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General information

Beneficiary
= Lake Kivu and Ruzizi River Basin Authority (ABAKIR)

Contractor
= SHER

Lender of funds
m European Union

m German Federal Ministry for Economic Cooperation and Development

(BMZ)

Duration of the study
= August 2020 - December 2020
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Study area

Total surface area; 13,385 km2,
BUR 20%; DRC 46%; RWA 34%.

Lake Kivu: 2,412 km?2.

% BUR area =10 %
% DRC area = 0.3 %
% RWA area=17%
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Main axes of the study

Two main axes / expected results:

Aiming to strengthen and capitalise on knowledge, through an extensive baseline
study covering the entire Lake Kivu and Ruzizi river basin;

Part 1: Baseline study of the Lake Kivu and Ruzizi River basin

Focus on strengthening management and evaluation capacities for the benefit of
ABAKIR's strategic plan, through the development of key policy options and tools
for evaluating these options.

Part 2: Management options and evaluation framework
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Implementation methodology

m Priority objective: to carry out a harmonised and homogeneous
basic study on the scale of the whole basin.

m Strategy for achieving this objective: combine the data available at
the level of the three Member States and accessible (secondary
data), with global data produced on a larger scale and available
homogeneously throughout the basin.
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Part 1: Baseline study of the Lake Kivu and
Ruzizi River basin (/2

m Administrative and socio-economic context

= Physical setting
« Topography and geomorphology
« Types of soil
« Geological context
= Climate context
« Current climate context
« Climate change
m  Water resources
« Catchments and surface water
« Groundwater
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Part 1: Baseline study of the Lake Kivu and
Ruzizi River basin (22

m Land use and evolution
m Uses of water
m Water balance

m Environmental situation

« Soil degradation
« Potential sources of pollution
«  Water quality

m Natural hazards

= Ecosystem services of the basin

« Aquatic ecosystems

* Forest Ecosystems

« Agro-sylvo-pastoral and urban ecosystems /\
T
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Socio-economic context

Basin population: 2020 and projection 2050

Rural

Population (millions habitants)

Milieu Burundi

Rwanda

Total bassin

Urbain 0.1 2.1 0.3 2.5
Total 1.6 6.8 2.5 10.9
Rural 3.8 12.6 4.5 20.9
Urbain 0.3 5.5 0.6 6.4
Total 4.1 18.1 5.1 27.3
e
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Physical setting

Elevation (m)

<800

1800 - 1050
|| 10850 - 1300
11300 - 1550

N > 4550

1 1550 - 1800
B 1800- 2050
I 2050 - 2300
B 2300 - 2550
I 2550 - 2800
I 2800 - 3050
I 3050 - 3300
I 3300 - 3550
[ 3550 - 3800
I 3800 - 4050
B 4050 - 4300
4300 - 4550

B Andosols
B Ferrasols
1 Gleysals

Leptosols

| Umbrisols

| Soil type/ Type desol

Topography

Soil type

. Geology/ Géologie

I Genogoic basalts

Basaltes cenzoiques
[ Granite Intrusions
Intrusicns granitigues
uartz metasedinents
latasadiments quartzitiques

© Micaschists& Lower Proterozoic Gne
MicaschistestGneiss Protérozoigue Inférieur

I Cenozoic sediments
Sédiments cénozoiques
Other metassdiments
Autres metasedimants

iss ¢

Geology
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Climate context

Altitude Temperature Precipitation Evapo
(m) (°C) (mm/year) perspiration
(mm/year)
Bubanza
(Burundi)
Cibitoke 930 23.0 1020 1970
(Burundi)
Mount 2470 15.4 1650 1200
Lungera
(Burundi)
Bigogwe 2 350 14.7 1250 1190
(Rwanda)
Bugarama 970 23.0 1160 1990
(Rwanda)
Rubavu 1510 19.2 1020 1200
(Rwanda)
Bukavu (DRC) 1550 19.4 1400 1260
Kalehe (DRC) 1850 16.8 1530 1170
Kalonge 2 165 15.1 1830 1250
(DRC)
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Basins and sub-basins

N
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Compartment

Lake Kivu Basin

Lake Kivu basin : 7,392 kmz2,
Ruzizi river basin : 6,057 km?2.
128 sub-basins, of which 38 > 80 km2.

Catchments and surface water (13

4 compartments, 11 sub-compartments

Sub-compartment

Upstream
(KI_RD_HA)

1188

West

Downstream
(KI_RD_AV)

1040

Surface area (km?)

2228

East

Upstream
(KI_RG_HA)

1244

Downstream

(KI_RG_AV)

1491

2735

4603

Kamanyola

Ruzizi river basin to | West (KA_
East (KA_RG_HA)

RD_HA)

284

425

709

i 3
3 oY
o gt RUZRG-AV
/ d s

R Tt {
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Tanganyika

Kamanyola Ruzizi
At River Basin at Lake

West

Upstream
(RU_RD _HA)

1242

Downstream
(RU_RD_AV)

855

2098

East

Upstream
(RU_RG_HA)

1958

Downstream
(RU_RG_AV)

1310

3268

5365

Lake

2412

13 449




Catchments and surface water ;3

Lake Kivu and tributaries

12

Lake Kivu :

2,412 kmz2.

Average depth 240 m; max 485 m
560 billion m3

Catchment area: 7,392 km2.

Levels: 1,462 - 1,464 m (surveyed since 1941)

Fluctuation du lac Kivu de 1941 3 2016 par rapport au niveau de 1 462m
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Catchments and surface water /3

Ruzizi River and tributaries

m Ruzizi River;: 168 km

= Average flow rate: 71 m3/s (Lake Kivu
outlet) to 206 m3/s (Lake Tanganyika
inlet)

m Altitude 1460 mto 770 m
s = Main tributaries :
"** - Rubyiro, Ruhwa, Nygakunda, Nyamagana,

3 N\
7 W Muhira, Kaburantwa, Kagunuzi and Mpanda on
; Lungﬂ‘tr\““‘ ._Bubanza
e a7 poy ..
s ;”'f the left bank of the Ruzizi ;
= I/ (

- Bishalalo, Ruvinvi, Luvubu, Ruberizi, Shange
and Kiliba, on the right bank of the Ruzizi.

Buju mbura;
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Groundwater

= 4 main types of aquifers :

sedimentary alluvial aquifers,

shallow aquifers in bed-rock alteration zones,
discontinuous aquifers in the fractured zones

of the bed-rock,

complex aquifers in volcanic terrains

= High aquifer potential in the Ruzizi alluvial
aquifer (> 30-50 m3/h)

= Abstraction:
mainly from managed (> 550) and unmanaged

(several thousand) natural springs
locally from boreholes

/\.,\
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Land use

Land cover of Lake Kivu and Ruzizi Rivier catchment in 1992

2% 0% 0%

0%

= Tree cover areas

= Shrubs cover areas

Land cover of Lake Kivu and Ruzizi Rivier catchment in 2016
0% 1%
0% 1%

= Tree cover areas

= Shrubs cover areas

16%
Grassland Grassland
Cropland Cropland
45%
= Vegetation aquatic or regularly \ = Vegetation agquatic or regularly
flooded flooded
Lichens Mosses / Sparse Lichens Mosses / Sparse vegetation
vegetation
42%
Bare areas 20% Bare areas
» Built up areas = Built up areas
Land use 1992 2016 Difference (km?)
Forest cover 35.0% 30.3% -532
Shrub cover 4.2% 2.9% -150
Grassland 42.0% 20.1% -2 528
Agricultural land 16.3% 44.8% 3278
Aquatic vegetation 1.8% 0.3% -180
Sparse vegetation/Mosses and lichens 0.0% 0.0% -5
Bare/degraded soil 0.4% 0.6% 30
Urban area 0.2% 1.0% 86 /\‘\
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Uses of water
Nexus Water-Energy-Feed approach

Water

Supply
Security

Food
Security 5

Available
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Uses of water

Drinking water needs

Population
(million inhabitants)

Water needs
(million m3/year)

= Production of drinking water :
* mainly from managed springs
« Lake water
* River surface water
« Afew boreholes

17
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Uses of water

Agricultural water

Country Surface area (ha)

Burundi

Total over total IP area
(%)

DRC

Rwanda

Total

Irrigated perimeters per
catchment area

Average annual water

requirement (millions of
m?¥year)

Kaburantwa 24.5
Kagunuzi 16.2
Kiliba 114.3
Luberizi 16.9
Luvimvi 13.4
Luvubu 71.1
Mpanda 116.4
Muhira 5.6
Nyakagunda 14.8
Nyamagana 32.8
Rubyiro 18.9
Sange 40.9

—
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Uses of water
Hydroelectricity

Compartment

Kivu Basin Upstream

Installed power (MW)

Potential Power (MW)

Downstream - 5

Sub-total - 5

Upstream 6 8

Downstream 0 2

Sub-total 6 10

Sub-total Kivu 6 15
Intermediate basin  [;FTE:PHIR 57 469
(upper Ruzizi river)  REN., B 23
Sub-total 57 492

Ruzizi river basin Right Bank Upstream - 12
(tributaries) Downstream . 18
Sub-total = 30

Left Bank Upstream - 81

Downstream 19 63
Sub-total 19 144

Sub-total Ruzizi

/\'\
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Uses of water

Summary of NEXUS EEA uses and water demand in the basin

Current and projected EEA use

Needs 2020

11 million inhabitants

Need for water

111 million m¥year

Drinking water supply Needs 2050

27.5 million inhabitants

277 million m¥year

Operational perimeters

Irrigation

Hydroelectricity

12,500 ha 102 million m¥year
Operational, planned and
planned perimeters

59,000 ha 486 million m%year
Irrigation potential of the Ruzizi
plain 125,000 ha 1 billion m¥year
Installed power 30 MW

- n.a

Potential power 683 MW

—
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Compartment

Lake Kivu Basin

Ruzizi river basin to
Kamanyola

Kamanyola Ruzizi River

Basin at Lake Tanganyika

West

Water balance

Upstream

Million m* (average year)

Runoff

Irrigation

Evaporation

Downstream

East Upstream 1496 658
as
Downstream 2 000 863
Islands 421 186
Total 7217 3199
West 386 209
East 592 322 19
Total 979 532 19
West Upstream 1544 825 101
Downstream 947 510 155
East Upstream 2791 1692 78
as Downstream 1617 576 133
Total 6 899 3603 467
3003 3455
18 098 7333 486 3455
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Environmental situation
Soil degradation: RUSLE and CROM models

Soil Erusion{‘l',’ﬁafyear%f i T 2 i £

Erosion du sol (Tfhafan 'Restoration measures/
Mesures de restauration

-

B Afforestation !
A Boisement i
) S Agroforestry g
Agroforesterie
LT I Agroforestry +Progressive terraces
. - coo Agroforesterie+Temaces progressit

- Il Agroforesiry +Radical terraces
Agroforesterie+Terraces radical
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Environmental situation

Water quality: Lake Kivu and tributaries, Ruzizi River and tributaries

Settings City of Rubavu Bralirwa City of Kibuye
pH - 9.1 8.8 7.5
Conductivity uS/cm 1751 1708 1180
02 (dissolved) mg/I 6.5 2.3 7.4
Turbidity NTU 25 22 6

Ruzizi catchment area

River Ruzizi Kamanyola Rubyiro

Settings upstream River River Ruhwa River
pH = 7.4 6.7 8.7 7.0
Conductivity uS/cm - 575 200 66
02 mg/| - 7 6,7 7,7
Turbidity NTU - 380 440 455
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Environmental situation

Potential sources of pollution

= Domestic wastewater, mainly in urban areas
= Industrial waste water

= Solid waste, mainly in urban areas

= Agricultural loads (fertilisers and pesticides), mainly in the Imbo plain

= Extractive industry (mines and quarries)

T
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Ecosystem services of the basin

The valuation of ecosystem services was not complete and aimed to highlight
the value of the ecosystems present in the basin.

= Aquatic ecosystems
« Food supply
« Energy production

« Drinking water supply
m Forest Ecosystems

« Procurement services
« Climate regulation services
« Climate change support and regulation services

 Cultural and tourist services

= Agro-sylvo-pastoral and urban ecosystems
« Urbanisation and spatial planning
« Agriculture
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Part 2: Management options and
evaluation framework

Institutional and legal framework

Legal framework for the management of water resources

Legal framework for environmental management

Legal framework for spatial planning, urbanisation and agricultural

development

Analysis of the strengths and weaknesses of national regulations on uses,

abstractions and discharges
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Institutional framework in the basin

=  Government institutions natural resource management

Environmental regulatory body

Conservation protected areas

Water resources management

Drinking water distribution
Energy Management

Energy Distribution

Ministry of the Environment,
Agriculture and Livestock
Burundian Office for the Protection of

the Environment OBPE

Institute for Environment and Nature
Conservation IECN

Ministry of Hydraulics, Energy and

Mines

REGIDESO + AHAMR

Ministry of Hydraulics, Energy and
Mines
REGIDESO

Institutions Burundi Institutions DRC Institutions Rwanda

Ministry of the Environment and Ministry of the Environment
Sustainable Development
Congolese Environment Agency ACE Rwanda Development Board/Rwanda
Environ. Management  Authority
REMA

the Congolese Institute for Nature Rwanda Development Board

Conservation ICCN

Directorate of Sanitation and the Rwanda Water resources Board

Directorate of Water Resources (DRE)

REGIDESO Water and Sanitation Corporation

WASAC
Ministry of Energy and Water Ministry of Infrastructure
Resources

National Electricity Company Rwanda Energy Group

= Territorial organisation in the Basin
[ Territorial administration | Burungi _____Jore __ JRwanda |

Provinces  Cibitoke, Bubanza, North Kivu Provinces Western Province
Bujumbura Rurale

Coordinating bodies

South Kivu & Provincial Governments

Local administrative entit Communes/ Communes Districts
P zones Territories Sectors
PN collines Communities Cells

— =
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IWRM stakeholders and the NEXUS approach

Description/role

Regional institutions
Lake Kivu and Ruzizi River Basin Integrated management of the water resources of the Lake Kivu and Ruzizi
Authority (ABAKIR) River basin, in all its dimensions (energy, agriculture, fishing, lake transport,
tourism, biodiversity, etc.).
State institutions
DG Environment Water environmental management and regulations for the conservation and

Resources Directorate protection of natural resources; National water policy

DG Agriculture Marshland management, soil protection and fertilisation, food safety

REGIDESO/WASAC Portable water supply and sanitation

IGEBU/METTLESAT/METEORWANDA Collection of meteorological and hydrological data. Rehabilitation of observation
networks, groundwater research

Local administrative entities Mobilisation of local committees for water resource management and
maintenance of drainage works and improved springs.

Private sector

ContourGlobal and GazMeth Private gas company.
Trademark EA Sustainable exploitation of port infrastructures
SINELAC/management body Sustainable management of the river Ruzizi upstream part

International organisations
FAO/WFP/UNDP Support to Government, NGOs, local communities and civil society and institutional
capacity building
IUCN & conservation organisation Support to the Government in the conservation of biodiversity & natural resources.

—
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Transboundary and international legal framework
= Regional organisations

X X X X

Development

Peace and security X X

Management approximately. X X

Management of natural X X X
resources
Relevance for the Basin Yes Yes Yes DRC is an observer

= Basin management organisation

Priority areas

Basin concerned Lake Tanganyika Basin Congo Basin, Ubangui, Nile Basin Kivu & Ruzizi Basin
Shari

Optimisation of water X X X

management

x

Management approximately. X X X

Relevance All countries are Only the DRCis a member All countries are members Possible partnership
members of the Nile Basin with ALT or IBN

/\
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Monitoring networks: identification,

diagnosis and recommendations (1/s)
Climatology

m Thirteen functional weather stations with available time series

(temperature, relative humidity, wind speed, sunshine, solar radiation,
precipitation)

m Satisfactory coverage of the eastern part of the study area, and more
limited coverage in the western part.

= Recommendations:
« Maintenance of existing weather stations

« Exploitation of global data sets (CHIRPS and GLOBAL-PET of the CGIAR-CSI),
corrected on the basis of ground stations
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Monitoring networks: identification,
diagnosis and recommendations (2/a)

Surface water: hydrometry

Inventory/diagnosis of the existing situation on the ground within the
framework of the study (BUR, DRC, RWA)

 Burundi: 8 stations identified and visited

* DRC: no stations listed

Rwanda: 7 stations visited + 5 additional Water Portal stations (BV Sebeya) +
new stations in the process of being operationalized.

m Recommendations:

» Densification of the hydrometric monitoring network: 24 potential sites
identified for the installation of new stations (4 BUR, 13 DRC, 7 RWA)

/\.,\
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Monitoring networks: identification,
diagnosis and recommendations (3/s

Surface water: water quality

= Monitoring of surface water quality is very limited in the basin.

« Burundi and DRC: no periodic quality monitoring stations listed

« Rwanda: 15 quality monitoring stations listed (Water Portal), but few of them are
operational. (3 on Lake Kivu, 12 in rivers)

m Recommendations:

* Priority monitoring to be considered: turbidity of watercourses (erosion
problems). Daily periodic monitoring systems to be set up, first at the level of the
pilot basins.

« Quarterly periodic monitoring of the quality of the Ruzizi river, at the level of the
plain (agricultural loads)

« Quarterly periodic monitoring of the physico-chemical quality of the water of
Lake Kivu: 4 monitoring points identified (Bukavu/Rusizi, Kalehe, Goma/Rubavu,

Karongi) /\

33 SHER CoNsuLr




Monitoring networks: identification,
diagnosis and recommendations (a/a)

Groundwater: groundwater levels and water quality

= Groundwater monitoring (levels and quality) is very limited in the basin:

« Burundi and DRC: no periodic groundwater monitoring stations listed.

« Rwanda: 4 monitoring stations of groundwater levels identified (> 2016)

m Recommendations:

« Priority monitoring to be considered: alluvial aquifer of the Ruzizi plain
(problems of agricultural loads).

* 4 monitoring points identified in the Ruzizi plain: monitoring by automatic
probes of levels and electrical conductivity, and half-yearly periodic
monitoring of the physico-chemical quality (agricultural inputs) by sampling

and analysis.
el
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Basin management options

Options for structural reinforcement of ABAKIR

Development of data management/dissemination tools
(Database, GIS, models, web portal, ...)

Studies and projects

Capacity building towards ABAKIR

Technical Committees (representatives of member states)
et A - . T
= Water guality

* Matural hazards

* ()

Planning and Studies Unit

Follow up of studies and projects
Planning the Action Plan
Animaticn and facilitation towards
stakeholders and civil society

(=)

Observatory of water resources and associated
environments of the basin

Data collection from member states

Data processing and evaluation

Production of Indicators

Periodic production of the environmental state of
the basin

Dissemination of data (Water portal, WebGis...)

Exchanges of data from member states to ABAKIR

= Exchange process
* Designation of National Focal Points
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Basin management options

Development of basin management tools (information, communication,
decision support) within ABAKIR

Implementation of a GIS application and an adjoining database

Geoportal for the sharing and dissemination of information capitalized at ABAKIR to
stakeholders and the public

Development and operation of hydrological models, water resources planning
models (WEAP), erosion assessment models (RUSLE) and determination of anti-
erosion measures (CROM)

IWRM toolbox

Setting up an observation and early warning system
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Basin management options

Integrating Payments for Ecosystem Services (PES) into basin
Mmanagement

m Variety of mechanisms through which beneficiaries of environmental services,
watershed protection, forest conservation, carbon sequestration and/or landscape
beauty, reward those whose land provides these services with subsidies or market

payments.
m Establishment of a PES system aimed at :

* Control of soil erosion and reduction of water turbidity

* Strengthening the management and conservation of the protected areas

present in the Basin

* Soil and environmental preservation and restoration in the face of hydro-

agricultural developments in the Ruzizi plain

* Control of the impacts of extractive activities (mines, quarries) on the

environment and water resources of the basin.

/\"\.
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Products of the study

Baseline Study Report of the Lake Kivu and Ruzizi River Basin
Cartographic Atlas (24 maps in A1 format)
GIS database (shapefiles and rasters)

KMZ files (Google Earth)
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Thank you for your attention!
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