MOW,  

NEMC, 

COSTECH, 

CSOs 

   540,000,000 

ii. Conduct research on 

water use efficient 

technologies in 

agriculture, industrial 

and domestic use 

ARU, 

UDSM, 

SUA, 

UWASAs, 

MAFCs, 

MITM 

BWBs 

COSTECH, 

CSOs, Private 

sector 

   80,000,000 

(research 

proposals 

preparation) 

iii. Develop and adopt 

water recycling and 

reuse technologies for  

industrial and 

municipal uses 

MITM, 

UWASAs, 

Private 

sector 

MOW, 

BWBs, 

COSTECH, 

CSOs 

   100,000,000 

(research 

proposal 

preparation) 
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Adaptation 

measure/response 

Strategic 

objectives 

Strategic 

interventions 

Activities Lead 

Actor (s)  

Supporting 

Actors 

Implementation 

Timeframe 

Estimated 

cost (Tshs) 

      Short 

term 

(1-

3yrs) 

Mediu

m term 

(3-5 yrs) 

Long 

term 

(5-

10yr

s) 

 

iv. Undertake research on 

hydrological adaption 

to climate change 

ARU, 

UDSM, 

SUA, 

BWBs, 

TMA 

WDMI 

MOW,  

NEMC, 

COSTECH 

   80,000,000 

(research 

proposals 

preparation) 

v. Establish baseline and 

undertake research on 

basin specific 

indigenous knowledge 

for climate change 

adaptation for water 

resources management 

BWBs, 

ARU, 

UDSM, 

SUA, 

WDMI 

MOW, CSOs, 

COSTECH 

   75,000,000 

vi. Undertake research on 

gender based climate 

change impacts and 

adaption options in 

water resources 

BWBs, 

UDSM, 

MCDGC 

ARU, 

WDMI 

MOW, 

MoHSW, 

CSOs, 

COSTECH 

   50,000,000 

Sharing and 

communicating 

research information 

on adaptation of 

water resources 

management to 

climate change  

Improve 

information 

sharing and 

communication 

on climate 

change 

adaptation for 

water resources 

management 

Establish a 

platform for 

sharing research 

information on 

climate change 

adaptation for 

water resources 

management 

i. Develop a database on 

climate change studies 

for water resources 

management 

MOW Research and 

academic 

institutions, 

private 

institutions, 

CSOs 

   30,000,000 

ii. Prepare and 

disseminate summaries 

for policy makers 

grassroots-level 

stakeholders on climate 

change adaptation 

options from existing 

research findings 

MOW BWBs, CSOs    25,000,000 
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Adaptation 

measure/response 

Strategic 

objectives 

Strategic 

interventions 

Activities Lead 

Actor (s)  

Supporting 

Actors 

Implementation 

Timeframe 

Estimated 

cost (Tshs) 

      Short 

term 

(1-

3yrs) 

Mediu

m term 

(3-5 yrs) 

Long 

term 

(5-

10yr

s) 

 

iii. Develop information 

sharing and 

communication strategy 

on climate change 

adaptation for water 

resources management 

MOW     55,000,000 

Building capacity of 

water management 

institutions on climate 

change adaptation 

i. To strengthen 

the capacity 

of water 

management 

institutions 

on climate 

change and 

adaptation 

issues 

 

ii. To improve 

sustainable 

water 

resources 

management 

under 

changing 

climate  

Facilitation of 

capacity building 

of water resources 

management 

institutions in 

water basins 

i. Undertake institutional 

capacity needs 

assessment for climate 

change adaptation for 

WRM institutions in 

water basins  

MOW 

BWBs 

 

WDMI    35,000,000/

basin 

ii. Mobilise resources to 

support awareness 

creation on climate 

change and adaptation 

options for water users 

associations 

 

MOW, 

BWBs 

 

 

 

DPs, CSOs, 

VPO, Private 

Sector 

   10,000,000 

(for 

resource 

mobilisation

) 

iii. Establish funding 

allocation to WUAs for 

catchment 

management and 

conservation 

 

BWBs, 

MOW 

 

 

CSOs, Private 

Sector 

    

iv. Strengthening national 

coordination, 

monitoring and 

evaluation systems 

MOW 

 

 

BWBs, DPs, 

CSOs, Private 

Sector 

   15,000,000 

v. Building the capacity of 

River basin boards to 

coordinate climate 

change adaptation 

activities 

MOW DPs, Private 

Sector 

   85,000,000 

Mainstream gender 

and vulnerable groups 

To improve 

gender 

i. Integrating 

gender and 

i. Undertake gender 

based basin 

MOW, 

BWBs, 

LGAs, RAS, 

DAS 

   

80,000,000 



42 
Water resources management strategic interventions and action plan for Climate change adaptation  

Adaptation 

measure/response 

Strategic 

objectives 

Strategic 

interventions 

Activities Lead 

Actor (s)  

Supporting 

Actors 

Implementation 

Timeframe 

Estimated 

cost (Tshs) 

      Short 

term 

(1-

3yrs) 

Mediu

m term 

(3-5 yrs) 

Long 

term 

(5-

10yr

s) 

 

into climate change 

adaptation for water 

resources 

management 

responsiveness of 

climate change 

adaption options 

vulnerable 

groups into 

climate 

change 

adaptation 

for water 

resource 

management 

ii. Promoting 

participation 

of women 

and 

vulnerable 

groups in 

planning, 

decision 

making and 

implementati

on of climate 

change 

adaptation 

initiatives for 

water 

resources 

vulnerability 

assessment to climate 

change impact on 

water resources 

 

MCDGC, 

CSOs 

ii. Identify and conduct 

baseline of gender 

based violence related 

to climate change 

impacts on water 

resources 

MOW, 

BWBs, 

MCDGC, 

CSOs 

LGAs, RAS, 

DAS 

   

iii. Identify gender roles in 

climate change 

adaptation for water 

resources 

MOW, 

BWBs, 

MCDGC, 

CSOs 

RAS, DAS, 

WUAs/WCs 

    

Water Resources 

monitoring, recording 

and control 

To improve 

management of 

surface and 

groundwater 

resources 

 

Improve water 

resource data 

availability and 

Upgrading and 

expanding the 

hydro network 

stations in water 

basins 

 

Promoting and 

facilitation of 

WUAs surface and 

i. Undertake inventory 

for hydrometric 

network stations in 

water basins 

BWBs, 

MOW 

LGAs, WUAs    90,000,000 

ii. Repair and upgrade 

existing hydrometric 

network stations 

MOW, 

BWBs 

LGAs, WUAs, 

NGOs/CSOs, 

Private 

Sector 

organizations 

   250,000,000

/basin 
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Adaptation 

measure/response 

Strategic 

objectives 

Strategic 

interventions 

Activities Lead 

Actor (s)  

Supporting 

Actors 

Implementation 

Timeframe 

Estimated 

cost (Tshs) 

      Short 

term 

(1-

3yrs) 

Mediu

m term 

(3-5 yrs) 

Long 

term 

(5-

10yr

s) 

 

use in planning of 

water resource 

development 

groundwater 

resource 

monitoring 

 

iii. Develop new river and 

groundwater 

monitoring stations 

MOW, 

BWBs  

LGAs, WUAs, 

NGOs/CSOs, 

Private 

Sector 

organizations 

   350,000,000

/basin 

iv. Invest to provide 

adequate human 

resource (Hydrologists, 

Technicians & gauge 

reader) for water 

resource monitoring in 

the water basins  

MOW, 

BWBs 

WDMI, ARU, 

UDSM 

   500,000,000 

v. Develop a manual for 

water resource 

monitoring and 

recording 

MOW, 

BWBs 

WDMI, ARU, 

UDSM 

   50,000,000 

vi. Undertake training on 

recording and 

monitoring for water 

resources 

MOW, 

BWBs 

WDMI, ARU, 

UDSM 

   112,500,000 

vii. Develop a water 

resource database and 

interface for repository 

of water resources 

records 

MOW, 

BWBs 

WDMI, ARU, 

UDSM 

   50,000,000 

Timeframe: 

Short-term:  ≤ 3 years 

Medium-Term: 3 to 5 years 

Long-term: 5 to 10 years 
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7.3. Implementation and Financing of the Strategic action plan 
 

An implementation action plan will be required to guide the implementation of this 

Strategic Intervention and action plan. The National Climate Change Strategy proposes 

establishment of a National Climate Change Fund (NCF) to facilitate implementation of 

climate change activities in Tanzania. Since the fund is not already established funding for 

climate change adaptation will have to depend on both the national and international 

funding sources. National funding on climate change adaptation for water resources 

management will depend on whether the proposed strategic action plan is integrated into 

the budgets of Ministries, Departments and Agencies responsible for implementation of 

climate change adaptation activities. 

 

However, there are a number of international funding sources to support climate change 

adaption activities. Examples of international funding sources include: 

• Climate Development Special Fund for Africa of AfDB has the objective of 

strengthening the institutional capacities of national and sub regional bodies to 

formulate and implement effective climate-sensitive policies. The activities to be 

funded by the fund fall under the following components: i.) Generate and widely 

disseminate reliable and high quality climate information in Africa ii.) Enhance the 

capacity of African policy makers and policy support institutions to integrate climate 

change information into developmental programs iii.) Implement pilot adaptation 

practices that demonstrate the value of mainstreaming climate information into 

development 

• Global Environment Facility (GEF) grants to Developing Countries and Countries 

with Economies in Transition for projects related to biodiversity, climate change, 

international waters, land degradation 

• The Global Climate Change Alliance of the European Union which provides funding 

on climate change adaption on water, energy and natural resources 

• Special Climate Change Fund (SCCF) which supports adaptation and technology 

transfer in all developing country parties to the UNFCCC. The SCCF supports both 

long-term and short-term adaptation activities in water resources management; 

land management; agriculture; health; infrastructure development; fragile 

ecosystems including mountainous ecosystems; and integrated coastal zone 

management.  

• Green Climate Fund (GCF) which was established with an objective of supporting 

projects, programmes, policies and other activities in developing countries using 

thematic funding windows 

• The Adaptation Fund which was established by the Parties to the Kyoto Protocol of 

the UN Framework Convention on Climate Change to finance concrete adaptation 

projects and programmes in developing countries that are parties to the Kyoto 

Protocol 
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The above identified funding sources can be accessed through competitive funding proposal 

developed by Ministry of Water in collaboration with MDAs and CSOs. For adaptation 

options on research, research institutions should be encouraged to develop collaborative 

research proposals with the Ministry of Water.  A coordinated implementation of climate 

change adaptation activities in the sector would be desirable in order to access funding 

from international organizations as well as from the Government. 

 

7.4. Monitoring and Evaluation of the Strategic Intervention plan 
 

Monitoring and evaluation is important for measuring performance in various areas of the 

strategic intervention plan in order to meet the set targets and indicators. Monitoring refers 

to making a follow up of agreed activities and is measured using Output and Output 

Indicators. Monitoring will be done on quarterly and annual basis during the 

implementation of the plan by making follow-up of proposed activities in the action plan 

using inputs, output and their indicators. The inputs to be monitored will include i) financial 

and human resources; ii) available infrastructures and facilities for implementation; iii) 

capacity and capacity building (e.g. research and training); and iv) logistics and planning for 

service delivery. 

 

Evaluation refers to assessing the effects of implemented activities and is measured using 

Outcomes and Outcome Indicators. Therefore evaluation will be made by assessing the 

effects of implemented activities of the Strategic Intervention plan using outcomes and 

outcome indicators. The evaluation will be done at the mid (mid-term evaluation) and 

towards the end (terminal evaluation) of the implementation of the strategic intervention 

and action plan. External expertise to the implementing institutions will be required to 

undertake the mid-term and terminal evaluations. 

 

A Monitoring and Evaluation framework for the strategic intervention plan has been 

developed as part of an implementation action plan (Table 5). The framework establishes 

output and outcome indicators for the implementation and assessment of the strategic 

intervention plan. 

 

The overall responsibility for monitoring and evaluation at the national level lies within the 

Ministry of Water working in close collaboration with relevant Ministries, Department and 

Agencies (MDA) responsible for climate change adaptation in sectors, which are closely 

related with the water sector such as agriculture and food security, energy and natural 

resources. At Basin level, the River Basin Water Boards and River Basin Water Officers will 

be responsible for overall monitoring and evaluation. The WUAs and Local Authorities will 

be responsible for monitoring and evaluation at the Catchment or scheme water users’ 

level. The international organisations, international and local NGOs, CBOs and private 

organizations involved in climate change adaptation on water resources in the country will 

collaborate in monitoring and evaluation efforts at levels in which they are operating.  
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Table 5a: Monitoring and Evaluation Framework of the climate change adaptation options 

 
Adaptation 

measure/response 

Strategic 

Objective 

Output Output indicators Outcome Outcome indicators 

Protection and 

conservation of 

water catchments 

To protect 

water 

catchments 

 

To improve 

water sources 

for socio-

economic uses 

and river 

ecological 

requirements 

• Awareness on water 

catchment protection and 

conservation created 

• Number of catchment 

protection and conservation 

initiatives implemented by 

WUAs/WUGs 

Sustainable water 

supply for socio-

economic use and 

river ecosystem 

functions 

• Quantity of 

seasonal 

renewable 

water resource 

 

• Number of 

conflicts 

between water 

users reported 

at WUAs/WUGs 

• Capacity of WUAs/WUGs to 

enforce catchment 

conservation measures built 

• Catchment conservation 

plans of WUAs/WUGs 

• Integrated land use plans to 

facilitate protection and 

conservation of water 

catchments developed 

• Integrated land use plan 

documents 

• Catchment conservation and 

management plan developed 

• Plan document of catchment 

conservation and 

management 

• Protection status of water 

sources threatened by land 

degradation declared 

• National Gazette with 

publication on protection of 

water source 

• Modalities for payment of 

environmental services by big 

water users to support 

protection and conservation of 

water catchments designed 

and introduced 

• Guideline for payment of 

environmental services by 

water users 

• Alternative livelihoods to 

natural resource dependency 

of communities in water 

catchment areas introduced 

 

• Alternative energy sources to 

communities in water 

catchment areas introduced 

• Number of households whose 

income do not depend on 

natural resources 

 

 

• Number of households using 

alternative energy sources 
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Adaptation 

measure/response 

Strategic 

Objective 

Output Output indicators Outcome Outcome indicators 

Development of 

flood protection 

mechanisms 

To strengthen 

flood 

protection 

measures 

 

To minimize 

flood risks in 

flood prone 

areas 

• Drainage infrastructures in 

urban areas prone to flooding 

are upgraded and improved 

• Kilometres of upgraded and 

improved drainage 

infrastructures in urban areas 

prone to flooding 

• Flood resilient 

drainage 

infrastructures 

• Number of 

intact 

infrastructures 

after flood 

disaster events 

 

• Cost of 

restoration of 

flood affected 

drainage 

infrastructures 

• River banks in river flood 

prone areas are stabilized 

• Number and length of 

stabilized river banks 

Effecting natural 

retention of flood 

water to control 

floods 

To improve the 

regulating 

function of 

wetlands and 

other natural 

water 

retention 

features 

 

To improve 

recharge of 

groundwater 

aquifers  

• Wetlands and other natural 

flood prone retention areas in 

water basins and urban areas 

identified 

• Number and area of wetlands 

and natural flood prone 

retention areas for each river 

basin 

• Effective 

functioning 

wetlands and 

natural water 

retention 

features 

(regulating, 

provision, 

control) 

• Storage capacity 

of wetlands and 

natural 

retention 

features 

• Wetland 

management 

provisioning 

services 

• Land use plans of the areas 

adjoining wetlands and other 

natural retention features 

prepared 

• Number of land use plans of 

areas adjoining wetlands and 

natural retention features 

• Reliable 

groundwater 

supply 

• Annual and 

seasonal rate of 

groundwater 

yield 

• Conservation and 

management of wetlands and 

other natural flood plains 

developed 

• Wetland conservation and 

management plans 

• Degraded wetlands and other 

natural flood plains restored 

• Number and area of 

degraded wetlands and 

natural flood plains restored 
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Adaptation 

measure/response 

Strategic 

Objective 

Output Output indicators Outcome Outcome indicators 

Adopting 

standards for 

building 

development in 

flood prone areas 

To enhance the 

resilience of 

settlement and 

critical 

infrastructures 

to flood 

hazards 

 

To improve 

response and 

recovery 

during flood 

disasters 

• Standards for flood resilient 

buildings developed 

• Enforcement mechanisms of 

standards for buildings in 

flood prone areas developed 

• Standards for buildings in 

flood prone areas integrated 

in the development plans for 

housing 

• Manual for flood resilient 

buildings 

 

• Regulations for enforcement 

of standards 

 

• Housing development plans 

with standards for building in 

flood prone areas  

Reduced loss from 

flood related 

disasters 

• Proportion of 

settlements 

affected by 

floods 

 

• Cost associated 

with flood 

damage of 

settlements and 

critical 

infrastructures 

Develop adequate 

water supply 

systems to meet 

the demands of 

growing 

population under 

changing climate 

To improve 

sustainability 

of the quantity 

and quality of 

water supply 

for different 

uses 

 

Improve health 

and sanitation 

services 

 

 

• Surface and hydrogeological 

survey to identify long term 

surface and groundwater 

sources conducted 

• Baseline reports on surface 

and groundwater sources 

Improved human 

development 

conditions and 

reduced water 

related conflicts 

• Minimum 

distance to 

water supply 

points 

 

• Number of 

water use 

conflicts 

 

• Proportion of 

population with 

access to basic 

water supply 

and sanitation 

service 

• Water storage reservoirs 

upstream developed 

• Number of water storage 

reservoirs in the catchment 

upstream 

• Groundwater supply systems 

for domestic, livestock and 

agricultural uses developed 

• Existence of groundwater 

supply systems for domestic, 

livestock and agricultural 

water use 

Increase efficiency 

of water use 

To improve 

sustainability 

of water 

resources 

• Efficient water supply 

technologies for domestic uses 

developed and adopted 

• Number of households using 

efficient water supply 

technologies for domestic 

uses 

Reliable water 

supply 

 

• Annual and 

seasonal volume 

of renewable 

water resources 
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Adaptation 

measure/response 

Strategic 

Objective 

Output Output indicators Outcome Outcome indicators 

 

To improve 

inter- and 

intra-sectoral 

water 

allocations 

• Location specific efficient 

irrigation technologies 

identified 

• Types of irrigation efficient 

technologies and area they 

are applied in different 

locations 

• Proportion of 

unaccounted for 

water 

• Irrigation 

efficiency • Efficient irrigation 

technologies disseminated and 

facilitated 

• Number of farmers using 

efficient irrigation 

technologies 

• Water recycling technologies 

for domestic and industrial 

uses promoted and facilitated 

• Number of manufacturing 

industries and households 

using water recycling 

technologies 

• Leakage monitoring and 

control mechanism for 

domestic water supply system 

developed 

• Guidelines for monitoring and 

control of leakage for 

domestic water supply 

systems 

• Resources for control of water 

resources mobilized 

• Annual budgets and 

expenditure reports for 

control of water resources 

• Awareness and behaviour 

change campaigns on efficient 

use of water created 

• Report of campaign 

behaviour change on efficient 

use of water 

• Awareness among water users 

on IWRM as tool for climate 

change adaptation created 

• Report on awareness of 

water users on IWRM 

Harvesting of rain 

water for 

domestic, 

agricultural, 

livestock and 

wildlife use 

To improve 

water 

availability and 

supply during 

dry season 

 

To improve 

household 

water security 

• Location specific rainwater 

harvesting technologies for 

different uses identified 

• Technologies for rainwater 

harvesting for different uses 

• Improved 

livelihood 

conditions 

during dry 

season 

• Seasonal 

household 

incomes 

• Water supply 

service levels 

• Rainwater harvesting training 

of trainers materials 

developed 

• Materials (documents) for 

training of trainers 

• Training of trainers on 

rainwater harvesting 

conducted 

• Number of trainers trained 

on rainwater harvesting 
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Adaptation 

measure/response 

Strategic 

Objective 

Output Output indicators Outcome Outcome indicators 

 

To improve 

household 

income, food 

and nutrition 

security from 

dry season 

irrigation of 

high value 

crops 

• Local technical capacity on 

installation of rainwater 

harvesting systems developed 

• Existence of technicians at 

Municipal council level for 

installation of rainwater 

harvesting systems 

• Rainwater harvesting 

integrated in the standards for 

housing and road 

infrastructure development 

• Manual on standards for 

housing and road 

infrastructure development 

which incorporate rainwater 

harvesting 

Install and use of 

forecasting, 

monitoring and 

information 

systems 

To improve 

communication 

and 

information 

sharing on 

extreme 

weather events 

such as floods 

and droughts 

• A system for forecasting and 

monitoring of droughts 

established 

 

• Capacity for forecasting and 

monitoring hydrological 

droughts and floods 

developed 

• Existence of a system to 

forecast and monitor 

droughts at basin level 

 

• Existence of equipments and 

staff with knowledge of 

forecasting 

• Effective 

response to 

climate 

related 

impacts on 

water 

resources 

such as 

droughts and 

floods 

Types of adaptation 

options engaged as 

response to climate 

change impacts 

Reinforce existing 

coastal protection 

infrastructures 

To improve 

resilience of 

flood prone 

coastal zones 

• Vulnerability assessment of 

coastal zone infrastructures 

conducted 

 

• Coastal zone flood protection 

infrastructures reinforced 

• Report on vulnerability 

assessment of coastal zone 

infrastructures 

 

• Existence of coastal zone 

flood protection 

infrastructures 

• Reduced flood 

risk in coastal 

zones 

Area (hectares) of 

coastal zone 

affected by floods 

Economic 

incentives and 

financial 

mechanisms 

To improve 

investment 

environment 

on climate 

change 

• Feasibility on economic 

incentives and financial 

mechanisms for climate 

change adaptation for water 

resources conducted 

• Report on feasibility of 

economic incentives and 

financial mechanisms for 

climate change adaptation 

for water resources 

• Existence of 

climate 

change 

adaptation 

fund and 

Adaptation 

investment 

supported and 

insured adaptation 

options in place 
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Adaptation 

measure/response 

Strategic 

Objective 

Output Output indicators Outcome Outcome indicators 

 adaptation • Modalities for implementing 

economic incentives and 

financial mechanisms for 

climate change adaptation 

developed 

• Guidelines on economic 

incentives and financial 

mechanisms to support 

climate change adaptation in 

the water sector 

insurance 

schemes 

 
 

Table 5b: Cross-cutting adaptation options 

Adaptation 

measure/res

ponse 

Strategic 

objectives 

Output Output indicators Outcome Outcome indicators 

Strengthenin

g 

cooperation 

of trans-

boundary 

and basin 

shared 

resources 

Improve 

management 

of trans-

boundary 

and basin 

shared water 

resources 

• Joint climate change vulnerability 

assessment of trans-boundary 

basins undertaken 

• Climate change adaptation 

integrated in water management 

plans 

• Inter-basin and trans-boundary 

water transfers implemented 

• Trans-boundary climate change 

vulnerability assessment 

reports 

 

• Water management plans with 

climate change adaptation 

elements  

 

• Number of inter-basin and 

trans-boundary water transfer 

projects 

Sustainable 

utilization of trans-

boundary and basin 

shared water 

resources  

• Volumes of 

seasonal 

renewable trans-

boundary and 

basin shared water 

resources 

 

• Number of trans-

boundary and 

basin shared water 

use conflicts 

Research and 

development 

on climate 

change 

adaptation 

for water 

resources 

To build the 

capacity, 

knowledge 

and 

technologies 

on climate 

change 

impacts and 

adaptation 

• Basin specific climate change 

modelling to determine the 

impacts of climate change on 

surface and groundwater 

conducted 

• Modelling reports on impacts 

of climate change surface and 

groundwater resources 

Effective 

adaptation of 

water resources to 

climate change 

impacts in Tanzania 

Recommended 

appropriate basin and 

use (agriculture, 

domestic, 

manufacturing, etc.) 

specific climate change 

adaptation options for 

water resources 

management 

• Research on water use efficient 

technologies in agriculture, 

industry and domestic conducted 

• Research reports on efficient 

water use technologies in 

agriculture, manufacturing 

industry and domestic uses 
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Adaptation 

measure/res

ponse 

Strategic 

objectives 

Output Output indicators Outcome Outcome indicators 

options for 

water 

resources 

management 

in Tanzania 

• Water recycling technologies in 

manufacturing industries and 

urban authorities developed and 

adopted 

• Number of manufacturing 

industries and urban 

authorities using water 

recycling technologies 

• Research on hydrological 

adaptation to climate change 

conducted 

• Research report on 

hydrological adaptation to 

climate change 

• Baseline and research on basin 

specific indigenous knowledge 

for climate change adaptation for 

water resources management 

established and undertaken 

• Baseline and research reports 

on basin specific indigenous 

knowledge for climate change 

adaptation for water resources 

management 

• Research on gender based 

climate change impacts and 

adaptation options for water 

resources management 

conducted 

• Research report on gender 

based climate change impacts 

and adaptation options for 

water resources management 

Sharing and 

communicati

ng research 

information 

and 

adaptation of 

water 

resources 

management 

to climate 

change 

Improve 

information 

sharing and 

communicati

on on climate 

change 

adaptation 

for water 

resources 

management 

• Database of climate change 

studies for water resources 

management developed 

• Existence of a database at the 

MOW and BWO 

Effective 

adaptation options 

to climate change 

impacts on water 

resources 

Recommended 

appropriate basin and 

use (agriculture, 

domestic, 

manufacturing, etc.) 

specific climate change 

adaptation options for 

water resources 

management 

• Summaries of research projects 

on climate change adaptation for 

water resources for policy and 

decision makers and grassroots-

level stakeholders prepared and 

disseminated 

• Policy briefs and factsheets for 

use by policy makers and 

grassroots level stakeholders 

 • Information sharing and 

communication strategy on 

climate change adaptation for 

water resources management 

prepared 

• Strategy document on 

information sharing and 

communication for climate 

change adaptation for water 

resources management 
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Adaptation 

measure/res

ponse 

Strategic 

objectives 

Output Output indicators Outcome Outcome indicators 

Building 

capacity of 

water 

management 

institutions 

on climate 

change 

adaptation 

To 

strengthen 

the capacity 

of water 

management 

institutions 

on climate 

change and 

adaptation 

issues 

 

To improve 

sustainable 

water 

resources 

management 

under 

changing 

climate  

• Institutional capacity needs 

assessment for climate change 

adaptation in water basins 

undertaken 

• Institutional capacity needs 

assessment reports 

Effective 

implementation of 

adaptation options 

for water resource 

management 

• Vulnerability of 

water users to 

climate change 

impacts on water 

resources 

management 

• Resources to support awareness 

creation on climate change 

adaptation options for WUAs 

mobilised 

• Budget allocation for 

awareness campaign on 

climate change adaptation 

options to WUAs 

availability of 

adequate water 

and reduced water 

related conflicts  

• Water supply rate 

(such as volume 

per person per day 

and volume per 

area irrigated/day) 

versus demand 

 

• Number of water 

use conflicts 

reported to basin 

water office 

• Funding to WUAs for catchment 

management and conservation 

established 

• WUAs annual budgets and 

expenditure reports for 

catchment management and 

conservation 

• National coordination, 

monitoring and evaluation 

systems strengthened 

• Existence of national 

coordination, monitoring and 

evaluation system 

• Capacity of BWBs to coordinate 

climate change adaptation 

activities built 

• Basin coordination plan of 

climate change adaptation 

activities 

Mainstream 

gender and 

vulnerable 

groups into 

climate 

change 

adaptation 

for water 

resources 

management 

To improve 

gender 

responsivene

ss of climate 

change 

adaption 

options 

• Gender based vulnerability 

assessment to climate change 

impact on water resources 

conducted 

• Gender based vulnerability 

assessment report 

• Effective gender 

based 

adaptation 

measures to 

climate change 

impacts for 

water resources 

management 

Proportion of 

population vulnerable 

to impacts of climate 

change on water 

resources according to 

gender 
• Gender based violence related to 

climate change impacts on water 

resources identified and baseline 

study conducted 

• Baseline report on gender 

based violence related to 

climate change impacts on 

water resources 

• Gender roles in climate change 

adaptation for water resources 

management identified 

• Existence of report on gender 

roles in water resources 

management under changing 

climate  
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Adaptation 

measure/res

ponse 

Strategic 

objectives 

Output Output indicators Outcome Outcome indicators 

Water 

resources 

monitoring, 

recording 

and control 

To improve 

management 

of surface 

and 

groundwater 

resources 

 

Improve 

water 

resources 

data 

availability 

and use in 

planning of 

water 

resource 

development 

• Inventory of hydrometric stations 

in water basins conducted 

• Existence of inventory reports 

of hydrometric stations in 

water basins 

• Adequate water 

resource 

information 

base to support 

adaption 

options to 

climate change 

impacts 

• Number of 

adaptation options 

developed on the 

basis of water 

resource 

information base 

• Existing hydrometric stations 

repaired and upgraded 

• Number of repaired and 

upgraded hydrometric stations 

• New river and groundwater 

monitoring stations developed 

• Number of new monitoring 

stations for surface and 

groundwater  

• Adequate human resource for 

monitoring of water resources in 

water basins provided 

• Number of staff members 

(hydrologists, environmental 

engineers, technicians and 

gauge readers, etc.) recruited 

• Manual for water resource 

monitoring and recording 

developed 

• Existence of manual for water 

resource monitoring and 

recording at basin water offices 

• Training on recording and 

monitoring for water resources 

conducted 

• Number of water technicians 

and gauge readers trained 

• Water resource database and 

interface for repository of water 

resource records developed 

• Existence of database and 

interface at basin water offices 

and Ministry of Water 
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7.5. Coordination with other strategies 
 

Successful implementation of the proposed water resources management strategic 

interventions and action plan for climate change adaptation will be ensured if consideration 

and coordination with other adaptation activities proposed in existing national strategies and 

plans will be strictly and effectively done. These plans/ strategy include; The National Climate 

Change Adaptation Strategy, IWRMDP, National Strategy for REDD+, ASDP II, National Five Year 

Development plan, and MKUKUTA II 

 

Among others, this strategy has proposed protection and conservation of water catchments, 

which entail proper forests management as articulated in National Strategy for REDD+. 

Therefore, during implementation of the strategy, the two sectors (Ministry of Water and 

Ministry of Natural Resources and Tourism) need to communicate and share information 

especially on the implementation of Community Based Forest Management (CBFM) programme 

for the purposes of avoiding conflicts and duplication of efforts. Since most of the water 

sources are located within forest areas, therefore, proper forest management will also ensure 

that water sources are protected. 

 

Tanzania has prepared Agricultural Sector Development Programme (ASDP) which has been 

prepared jointly by five Agricultural Sector Lead Ministries (ASLMs)
1
. Development of adequate 

water supply systems to meet the demands of growing population under changing climate, and 

Increase efficiency of water use have been proposed as climate change adaptation strategies in 

water resources. These same strategies have been proposed under some sub components in 

the implementation of ASDP. Moreover, MKUKUTA II (NSGRP II) is oriented more towards 

growth and enhancement of productivity, with greater alignment of the interventions towards 

wealth creation as a way out of poverty thus implying that the same climate change adaptation 

strategies specified herein are echoed in MKUKUTA II. Therefore, MoW has to implement the 

strategy jointly with other relevant sectoral ministries without ignoring existing strategies and 

plans on the same or related aspects. 

 

The Tanzania Five Year Development Plan (FYDP) 2011/2012 - 2015/16 of the year 2011 is 

meant to implement Vision 2025 in the view of the paradigm and chart out the growth path 

which is dynamically consistent with the realization of the status of a semi industrialized 

country, which is capable of withstanding competition in the domestic, regional and global 

markets while unleashing hope to its citizenry
2
. Among other things, the FYDP intervention 

under Environment and Climate Change has proposed the formulation of coherent National 

Climate Change Strategy and strengthening of enforcement mechanisms for environmental 

management in development initiatives as its goals. Therefore, the proposed Strategic 

Interventions and Action plan in principle constitutes a subset of FYDP as well as IWRMDP by 

                                                           
1 The ASLMs include five ministries: the Ministry of Agriculture, Food and Cooperatives (MAFC); Ministry of Livestock 

Development (MLD); Ministry of Industry, Trade and Marketing (MITM); Ministry of Water (MW); as well as the Prime 

Minister’s Office – Regional Administration and Local Government (PMO-RALG). 
2 The Tanzania Five Year Development Plan 2011/2012-2015/2016, Unleashing Tanzania’s Latent Growth Potentials, June 2011 
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incorporating climate change adaptation measures for water resources and hence its 

implementation needs to be integrated with implementation of FYDP and IWRMDPs in all 

basins. 
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Annexes 

Annex 01: Questionnaire and Checklists for stakeholders consultation 
 

Annex 01-A: Questionnaire on the impacts of climate change on water resources and adaptation 

strategies  

 

 

INTRODUCTION 

Climate change is one of the major threats to Tanzania’s economic development because a large 

proportion of GDP is associated with climate sensitive activities, particularly agriculture. However, most 

of key sectors that play major role in economic development of the country are adversely impacted by 

climate change and variability. Water is one of these key sectors where climate change has a potential 

to affect water availability (and potentially water quality) and exacerbating the pattern of extreme 

events. 

 

Lack of accessibility to good quality water for inhabitants and environmental pollution are critical 

environmental problems, requiring urgent intervention. The impacts of poverty and climate change are 

likely to further aggravate these problems, thus increasing the vulnerability of both urban and rural 

communities, as well as that of natural resources and the environment providing livelihood to the 

people. The degradation caused by climate change on water sector may have devastating results to 

people’s livelihood and their very existence if there are no interventions undertaken.  

 

A recent study by Global Climate Adaptation Partnership and partners on economic impacts of climate 

change in the country concluded that Tanzania is not adequately adapted to the current climate and it 

has large existing adaptation deficit which requires urgent action3. One of the recommendations of the 

study was that Tanzania should build its national climate change strategy towards climate resilient and 

sustainable/low carbon growth. As response to this recommendation, a National Climate Change 

Strategy and Action Plan have been prepared in February 2012 under the coordination of the 

Department of Climate Change in the Vice President’s Office. Further to that, the Ministry of Water has 

planned to prepare Climate Adaptation Strategic Intervention Plan for Water Resources Management 

within the framework of the National Climate Strategy. The Strategic Intervention plan is expected to 

streamline all climate change activities in water sector and provide a basis for coordination of the 

activities at basin level. 

 

This questionnaire has been prepared to aid stakeholders’ consultation and collection of information to 

facilitate preparation of the climate adaptation strategic intervention plan for water resources 

management  

The aims of this questionnaire are: 

• To collect information on the degree of awareness concerning the issue of climate change impacts 

on water resources in Tanzania; 

• To assess the vulnerability to climate change in water basins; 

                                                           
3
 Watkiss, P. Downing, T., Dyszynski, J., Pye, S. et al (2011). The Economics of Climate Change in the United Republic of 

Tanzania. Report to Development Partners Group and the UK Department for International Development. Published January 

2011. Available at: http://economics-of-cc-in-tanzania.org/ 
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• To compile potential adaptation measures for preparation of adaptation strategies for water 

resources management.  

 

Why should you answer the questionnaire? 

By answering this questionnaire, you will: 

• Ensure that the particular concerns of your institution/water sector are adequately considered in 

the preparation for the Strategic Intervention plan; 

• Contribute to a comprehensive appraisal of potential climate change impacts and water 

management adaptation strategies in Tanzania. 

 

 

Information of the contact person for this questionnaire: 

Name: 

Institution: 

Department: 

Address: 

 

Telephone: 

E-mail: 

Website: 

 

PART A: Assessment of future impacts 

1. How sensitive are water resources in your basin/region/municipality/district to climate change? 

Please give a judgement for different locations as relevant in your area and indicate (x) as 

appropriate.  

 Very sensitive Sensitive Slightly sensitive Not sensitive 

Coastal zones     

Mountainous areas     

Urban areas     

Lowland areas     

Agricultural areas     

Industrial areas     

Wetland areas     

Other economically 

critical areas (please 

specify) 

    

 

This answer is based on  Expert knowledge  A research study (please make 

reference) 

 Other 

 

2. Which changes in water resources do you think will take place in your 

basin/region/municipality/district/scheme (tick which appropriate to you) as a consequence of 

climate change within the next 40 years? Please give an adhoc estimate on the basis of your 

current knowledge. If necessary, please use the last column to indicate in which 
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basin/region/municipality/district/scheme and during what seasons these changes will be most 

pronounced.  

 Change river basin/regions/………. /seasons 

Increase in precipitation (rain) of  __%  

Decrease in precipitation (rain) of __%  

Increase in runoff of __%  

Decrease in runoff of  __%  

Increase in groundwater recharge of __%  

Decrease of groundwater recharge of  __%  

Increase in flood frequency of  __%  

Decrease in flood frequency of  __%  

Increase in drought frequency of  __%  

Decrease in drought frequency of  __%  

Sea level rise of __cm  

Sea level decline of __cm  

Others, please specify:   

 

3. In the following table, please give an assessment of the effects that possible changes in different 

components of water resources caused by climate change will have on your area. Please 

indicate (x) as appropriate. In case the anticipated impacts will vary regionally, please indicate 

specific areas in basin/region/municipality/district/scheme (tick which appropriate to you) in the 

space provided on the right-hand side. 

 

 Very 

negative 

Negative No effect or 

not relevant 

Positive Very 

positive 

Areas particularly 

affected in your 

basin/region/muni

cipality/district/ 

Increased precipitation       

Decreased 

precipitation 

      

Increased variability in 

precipitation 

      

Decreased runoff       

Increased runoff       

Increased variability in 

runoff 

      

Decreased 

groundwater recharge 

      

Increased groundwater 

recharge 

      

Declining surface water 

quality 

      

Declining groundwater 

quality 

      

Increased risk of floods       

Increased risk of 

droughts 
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 Very 

negative 

Negative No effect or 

not relevant 

Positive Very 

positive 

Areas particularly 

affected in your 

basin/region/muni

cipality/district/ 

Sea level rise       

Others, please specify       

 

This answer is based on  Expert knowledge  A research study (please 

make reference) 

 

 

  Long term water resource 

monitoring records 

 Other  

 

4. Please provide an estimate of the impact the changes in climate and water components would 

have on different sectors in your basin/region/municipality/district/catchment (tick which 

appropriate to you). Please fill in numbers from –2 to +2 where appropriate (-2 = strong negative 

effect; -1 = negative effect, 0 = no effect or no relevance; +1 = positive effect, +2 = strong 

positive effect). Please leave spaces blank where information is not available.  

 Water 

supply
4
 

Waste-

water  

mana-

gement
5
  

Flood 

mana-

gement 

Agri-

culture
6
 

Energy/

indu-

stry
7
 

Tou-

rism
8
 

Navi-

gation 

Other 

trans-

port
9
 

Cons-

tru-

ction 

spatial 

plan-

ning
10

 

Fish-

ery
11

  

Fores-

try
12

 

Increased 

precipitation, 

higher runoff, 

increased 

frequency and 

intensity of 

floods 

           

Decreased 

precipitation, 

lower river 

flows, 

decreased 

groundwater 

recharge, 

higher risk of 

droughts 

           

                                                           
4  E.g. reduced water availability/water shortages for consumers. 
5  E.g. pressure on drainage and sewerage systems, flooding of wastewater treatment sites. 
6  E.g. production losses, increased irrigation need. 
7  E.g. decrease of hydropower potential, shortage of water for cooling, flood damage to infrastructure. 
8  E.g. decline in tourist numbers due to increased precipitation, heat waves or water shortages. 
9  E.g. infrastructure damage. 
10  E.g. damage to real estate and infrastructure, loss of land. 
11  E.g. decline in fish population or reduction in species diversity. 
12  E.g. damage or loss due to drought, increased fire risk or water logging. 
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 Water 

supply
4
 

Waste-

water  

mana-

gement
5
  

Flood 

mana-

gement 

Agri-

culture
6
 

Energy/

indu-

stry
7
 

Tou-

rism
8
 

Navi-

gation 

Other 

trans-

port
9
 

Cons-

tru-

ction 

spatial 

plan-

ning
10

 

Fish-

ery
11

  

Fores-

try
12

 

Increased 

variability in 

precipitation 

and river flow 

           

Impaired 

surface and 

groundwater 

quality 

           

Sea level rise            

Others, please 

specify 

           

 

5. What impacts might changes in water resources have on other (non-economic) sectors (e.g. 

biodiversity/conservation, human health) in your area (basin, region, municipality, district, 

catchment)?  

 

 

 

6. Please briefly describe the potential impacts of climate change-driven changes in water resources 

on society (e.g. economic loss, decreasing economic viability of an activity, conflicts between water 

users, damage to property/infrastructure, health damage and loss of lives, etc.) 

 

 

 

7. Please indicate (x) the level of vulnerability to potential impacts of climate change on water 

resources of different socio-economic groups by gender. Give the reasons for the indicated level of 

vulnerability. 

Socio-economic 

group 

Gender Less 

Vulnerable 

Vulnerable Most 

Vulnerable 

REASON 

Elderly-Rural Male     

 Female     

Elderly-Urban Male     

 Female     

Children-Rural Male     

 Female     

Children-Urban Male     

 Female     

Low income-

Rural 

Male     

 Female     

Low income- Male     
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Urban 

 Female     

 

 

Part B: Adaptation measures  

 

8. The following table lists a number of potential adaptation measures. Please indicate (x) which of 

these are planned or have been implemented in your area as a response to climate change 

concerns, and which of these you deem necessary and/or effective in addressing climate change-

related problems. Please add additional measures if necessary.  

Adaptation measure Implemented Planned Effective/-

necessary 

(but not 

planned yet) 

Not relevant/ 

necessary 

Flood protection     

Technical flood protection (e.g. raise 

dykes, enlarge reservoirs, upgrade 

drainage systems.) 

    

Natural retention of flood water (e.g. 

floodplain restoration, change of land 

use) 

    

Restriction of settlement/building 

development in risk areas 

    

Standards for building development 

(e.g. permeable surfaces, greening 

roofs) 

    

Improving forecasting and information     

Improving insurance schemes against 

flood damage 

    

Others, please specify: 

 

    

Drought/low flow protection     

Technical measures to increase supply 

(e.g. reservoir volumes, water transfers, 

desalinization) 

    

Increasing efficiency of water use (e.g. 

leakage reduction, use of grey water, 

more efficient irrigation) 

    

Economic instruments (e.g. water 

pricing) 

    

Restriction of water uses     

Landscape planning measures to 

improve water balance (e.g. change of 

land use, reforestation, reduced sealing 

of areas) 
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Adaptation measure Implemented Planned Effective/-

necessary 

(but not 

planned yet) 

Not relevant/ 

necessary 

Improving forecasting, monitoring, 

information 

    

Improving insurance schemes against 

drought damage 

    

Others, please specify: 

 

    

Coastal zones     

Reinforce or heighten existing coastal 

protection infrastructure  

    

Retreat strategies, e.g. managed 

realignment of dams 

    

Others, please specify:  

 

    

General adaptation measures     

Policy – including new/revised 

legislation, bills, Acts of Parliament, etc. 

    

Economic incentives and financial 

mechanisms 

    

Awareness-raising or information 

campaigns 

    

Others, please specify:      

 

Part C: Adaptation initiative/action 

Does any action or measure exist in your area with regard to adaptation of water management to 

climate change impacts? If yes, please add the following more detailed information, for each of these 

actions or measures.  

 

9. Summary description (what is the adaptation action/initiative?) 

Objective of the 

measure 
Brief description of adaptation initiative 

 

Relevant water 

subsector 

 Demand management (e.g., regulation, metering, education) 

 Supply management (e.g., irrigation, leakage, new capacity) 

 
River flood risk management (e.g. planning, infrastructure, early 

warning) 

 Water quality (e.g. regulation, abstraction quotas) 
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Hydrological cycle management (e.g., hydropower, dams, inland 

shipping) 

 Other (e.g. fisheries, recreation, conservation) 

Administrative and 

management scale 
Trans-boundary, national, basin, catchment, municipal, district or villages 

  

Geographical location Where is the adaptation initiative taking place? 

  

 

10. Adapting institution (s) (who is involved?)  

Institution Name of organization/government department, etc. 

 

Ownership Public, private or non-governmental organization (NGO) 

 

Key stakeholders Public/private sector organizations, communities, individuals 

 

 

11. Adaptation process (how does adaptation take place?) 

Type of adaptation 

 

(i) Building adaptive capacity (e.g. research, mapping and modelling 

impacts and vulnerability, risk assessments, planning/strategy 

development, developing and participating in networks, awareness-

raising, training) 

 
(ii) Policy – including new/revised legislation, bills, Acts of Parliament, 

etc. 

 
(iii) Operational – physical or managerial implementation of adaptation 

measure(s) 

 

Purpose 
Is climate change adaptation the main objective (i.e. intentional) or an 

unplanned side-effect of a different initiative? 

 

Triggers and drivers  
What stimulated the adaptation initiative? (E.g., weather event, 

policy/legislation, research results, risk assessment, cost-benefit analysis) 



67 
Water resources management strategic interventions and action plan for Climate change adaptation  

 

Decision-making process 

Who makes the decision to adapt?  Who decides how to adapt? What, if any, 

criteria are used to evaluate and prioritize adaptation options? What roles do 

stakeholders play?  

 

Key information sources What are the key information sources for informing decision-making? 

 

Funding sources 
What financing mechanism is used? Who is paying for the initiative – are 

those who benefit from measures involved in the financing (e.g. charges)? 

 

Obstacles  Which obstacles were met during the planning or implementation process? 

 

 

12. Evaluation of Adaptation (References/background information for each of the adaptation 

measures in part C) 

Cost and costing method 
Estimated cost of planning and implementing the initiative. 

If appropriate, which costing method is used to estimate the cost? 

 

Major outputs 
Technical reports, website, new network, policy briefing/guidance, new 

infrastructure, etc. 

 

Criteria for evaluation What, if any, are the criteria for measuring the success of adaptation? 

 

Outcome of the 

evaluation 

Has the adaptation been a success, partial success, failure, or is it too early to 

say? 
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PART D: Further information 

 

13. To what extent are the components of available water resources and its quality known (x) in 

your area of operation? 

Water resource 

components 

Least known Somehow known Adequately known 

Surface water    

Groundwater    

Surface water quality    

Groundwater quality    

Give a brief explanation on the challenges relating to quantitative knowledge of water resources in your 

area 

 

 

14. The following table provides a decision framework on climate variability and climate change. 

Please indicate the type of climate information you use or would like to use for which type of 

decisions.  

 

 

Type of decision 

Climate Weather 

Long term (10–50 years) Medium term (6–9 months) Short term (0–10 days) 

Decadal changes Seasonal Forecasts Real time 

Strategy/policy 

 

   

Planning 

 

   

Operational 

 

   

 

 

 

15. Please indicate in the table below what your opinion is on the availability of information and 

tools for different climate related aspects as indicated above, if you would need guidance on 

these aspects, and if you are interested to assist in developing such tools? 

Tools Availability of 

information or tools 

Need for guidance 

(tools development) 

Interested in helping to 

develop the tools 

Climate information 

 

   

Vulnerability 

assessments  
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Adaptation process 

 

   

Development/climate-

proofing 

 

   

 

16. With respect to which impacts or adaptation measures do you think further research is needed?  

 

 

 

17. Please provide further information you consider relevant in the context of this survey, or 

indicate additional persons that you think should be contacted in your area/ office. 

 

 

 

Thank you for your cooperation! 



70 
Water resources management strategic interventions and action plan for Climate change adaptation  

Annex -01 B: Checklist for consultation with stakeholders (Senior Government Officials, Donors & 

Development partners, International/Local NGOs, Independent climate change experts, 

Civil Society Organizations) 

 

 

Identification information 

Name: 

Position: 

Institution 

Department/Section/Directorate: 

Telephone: 

Email: 

 

 

1. Are there any water related programmes/projects which are supported or implemented by your 

institution during the past 10 years? 

 

2. What are the programmes/projects? 

 

3. What is the coverage of the programs/projects? (Geographical size, names of location, population 

covered) 

 

4. What is the estimated value of programmes/projects? 

 

5. What is the source of funding for the programmes/projects?  

 

6. What is the implementation period of the programmes/projects? 

 

7. Who are the collaborating partners/stakeholders in the implementation and what are their roles? 

 

8. Is climate change and adaptation mainstreamed in your plans/programmes/projects? 

 

9. Have you mainstreamed issues relevant to gender in your plans/programmes/projects in the 

context of climate change? 

 

 

10. What adaptation measures/options that that the programmes/projects have 

implemented/planned? 
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Tick if appropriate Adaptation measure 

 

Flood protection 

 Technical flood protection (e.g. raises dykes, enlarge reservoirs, upgrade drainage 

systems.) 

 Natural retention of flood water (e.g. floodplain restoration, change of land use) 

 Restriction of settlement/building development in risk areas 

 Standards for building development (e.g. permeable surfaces, greening roofs) 

 Improving forecasting and information 

 Improving insurance schemes against flood damage 

 Others, please specify: 

 

 Drought/low flow protection 

 Technical measures to increase supply (e.g. reservoir volumes, water transfers, 

desalinization) 

 Increasing efficiency of water use (e.g. leakage reduction, use of grey water, more 

efficient irrigation) 

 Economic instruments (e.g. water pricing) 

 Restriction of water uses 

 Landscape planning measures to improve water balance (e.g. change of land use, 

reforestation, reduced sealing of areas) 

 Improving forecasting, monitoring, information 

 Improving insurance schemes against drought damage 

 Others, please specify: 

 

 Coastal zones 

 Reinforce or heighten existing coastal protection infrastructure  

 Retreat strategies, e.g. managed realignment of dams 

 Others, please specify:  

 

 General adaptation measures 

 Policy – including new/revised legislation, bills, Acts of Parliament, etc. 

 Economic incentives and financial mechanisms 

 Awareness-raising or information campaigns 

 Others, please specify:  

 

 

11. What stimulated the adaptation initiative? (e.g., weather event, policy/legislation, research results, 

risk assessment, cost-benefit analysis) 

 

12. Are there any changes in adaptive capacity of systems, assets or communities resulting from the 

implemented adaptation measures?  

 

13. Which obstacles were met during the planning or implementation process? 
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14. Estimated cost of planning and implementing the initiative (If appropriate, which costing method is 

used to estimate the cost)? 

 

15. What was the main output/planned output of the adaptation measures (Technical reports, 

website, new network, policy briefing/guidance, new infrastructure, etc) 

 

16. What climate adaptation strategies do you suggest for water resources at different levels? 

Levels Strategies 

Local Government  

Water user/associations  

Municipal/Region  

Basin  

National  

 

 

17. What are the reasons for your suggestions? 

Levels Reasons 

Water user/associations  

Municipal/Region  

Basin  

National  
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Annex-01 C: Checklist for consultation with specific stakeholders (Water users 

Associations/Irrigators/Livestock Associations/Cooperatives) 

 

Identification information 

Name of WUA: 

Name of communities/villages that form the WUAs 

 

Groups Represented in WUA (e.g. irrigators, livestock users, domestic water users etc.) 

 

 

District/Region 

Representative respondents and their Positions in the WUAs: 

Name of Representative Gender Position Telephone 

    

    

    

    

    

Members of WUAs:                        Total………./Male………    Female………………..  

Registration Status of WUA 

Name and type of water source (e.g., Mkulumuzi River, Mabogini Borehole etc) 

 

Total irrigated area (ha) managed by WUAs 

Main types of irrigated crops 

 

 

 

1. Is there any variability in availability of water from the water sources that you depend for 

irrigation/livestock watering/domestic use? 

2. What types of trends of variability have you experienced? 

Tick 

appropriately 

Type of variability 

 Lower river flows 

 Higher river flows 

 Disappearance of water sources 

 Increasing water quality 

 Declining water quality 
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3. When did you started to experience such variability (Tick appropriate answer)? 

a. More than 10 years a go 

b. Within the past 10 years 

c. Less than 5 years a go 

d. Other period (please specify) 

4. What are the causes for the above experienced variability  

Climate change  

Increased human activities/ demand  

Any other (Specify)  

 

5. Do you think climate change has impact to water resources and your agriculture activities? 

 

Yes                          No 

 

6. If yes in question 5 above, please list  the impacts 

7. Who is mostly affected by climate change in your communities and why? 

Group Gender Reason 

Elderly M  

 F  

Children M  

 F  

Middle age M  

 F  

 

8. Which short term strategies do you use to cope with the impacts of climate change? 

 

9. Which long-term strategies do you use to cope with the impacts of climate change? 

 

10. If nothing is done to reverse the current situation what will happen in the next 30 or 50 years? 

 

11. What climate change adaptation measures/ options would you propose to be implemented? 

 

 

12. What are the reasons for your suggestions? 

 

13. Who do you think has a major role to implement adaptation measures? 

a) Central government, 

b) Local government, 

c) International agencies, 

d) Local residents,  

e) Others (specify) 
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Annex 02: List of consulted Stakeholders 
 

SN 
FULL NAME DESIGNATION/POSTION ORGANIZATION CELL PHONE EMAIL 

1 A. L. Shitindi Ag. Managing Director LUWASA 0753691551 luwasa2005@yahoo.com 

2 Abdalla Shah Country Director IUCN   Abdalla.SHAH@iucn.org  

3 Abdallah M. Mshana Env. Engineer Wami/Ruvu Basin 0754 906 390 mabdallah16@yahoo.com 

4 Adventina Kato Economist MCDGC 0769 037 544 adventina.kato@yahoo.com 

5 Agnes Ng'oga CDO - Trainee Ministry of Water 0657 246 822 agnesngoga@yahoo.com 

6 Amadeo R. Nkumbi Sub Office basin officer 

Ruvuma and Southern 

Coast Basin- Sub Office 

Lindi 

0784645111 
amadeomkumbi@yahoo.co

m 

7 Andrew F. Mahende Economist Ministry of Water 0713 730 122 
andrewfredrick83@gmail.co

m 

8 Anosisye A. Mwasege Director TUWASA 
0764073788/07831

53064 

anosisye.mwasege@yahoo.c

om 

9 Apaukundi Mrema Senior Technician Ministry of Water 0715 762 024 apaukundim@yahoo.co.uk 

10 Arafa Maggidi Env. Engineer Pangani Basin 0784 503 209 arafa_maggidi@yahoo.com 

11 Bakari Hussein Makalo Chairperson Zigi/Mkulumuzi - Moshi 0715 267 373  

12 Baltazary Rwelengera   Ministry of Health 0652439191   

13 Bertha Mlonda Principal Planning MLHHSD 0754 491 762 bmloda@yahoo.com 

14 Biragu Joseph SEHO MSHSW 0653 112 844 birago76@yahoo.co.uk 

15 Callistus Mponzi Economist Ministry of Water 0754 349 248   

16 Christine A. Mudogo Ag. Managing Director MORUWASA 0754006496 sobya06@yahoo.com 

17 Cletus Shengena Principal Economist VPO - POE 0754 091732 kshengena@hotmail.com 

18 Conrad Ndomba 
Principal Livestock 

Officer 
MLDF 0755 000 622 conradndomba@yahoo.com 
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SN 
FULL NAME DESIGNATION/POSTION ORGANIZATION CELL PHONE EMAIL 

19 David Manyama Hydrogelologist Ministry of Water 0782 415 254 manyamadavid@yahoo.com 

20 Diana Kimbute Hydrologist Ministry of Water 0786 752 925 dkimbute@gmail.com 

21 Doris Mchwampaka Env. Officer MEM - EMU 0714 692 318 dorryatudis@yahoo.com 

22 Dr. Ladislausy Chang'a Principal Meteorologist TMA 0784 597 066 changa60@hotmail.com 

23 Elice Engelbert Env. Engineer 
Ruvuma & Southern 

Coast Region Basin 
0766 532 937 tuzoengel@gmail.com 

24 Eng. Abdallah Matauna Managing Director MTUWASA 0715566035 mtuwasa@gmail.com 

25 Eng. Arafa Maggidi Environmental Engineer 
Pangani Water basin 

Office- HQ Kilimanjaro 
0784503209 arafa_maggidi@yahoo.com 

26 Eng. Fabian R. Maganga Technical Manager AUWASA 0713568317 fmagganga@yahoo.co.uk 

27 Eng. Isaack W. Nyakonji Managing Director SUWASA 0754497449 isaacknyakonji@yahoo.com 

28 Eng. Jane John Environmental Engineer 
Lake Victoria Water 

basin Office 
0713771930 jane.mrosso@gmail.com 

29 Eng. Juma Kijarara Civil Engineer UJENZI 0754 880 632 juseki13@yahoo.co.uk 

30 Eng. Marijani Shabani AL (Asst. Lecturer) ARU 0767 359 044 marijaniicl@yahoo.com 

31 Eng. Martin Maurus Technical Manager IRUWASA 767610599 mmndelua@gmail.com 

32 Eng. Mbike F. Jones Technical Manager KUWASA 0754433196 mblimo2000@yahoo.com 

33 Eng. Michael H. Magesa 
PT (Maritime Safety and 

Environment) 
Ministry of Transport 0755 203 567 mcmagesa@yahoo.com 

34 Eng. Robert P. Lupoja Ag. Technical Manager MWAUWASA 0754470880 rlupoja@yahoo.co.uk 

35 Eng. Simlizy Kissina Env. Engineer Ministry of Water 
0716 240 888        

0755 874 943 
kissinae90@yahoo.com 

36 Eng. Vitalis Mnyanga 
Director of Research and 

Consultancy 

Water Development and 

Mngmnt Institute 
0754 285 208   

37 
Eng. Wilson A. 

Kalumuna 
Zonal Irrigation Enginner 

Zonal Irrigation Office- 

Mwanza/ MAFC 
0754652761 wkalumuna@yahoo.co.uk 

38 Esnati Nsalanje Treasurer MKOJI APEX 0762701245   
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SN 
FULL NAME DESIGNATION/POSTION ORGANIZATION CELL PHONE EMAIL 

39 Falk Negrezus Technical Advisor GIZ 0755 195 543 falk.negrezus@giz.de 

40 Gabriel R Kassenga Consultant  Dar es Salaam 0713 599 181 
kassengagr@gmail.com                      

kassengagr@yahoo.com 

41 Gilbert Kayange 
Finance and 

Administration Manager 
IRUWASA 

0756362072/07153

62072 
gilbertkayange@yahoo.com 

42 Gilbert Mkindi 
Disaster Management 

Co- 
PMO DMO 0713 242 411 gmkindi@yahoo.co.uk 

43 Given Haonga Katibu MAMREMA 
0762681781/75223

4186 
  

44 Grace Maina Technician DAWASA 0766 441 682 
mushenyeragrace@yahoo.c

om 

45 Halima Faraji 
Community 

Development Officer 
Ministry of Water 0717 700 406 halimaf2008@yahoo.com 

46 Hamis Masikini Member Wami River WUA 0653794217   

47 Hamis Omari Mbure Secretary MAMREMA 0756683150   

48 Innocent P. Lyamuya Env. Engineer Lake Nyasa Basin 0752 217 215 pinnocent71@yahoo.com 

49 Jane John Env. Engineer Lake Victoria Basin 0713 771 930 jane.mrosso@gmail.com 

50 Jane Kabogo 
Community 

Development Officer 
Ministry of Water 0713 878 686 kabogoj@yahoo.com 

51 Japhet Mwalusanya Member MKOJI APEX 0766228281   

52 Joel B. Lao Sub Office basin officer 
Pangani Water basin 

Office- Sub Office Arusha 
0784482435 speciallao@yahoo.com 

53 John Mapunda   

Ministry of Community 

Development, Gender & 

Children 

    

54 Jonas Gervas Env. Engineer Ardhi University 0763 891 776 byesigwohi@yahoo.com 
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SN 
FULL NAME DESIGNATION/POSTION ORGANIZATION CELL PHONE EMAIL 

55 Julius M. Ishabakaki Ag. Basin Officer 
Lake Tanganyika Basin 

Water Board 
0755270540   

56 Julius Mwanibingo Chairman MKOJI APEX 0755747490   

57 Kamil Aron Nkya Zonal Irrigation Engineer 
Zonal Irrigation Office- 

Kilimanjaro/ MAFC 
0754496805 kamilnkya@yahoo.com 

58 Karim F. Lichela Hydrologist Ministry of Water 0658 536 164 
furahakarim2002@yahoo.co

m 

59 Kubilu B. Masunga Engineer  Mtwara UWSSA 0787 059 018   

60 Makarius Mdemu Lecturer ARU 0765 466 058 mak_mdemu@yahoo.co.uk 

61 Mark R. Mujwahuzi Professor IRA University of DSM 0754 260 893 mujwahuzi@ira.udsm.ac.tz 

62 Martha Charles Member MKOJI APEX 0755776842   

63 Mary Majule Environment Section 

Ministry of Agriculture , 

Food Security and 

Cooperatives 

0754626533 majulemary@yahoo.com 

64 Mathias Selemani Member MAMREMA 0757718775   

65 
Mekrina W. 

Ntamahungilo 
Chairperson 

River Mkuti WUA- 

Kigoma 
0686325151   

66 Michael Peter Mauki Chairman 
UKAKIWE- WUA 

Pangani- Kilimanjaro 
0784769333   

67 Modest Zacharia Environmental Officer Ministry of Water 0754 887 549 mballamodest@yahoo.com 

68 Mr. Anthony Masawe  CEO DAWASA 655805356   

69 Ms. T. Masoy Environment Section 

Ministry of Agriculture , 

Food Security and 

Cooperatives 

0716126144 tmassoi@yahoo.com 

70 Msaru L. Msengi Basin Officer 
Ruvuma and Southern 

Coast Basin- HQ Mtwara 
023-2333652 ruvumabasin@gmail.com 

71 Mwajabu Bura Env. Engineer Ministry of Water 0713 238 462 ukimaulid@yahoo.co.uk 
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SN 
FULL NAME DESIGNATION/POSTION ORGANIZATION CELL PHONE EMAIL 

72 Mwakibuga M. Amenye Principal Economist MLFD 0685 382 069 
amenye.mwakibuga@gmail.

com 

73 Naomi N. Lupimo ADWR Ministry of Water 0713 222 022 naomilupimo@yahoo.com 

74 Ndimbumi Joram SEMO NEMC 0713 402 332   

75 Neema R. Khamis Hydrologist Ministry of Water 0713 396 078   

76 Nssoko Edwin Principal Forest Officer MNRT 0757 251 760 nssokov@yahoo.com 

77 Nuru A. Mwakatundu Chairperson 
MAMREMA WUA 

MAKETE/MBARAL 
0754 085 493  

78 Olairivan L. Mollel Chairman 
KIKULETWA- WUA 

Pangani- Arusha 
0784767659   

79 Omary Makolo Member MKOJI APEX 0752161451   

80 Pamella Temu Hydrologist Ministry of Water 0789 913 014 vanpatt2002@yahoo.co.uk 

81 Praxeda P. Kalugendo Basin Officer 
Wami- Ruvu Basin Water 

Board 
0784864144 mamalinda@gmail.com 

82 Ramadhani Nyambukah Environmentalist Tanga UWASA 0717 463 315 nyambukah@yahoo.com 

83 Ramadhani Saidi Secretary Wami River WUA 0712976506   

84 Sanford Kway Co.Ordinator Env & NR PMO RALG 0754 290 074 skway2006@yahoo.co.uk 

85 Segule Segule Hydrogelologist Ministry of Water 0713 232 993 segulesegule@yahoo.com 

86 Seni Sonda Env. Engineer Lake Rukwa Basin 0713 559 586 senisonda@yahoo.com 

87 Shakwaanande Natai 
Director-Environment 

Section 

Ministry of Agriculture , 

Food Security and 

Cooperatives 

0754893346 shakwaa@yahoo.co.uk 

88 Stella Juma Office Attendant Ministry of Water 0658 206 465   

89 Stephano Mbaruku Env. Engineer Lake Tanganyika Basin 0717 066 062 stevedtz@yahoo.com 

90 Tito J. Kitomari Secretary 
KIKULETWA- WUA 

Pangani- Arusha 
0754699047   
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SN 
FULL NAME DESIGNATION/POSTION ORGANIZATION CELL PHONE EMAIL 

91 Tumaini Mwamyalla 
Community 

Development Officer 
Ministry of Water 0754 287 683   

92 Tumainiel Macha Economist Ministry of Water 0714 515 993 tumainieljr@gmail.com 

93 Twaha Twaibu Principal Wildlife Officer MNRT 0784 830 884 twaibu@yahoo.com 

94 Winfrida Kyense CDO - Trainee Ministry of Water 0766 978 486 winkyense@yahoo.com 

95 Winnifrida Mrema Senior Env. Officer MEM 0716 177 145 howinnie66@yahoo.com 

96 Xumay Bura Env. Engineer Internal Drainage Basin 0759 984 345 buraxumay@yahoo.com 

97 Yahaya Nyonya Chairman 
River Mngonya WUA- 

Kigoma 
0762060443   

98 Zulfa Kikoti Personal Secretary Ministry of Water 0716 189 285 zkikoti@yahoo.com 

99 Mr. Leodgar Haule 
 

Iwash (NGO) 715553250 benchami@yahoo.com 

100 Dr. Shija Kazumba Principal  WRDMI  
 

101 David Munkyala 
Environmental 

Engineer 
Rufiji Basin  

davidmunkyala@gmail.co

m 

102 
Mr. Chobaliko 

Rubabwa  
Basin Water Officer 

Lake Tanganyika 

Water Basin 

0713/0767-

600021 

rubabwa52@rocketmail.co

m,  

ltbwateroffice@yahoo.com 

celrubabwa@yahoo.com 

103 Mr. Witgal Nkondola Basin Water Officer 
Lake Nyasa Water 

Basin  
754769622 

nyasabasin@yahoo.com, 

nkndl@yahoo.com 

104 Mr. Florence Mahay Ag. Basin Water Officer 
Lake Rukwa Water 

Basin 
762349871 rukwabasin@yahoo.com, 

105 
Mr. Idrisa Abdallah 

Msuya 
Basin Water Officer Rufiji Water Basin 0754028930 

rufijibasin@hotmail.com 

kiamsuya@yahoo.co.uk 
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Annex 03: Terms of Reference 
 

TERMS OF REFERENCE 

FOR 

 A SHORT TERM CONSULTANCY TO DEVELOP CLIMATE CHANGE ADAPTATION STRATEGY FOR WATER 

RESOURCES MANAGEMENT 

1. BACKGROUND 

As a party to the United Nations Framework Convention on Climate Change (UNFCCC) and the Kyoto 

Protocol, Tanzania is implementing a number of climate change related activities. The Environmental 

Policy (NEP) of 1997 and the National Strategy for Growth and Reduction of Poverty (NSGRP) or 

MKUKUTA puts emphasis on the relationship between economic development and rational 

management of the environment and its natural resources. The National Adaptation Programme of 

Action (NAPA) of 2007 forms the main framework for adaptation in the country. In addition to the 

NAPA, a draft National Climate Change Strategy and Action Plan has been prepared in February 2012 

under the coordination of the Vice President’s Office - Department of Climate Change. 

Climate change and variability is adversely impacting key sectors such as agriculture, energy, water, 

environmental and food security. Lack of accessibility to good quality water for inhabitants and 

environmental pollution are critical environmental problems, requiring urgent intervention. The impacts 

of poverty and climate change are likely to further aggravate these problems, thus increasing the 

vulnerability of both urban and rural communities, as well as that of natural resources and the 

environment providing livelihood to the people. The degradation caused by climate change on water 

sector may have devastating results to people’s livelihood and their very existence if there are no 

interventions undertaken.  

The Ministry of Water being among the five Ministries currently implementing the Environmental 

Management Act - Implementation Support Programme (EMA-ISP) which is coordinated by the Vice 

President’s Office - Department of Environment, has received funds from CIDA through the Vice 

President’s Office Tanzania to prepare a Climate Change Adaptation Strategy for Water Resources 

Management and Action Plan for its implementation by all nine Basin Water Boards.  The strategy is 

necessary to effectively cope with the climate change/variability risks in Tanzania, and is expected to 

streamline all climate change activities in water sector and provide a basis for coordination of the 

activities at basin level. The Ministry of Water intends to prepare the Climate Change Strategy and 

implementation Action Plan by procuring an individual consultant. 

 

2. OBJECTIVES OF THE CONSULTING ASSIGNMENT 

 

The primary objective of the assignment is to prepare the Climate Change Adaptation 

Strategy for Water Resources Management with gender perspective and within the 

framework of the National Climate Change Strategy.  

 

3. SCOPE OF WORK 

In carrying out the assignment the Consultant shall:  

 



82 
Water resources management strategic interventions and action plan for Climate change adaptation  

(i) Conduct literature review on existing climate change response initiatives to 

guide the preparation of the strategy. Documents to review shall include but 

not limited to the following: 

� National Water Policy,2002; National Environmental Policy 1997; Agricultural 

Policy, 1997; National Forest Policy, 1998; National Land Policy, 1995; Energy 

policy, 2003; Irrigation Policy, 2010 

� Water Resources Management Act No. 11 of 2009; Water Supply and 

Sanitation Act No. 12 of 2009; Environmental Management Act, 2004; Land 

Use Planning Act of 1999; Land Acquisition Act of 1967; Grazing Land and 

Animal Feed Resources Act No. 13 0f 2010, Energy and Water Utility Act, 

2009; Mining Act, 2010 

� National Water Sector Development Strategy 2006-2015; 

� National Strategy for Growth and Reduction of Poverty; 

� National policies related to climate change and/or other policies and 

strategies contributing to address the impacts of climate change; 

� Draft National Climate Change Strategy and Action Plan 2012; 

� Climate change related strategies of the donors and development partners 

supporting Tanzania on climate change programmes and projects;  

� Convention and Protocol provisions, including relevant decisions of the 

Conference of the Parties to the UNFCCC and Conference of the Parties 

serving as the Meeting of the Parties to the Kyoto Protocol;  

� Programmes, projects and initiatives contributing to address the impacts of 

climate change; and  

� Implementation modalities of relevant strategies. 

 

(ii) Review projects and studies conducted on climate change and variability 

adaptation/mitigation initiatives in the water sector. 

 

(ii) Identify and interact with key stakeholders including:  

� Interview with the senior government officials, and representatives of the 

local governments and relevant private sector and civil society organizations;  

� Interact with the donor and development partners supporting activities 

related to climate change;  

� Interact and consult with independent experts and relevant stakeholders 

including Basin Water Officers, Water User Associations, Urban Water and 

Sewerage  Authorities, Local Government, Irrigators, Livestock 

Associations/Cooperatives, Large/commercial farmers, Hydropower 
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production utilities such as TANESCO, Hydropower plant owners eg. IPTL, 

NGOs, CBOs and Development Partners; 

 

(iii) Prepare a draft report; organise and present the draft report in the consultation 

workshop under the facilitation of the Ministry of Water; and  

 

(iv) Finalise the Water Sector Climate Change Strategy, by incorporating the inputs of the 

national consultation workshop. The stakeholder consultation workshop is expected 

to be attended by the representatives of the concerned government institutions, 

non-governmental organizations, academia, private sector, donors, multilateral 

organizations, and individuals working in the field of climate change. 

 

4. TRANSFER OF KNOWLEDGE  

 

The Consultant will work closely with the staff of Water Resources and Environmental 

Protection Section. 

 

5. LIST OF REPORTS, SCHEDULE OF DELIVERABLES AND PERIOD OF PERFORMANCE 

 

5.1.  List of Reports and Schedule of deliverables 

 

The following constitute the desirable deliverables: 

 

(i) Inception report demonstrating the consultant’s comprehension of the assignment 

and his/her methodology to be applied. The report should among others include: 

a. Background information on the preparation of the climate change strategy 

b. Review of existing climate change related strategies and policies 

c. Tentative work plan for the activities to be undertaken. 

 

(ii) A mid-term report which contains a first draft of the Climate Change Adaptation 

Strategy for Water Resources Management and Action Plan to implement the 

strategy 

 

(iii) A final draft Climate Change Strategy and Action Plan incorporating the views of the 

stakeholders. The consultant shall submit 3 hard copies and a soft copy in PDF and 

word 

 

5.2. Period of Performance and duration of assignment 
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The duration for the assignment is 60 days from its date of agreement.  

i) The Inception report will be submitted within 10 days of the commencement of the 

assignment; 

ii) A draft Climate Change Adaptation Strategy  for Water Resources Management and 

Action Plan will be submitted within 40 days of the commencement of the assignment; 

and  

iii) The final draft Climate Change Strategy shall be submitted after a validation workshop 

to be convened by the Ministry of Water. 

 

S/N DESCRIPTIONS TARGET 

1 Inception report including background information 

on the preparation of the Climate Change Strategy 

and Tentative work plan for the activities to be 

undertaken. 

10 days of the commencement of the 

assignment. 

2 A draft Climate Change Adaptation Strategy for 

Water Resources Management and Action Plan. 

40 days of the commencement of the 

assignment.  

3 The final draft Climate Change Strategy. 20 days from the date of submission of 

the draft Climate Change Adaptation 

Strategy for Water Resources 

Management and Action Plan. 

 

6. QUALIFICATIONS OF PERSONNEL 

The consultant shall have proven experience in the impact of climate change and variability on 

water resources and water supply and sanitation.  He/she shall have a minimum of BSc. degree 

qualification in science or engineering as well as relevant post graduate qualifications in water 

resources management.  He/she should have at least five (5) years of involvement in studies 

related to the impacts of climate change/variability in the water sector in Tanzania. 

 

7. DATA, LOCAL SERVICES, PERSONNEL, AND FACILITIES TO BE PROVIDED BY CLIENT 

 

7.1 The client will provide the following services: 

 

(i) Available data, information, and reports relevant for the assignment.  The Consultant 

shall treat these documents with care and return them in good order to the Ministry of 

Water or BWOs at the end of the assignment. 

(ii) Contacts with relevant institutions/stakeholders at National and Basin levels. 

(iii) Counterpart staff will be made to the consultant, those are 2 Environmental Engineers. 

 

8. INSTITUTION AND ORGANIZATION ARRANGEMENT 

The consultant shall report to the Director of Water Resources in the Ministry of Water. 


