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• To highlight how IWRMD Plans can be
used to plan sustainably for enhanced
future water security for socio economic
activities taking into account the IWRM

THE AIM OF THE PRESENTATION

activities taking into account the IWRM
principles for overall sustainable
development



• IWRM is defined by GWP as process
which promotes the co-ordinated
development and management of water,
land and related resources, in order to

KEY TERMINOLOGIES DEFINED

land and related resources, in order to
maximize the resultant economic and
social welfare in an equitable manner
without compromising the sustainability
of vital ecosystems



Definition continues………

• Water Security is defined by the UN-Water as
the capacity of a population to safeguard
sustainable access to adequate quantities of
acceptable quality water for sustaining
livelihoods, human well-being, and socio-livelihoods, human well-being, and socio-
economic development, for ensuring protection
against water-borne pollution and water-
related disasters, and for preserving
ecosystems in a climate of peace and political
stability



POLICY AND LEGISLATIVE BACKING FOR 

IWRM IN TANZANIA

• The National Water Policy of 
2002 (NAWAPO) adopted the 
IWRM 

• NAWAPO also outlined the • NAWAPO also outlined the 
institutional framework for 
IWRM with the Basin as nucleus

• The Water Resources 
Management Act No. 11 of 2009 
requires each basin to prepare 
an IWRM & D Plan



INSTITUTIONAL FRAMEWORK FOR WRM

Implementation of 
IWRM & D Plans

• Basin Water 
Boards (BWBs) 
coordinates 
CWCs/SCWC’s and 
other Sectors or 
Stakeholders

• The CWCs/SCWC’s 
does the actual 
implementation



PREPARATION OF IWRMD PLANS

Location of Case Study Basins 
of Lake Rukwa (N0. 7), Rufiji 
(No. 3) and Other Basins

• IWRM is anchored on 3 pillars; 

�enabling environment

� institutional framework 

�management instruments

IWRM Plan is one of  the

Management Instruments



What is contained in IWRMD Plans?

� Water Resources Assessment - water resources
availability in quantity and quality; surface and
groundwater; for the purposes of a better
development and management of resource

� Water Demand Assessments – estimation of current
and future water uses and requirements by different
sectors. This also highlights water resources
availability to meet social and economic needs



� Institutional and Legal Assessment – reviews of the existing
institutional framework for water resources management at
national and basin levels, and highlights the strengths and
weaknesses in the management effort.

� Catchment Water Plans - balancing present and future water
demand (all water-use sectors) in relation to water availability
(with climate scenarios, e-flows) for social and economic
developmentdevelopment

� Basin Plans – contains only the proposed developments that
are feasible within the available water resources and proposed
tradeoffs between sectors

� Implementation Strategy and Action Plans – contains long and
short term strategies and action plans to be implemented by
different sectors.



Water Resources Assessment-Hydrological Modelling 

– Rufiji Basin

• Assessment of irrigation impacts in 
Usangu to the Ihefu Wetland and 
flow in the Great Ruaha River 
through the RNP 

• For example, in 1975 the minimum 
wetland area dropped to (50 6o) wetland area dropped to (50 – 6o) 
km2 from the natural (85-100)km2. 
In 1991 the minimum wetland area 
dropped to (10-20)km2

• Average irrigation water use is 
estimated to be 57.5 cms and 16.5 
cms in the wet & dry seasons  resp. 
This translated to 37 cms annually.



Water Resources Assessment- Climate Change

• Lake Rukwa Basin

�Annual temperatures are 
expected to reach 1.8 & 3.5o C 
under RCP4.5 & RCP8.5 resp. by 
end of present century

�Mean annual rainfall is �Mean annual rainfall is 
expected to remain at historical 
level for 2012-2055 but increase 
during 2056-2099 by 3% & 6% 
for RCP4.5 & RCP8.5 respect.

�PET is expected to increase by 
4% during 2012-2055 and reach 
6% and 11% during 2056-2099 
under RCP4.5 & RCP8.5 respect.



Example of Impacts of Increased Demand and 

C.C. on Water Resources

• Under the 2035 water demand scenario the Lake Rukwa would 
have separated into two basins on several historical periods 
(early & late 1950’s, 1990’s and severely during 2003-2007

• Under 2025 water demand scenario the lake would have 
separated in early 1950’s & also deplete the lake down to  
threshold in 2011



RUFIJI RIVER BASIN IWRMD PLAN

Rufiji Basin total consumptive water 
demand is projected to increase 
from 5,667.806 Mm3 (2015) -
9,077.463 Mm3 (2035)/year

• The Great Ruaha Sub-
basin is the most 
stressed with 
unsustainable water use 
levels particularly for 
irrigation in Usangu 
catchment.catchment.

• Although Kilombero Sub-
basin generates most of 
the water (> 60%), it is 
still undeveloped 
initiative.



LAKE RUKWA BASIN 

IWRMD PLAN

Lake Rukwa total consumptive water 
demand is projected to increase from 
600.42 Mm3 (2015) to about 1298.47 
Mm3 (2035)/year

• Most sub-basins are 
experiencing water stress 
even under current (2015) 
levels water demand levels 
particularly Katuma, and 
Songwe sub-basins

• Conjunctive use of surface 
& groundwater is a 
possible water supply 
augmentation measure but augmentation measure but 
lack of data on 
groundwater potential 
hampers further analysis

• Climate change is expected 
to impact the Basin’s water 
resources mainly through 
increased 
evapotranspiration



Implementation is arranged in two parts:
�Strategic Plan - It contains long-term

strategies, setting directions for water
resource management into the future.

IMPLEMENTATION STRATEGY OF BASINS 

IWRMD PLANS

resource management into the future.
�Action Plan give details of the range of

actions that will be required to implement the
strategies contained in the Strategic Plan.

�Generally 5 key strategic areas have been
proposed for implementation in all Basin
Plans



Key strategic areas

Strategic Area 1:
Water for social development

Strategic Area 5:
Water governance

Strategic Area 2:
Water for economic development

Strategic Area 4:
Environmental conservation 

and protection

Water governance

Strategic Area 3:
Disaster risk 
management



The Strategic Plan

The Key Strategic Areas - focuses and
concentrates on activities toward achieving the
basins vision:
• Strategic Area 1: Develop water resources and

improve water supply and sanitation services to
provide for the social needs of the basin
population

i. Increase safe water and improved sanitation
coverage in urban areas

ii. Increase safe water and improved sanitation
coverage in rural areas

iii. Increase safe water and improved sanitation
coverage in large public institutions in the
basin (education and health institutions, and
regional and district administrations – located
away from townships and urban areas)



• Strategic Area 2: Water for Economic
Development

Develop water resources to support multiple
economic activities thereby contributing to raising
employment, household incomes, food security,
energy security, and national revenues….water
security infrastructures.
i. Increase hydropower generation in accordance

with the National Power System Master Plan
ii. Increase agricultural productivity and productionii. Increase agricultural productivity and production

by expanding the development of agricultural
irrigation while increasing water use efficiency

iii. Increase fisheries and livestock productivity and
production

iv. Support increase in industrial production
v. Expand sustainable management and

exploitation of forest resources



• Strategic Area 3: Disaster risk management

Manage risk related to disasters from floods, drought,
impact of climate change, and dam failure using a
judicious mix of structural and non-structural measures.
i. Reduce flood risk through application of non-

structural measures.
ii. Reduce flood and drought risk through application of

structural measures
ii. Reduce flood and drought risk through application of

structural measures
iii. Reduce risk and potential damages from dam failure 

through monitoring and disaster preparedness
iv. Reduce risk and potential damage from impacts of 

climate change - appropriate adaptation measures
v. Develop and operate comprehensive water

resources monitoring system



• Strategic Area 4: Environmental
Protection & Conservation

i. Protect and conserve the biologically
diverse habitats and ecosystems of
the basin.

ii. Ensure strict observance of
environmental flows

iii. Promote protected areas to increaseiii. Promote protected areas to increase
the numbers of visitors and revenues
from tourism

iv. Improve land and water management
in agricultural lands

v. Manage the water quality of surface
and groundwater resources in the
basin



Strategic Area 5: Water Governance

Consolidate water governance to enhance institutional
coordination, stakeholder participation and ensure
equitable allocation and efficient use of water
resources.
i. Build the capacity of basins and lower WRM organs to 

effectively and efficiency discharge water resources 
management functionsmanagement functions

ii. Strengthen water resources monitoring and assessment 
and information and knowledge management

iii. Strengthen water permits administration and allocation 
systems

iv. Improve stakeholder engagement, communication, and 
institutional coordination

v. Mainstream gender considerations in the implementation of 
the Basin Plan 



IWRMDPs ESTIMATED

AVAILABLE WATER VS SECTORAL DEMANDS

BASIN 

AVAILABLE WATER 

RESOURCES (MCM/YR) 
WATER DEMAND (MCM/YR) 

PROPOSED TOTAL 

STORAGE OF MCM 

SW 
GW-

S 
GWR EFR DOM IND IRR LIV WIL TOU FIS 

TOTAL 

DEMAND 

(2015) 

TOTAL 

DEMAND 

(2035) 

SW GW 

RUFIJI 

 
41,049 9,021 22,533 21,850 129 363 4,905 58 0 0 0 5,667 9,078 35,963 1,192 

LAKE 

RUKWA 
12,982 2,136 5,341 4,674 54 2 532 13 0 0 0 600 1,299 1,575 - 

 



RUFIJI RIVER BASIN IWRMD PLAN
Main measures proposed to 
enhance water security Rufiji Sub basins total demand 

projections  (Mm3) per annumSub-

basin

Storage 

required 

(Mm3)

Other 

recommended 

measures

Great 

Ruaha

313 Moratorium on new 

permits for irrigation 

and improvement in 

efficiency

Sub –

basin 

2015 2025 2035

Great 

Ruaha

2,621.96 3,114.19 3,684.87

efficiency

Kilom-

bero

1,650

Mainly 

designed 

for HEP.

Groundwater of 

1,192 MCM can be 

used conjunctively 

with surface water

Luwegu - Mainly in Game 

reserve

Lower 

Rufiji

34,000 Storage for HEP at 

Stigler's

Ruaha

Kilom-

bero

862.25 1,073.79 2,668.57

Luwegu 663.48 866.54 1,074.85

Lower 

Rufiji

1,520.12 1,557.22 1,649.15

Total 5,667.81 6,611.74 9,077.46



LAKE RUKWA BASIN IWRMD PLAN
Main measures proposed to 
enhance water security

Total Sub basin water demand 
projections (Mm3) per annum

Sub-

basin

Name

Storage 

Required (MCM)

Improve 

irrigation 

efficiency

Katuma 558 1.56 l/s/ha 

– 1.01 

l/s/ha

Songwe 503.5 + inter 1.56 l/s/ha -Songwe 503.5 + inter 

basin transfer

1.56 l/s/ha -

1.01 l/s/ha

Momba 465.93 1.56 l/s/ha 

– 1.01

l/s/ha

Luiche Enough water 

but a 39.9 

MCM advised

1.56 l/s/ha 

– 1.01

l/s/ha

Muze Enough water 

but 7.67 MCM

1.56 l/s/ha 

– 1.01 

l/s/ha



• IWRMDPs proposed multi-purpose water storages that
will enhance food and energy security in the Country.

• RUFIJI Basin- Water for economic development will
cost 7,485M USD - (83.5% of the total IWRMDP
budget)

WATER SECURITY INFRASTRUCTURES

budget)
• L. RUKWA Basin – Water Security Enhancement

Program will cost 46.95M USD - (53.15% of the total
IWRMDP budget)

• The highest budget allocation - because of the high
capital costs associated with construction of water
storage and supply infrastructures.



• These proposals include new construction and
heightening of existing dykes.

• Among these are Stiglers Gorge, Ruhudji and
Ndembera (Lugoda) dams in Rufiji Basins.

• MoW has completed detailed design and ESIA 
for Ndembera (Lugoda) dam





WAY FORWARD

• Finance mobilization for IWRMDPs
projects implementation

• IWRMD Plans are the water resources
master plans and are the “living” documents
IWRMD Plans are the water resources
master plans and are the “living” documents
(basic data and information require updates;
Recommended after every 5 yrs)

• Monitor the progress of implementation;



CONCLUSIONS

• The proposed storage requirements and
demand projection are based on year 2035
growth forecast

• This implies that in order to meet water demand
growth beyond 2035 particularly for the already
This implies that in order to meet water demand
growth beyond 2035 particularly for the already
stressed sub-basins, efficiency of water use for
irrigation and other uses should be enhanced



• Example in Lake Rukwa Basin 
improvement of irrigation efficiency is 
recommended from 1.56 to 1.01 (l/s/ha)

• Conjunctive use of surface water and • Conjunctive use of surface water and 
groundwater further explored as well as 
conventional and non-conventional water 
saving measures have to be deployed.



ASANTENI SANA


