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The Nile Basin Initiative

L. aunched Feb 1999

@ fo achieve sustainable socio-economic development
through the equitable utilization of, and benefit from, th
@ common Nile Basin Water Resources

N

—> Shared Vision Program (SVP): to build trust,
capacity and an enabling environment for investment
in Nile Basin countries

- Subsidiary Action Program (SAP): to promote

B
action on the ground:
|  the Eastern Nile Subsidiary Action Program
(ENSAP): Egypt, Ethiopia, Sudan, (Eritrea)

o The Nile Equatorial Lakes Subsidiary Action
Program (NELSAP)
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NB DoSo Implementation Arrangement

~
[ Project Steering

Committee

PrOJect Management
J Unit (PMU)

Reglonal DSS Center}

National DSS Unit

2 project staff &
2 government staff

@

National DSS
Network




Doo —Conceptual Framework and strength

EXist
MOU between Project and Nile
Members

~

In Rwanda the National DSS Unit is hosted
by the MINIRENA




Major
stakeholders

*‘MINIRENA
*‘MINAGRI
*IRRIGATION
*‘MININFRA
‘METEOROLOGY
‘EWSA
*UNIVERSITIES
*‘MINISANTE
‘OTHERS

IM BEGINNING To WONDER IF OuR

TERMS OF REFERENCE MAY BE JUST
A LITTLE BIT ToO BROAD..?7

Objectives: Assess DSS

Needs, trainings, prepare
design specifications,

Development Plans and
llece NIR NS
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| 75% of Rwanda area is in Kagera
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Kagera Basin covers 60, 000 km2

Estimated to have a population of
almost 14 million people in Rw,Bu,
Tz & Ug.

It contributes 34% of surface wate
1nﬂ0w to Lake Victoria




Rwanda political bounadaries

. L ya a7 -4
; Kalangala
,._';F‘l.‘ of I e

o
:.
£

RWANDA & ITS WATER RESOURCES
*Area:26,338 km?

e Annual rain: 1100 mm

*Nyabarongo River basin occupies 8 343 km?
from Kigali to Congo/Nile ridge




?’r‘f’? RWANDA & ITS Environment

iy Challenges

o . Demographic pressure,

9 * Pressure on natural resources (86% of population
il practice traditional agriculture)

l - Concern of climate changes.
* Poverty

il - Spatial and temporal distribution of water resource:
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RWANDA & ITS VISION

One of Government objectives Is to raise
rural income, food security and access tc
safe water




NATIONAL PILOT CASE STUDY

USE OF WATER RESOURCES IN
NYABARONGO RIVER BASIN

g
USE NB DSS

4

MODEL RESULT
DISCUSSION
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Purpose:
Evaluate Rukarara HPP in operation, Akanyaru and Muhanga
planned HPP and other water uses using the Nile Basin DSS
Releasel.




NB DSS INFORMATION MG T

|
Spatial Temporal
Data: Data
shape&DEM | - O
- NB DSS 4

Database

odel setup & Scenario analysis

Information for
Planning and
management



DATA & INFORMATION: Forest
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DATAREQUIREMENT FOR DIFFERENT SCENARIO BASELINE SCEARIO [SCENARIO FOR 2030 REMARK

2030Population wil

Incredse at the rate of

2009143.7%
Kamyan Nyanza Butare Domstc D .356m3s 0637m3ls
Nyabarongo Kigal Kabuga Domste Dmd 1.580m3fs 2814m3fs,
Kamyan Nyanza Butare Rice g Dmd 10% of PIA 4% of PIA T trnd data avallapl
Nyabarongo Bugesera Rice v Dmd Rice 10 % of PIA 400 % of PIA T dmd data availabl
Kamyan Nyanza Butare Oter Crops g Dmd 0% of PIA 60 % of PIA T drnd data avallabl
Nyabarongo Bligesera Other Crops I Dmd Rice 0% of PIA 60 % of PIA T drnd data avallabl
Stream flow time seres data T flow data avallable | 2ame TS fow data
Ralnfal and evaporation Toflow data avallable | 5ame TS flow data
downloaded &

DEM for kagera basin m 90m proCessed




viodeling and simulation results

Flow (m3/s) at Kanzenze and Nyanza-Butare
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NA1|Net flow to node [m*3lg] ——
N24|Net flow to node [m*3ls] ——

Duration Gurve for nyanza-Butare and Kanzenze
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Flow at Nyanza-Butare gauging station is above than 30.4 m3/s while
at Kanzenze, it is above 91.7 m3/s.



Water demand deficit at all predefined water users
shows that water demand deficit is null every month.

This means that water resource available is higher
enough than it is used currently (2009) in agriculture
and domestic/industry sectors.

The flow duration curves indicate opportunities for
potential investment in Nyanza-Butare, in Bugesera
districts or in Kigali city without any expected
negative impacts in the downstream



CSUIts 10r scenario
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Comparison between net flow for 2009 and 2030
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Results 1or scenariol (Yr 2034

=(%) relative flow decrease at node 24 1n 2030

——(m3/s) Mean flow at node 24 down stream Kanzenze in 2009

=®—(mJ3/s) Mean flow at node 24 down stream Kanzenzein 2030
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The decrease of flow during June, July and December varies between 15 and
33% at Kanzenze. This should call water resources manager’s attention to
plan alleviate drought impacts especially for these three months.



Results 1or scenariol (Yr 2034

Suggestion

Prioritise domestic use by avoiding rice irrigation in Nyanza Butare
In June to improve water availability

v

2030 Water Dermand Aamnalysis im HMyyamnesa-Butare

Y (Valio| s 'S
[l i [omey) | fpuodag

T T T T T T
ol WL B B I = R o By B B I = e U i By == O 1 A0 519383 O A0 51986 U a By By == L=
> s

I e=cge=mnci
— L lsed water for Do PMyyane s Butars Myran=a-Butarse wsaed water
Relativee wwatber dermryared dehichit For rices dirrigaticn
For oo Py ranesae- Buotare Fyrane=a- Butare rocs irmigation

weaber dermrvaned relative deficit




JESCripuon o1 sécnario 4 (nrr

Objective is to analyze the impact of the new infrastructures at
Rukarara, Akanyaru and Muhanga on:
*generated power against annual targeted energy,
~available water flow between reservoir and return flow from power house,
swater users located downstream power houses then and
Propose the changes in reservoirs operation rules.

Transmission lines -
condu ot electricihy,
ultimately to homes
and businesses

Dam - stores water

FPenstock - Sarries
weater to the turkbines

Senerators - rotated
by the turbines to
denerate electricty

Turbines - turned by
the faorce of the water
i their blades

Cross section of conventional
v A opower faclity that uses



Result analysis for hydropower plant (0PP)

Akanyaru_HPP
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H46|Relative deficit [%]
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H46|Generated power [MW]

Relative power deficit and generated power
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*Generated power 1s < required when inflow to reservoir is smaller than 20 m3/s).
*Relative power deficit varies between 45% and 65% in year
*When inflow becomes > 30m3/s, power deficit is null.



ANalysls o1 power acmana against generation at iviunanga rrr

Muhanga_Reservoir

. Mubhanga_Hydropower Plant
£




—— H49|Generated power [MW] —— Target power (MW) —— Power difierence (MW)
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Generated power 1s > target power only from January 1987




ANAlySIS 10 nukKarara nyaropower piant

R42 | averaged annual Inflow at Rukarara reservoir [m”™3/s]
R42 | monthly Inflow at Rukarara reservoir [m"™3/s]
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H43|Relative deficit %] —— H43|Generated power [MW] ===
Generated power and Relat|ve power def|e|t at Rukarara HPP
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Analysis of model results and actual data for Rukarara hydropower plant

Month| JAN| FEB| MAR| APR| MAY| JUN| JUL] AUG|  SEP OCT| NOV) DEC
wpPLOW(m3/s)| 38 43 43 69 67 38 2 3 3 4 42
avg POWER (Mw) caleulated by
themodel] 02| 034 03 0% o0& 0 0B 0 02 027 03] 0
Total Energy in kwh per
hour(evaluated by model) 3063 4137 3650\ 3528 39| 358 J042) 042 32| 385 3R A7
Total Energy in kwh per
. hour(bserved on field)) 3570 3206 4037 3819|3948 2843 35M0| 35M) 3500 3500 3500 35T
Number of required machines to
operate (evaluated by model) 1 2 2 Z Z 2 1 1 1 1 2 2
Number of aperating machines
(observed on field) 7 1 7 . . 1 2 2 2 2 . 2

Conclusion for Rukarara HPP

Installed machines (Units) at Rukarara HPP are three each having capacity of
3.287 Mw. The model result and the real field data prove that only two unit

machines are sufficients.




Key messages

Nyabarongo basin has enough surface water resources.
Hence potentiel investments are welcomed

Water use during June, July and December could be
critical. Hence, attention of water resources managers
when allocating water

Investment projects for agriculture, industrial,
hydropower and/or domestic in 2030 have no significant
negative impact on the overall Nyabarongo environment.

Using model in power/water project design is with very
high value
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