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The problem

Catchment degradation, soil erosion and
downstream impacts






Seasonal tillage,
bare soils on steep slopes







, b -
—— e g = - e -
TN TR -s *

Impact: silt build-up in reservoirs
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Impact: high sediment loads hampering

hydropower production
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#StopSoilErosion
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The request

|dentify soil erosion control opportunities
In 4 catchments of Water for Growth Rwanda



|dentify restoration opportunities in 4 catchments
IWRM programme ‘Water for Growth Rwanda’ (2015-2019)

- Nyabugogo Catchment

- Nyabarongo Catchment
Muvumba Catchment
Sebeya Catchment

[ ] oistricts

Main Rivers

Lakes
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The response

Integrated solution:
spatial analysis instrument — bringing science to policy
participatory process — locally owned solutions



Step 1: Identify soil erosion risks
Revised Universal Soil Loss Equation (RUSLE) in ArcGIS Model Builder

Soil K factor

Entisols 0.02

Inceptisols 0.033

Histosols 0.03| )
Mollisols 0.012

Alfisols 0.015

Ultisols 0.015

Oxysols/Oxisols 0.015

Aridisols 0.033

Vertisols 0.025

Spodosols 0.025 Panagos et al., 2017 m—)
Andosols/Andisols 0.012

Mining zones 0.05

Urban Zones 0.025

Lakes 0

Rock 0
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Spatial Data
Infrastructure
/
Geodatabase

National datasets
Land Use Land Cover
Administrative soundares
Rivers netaork
Lakes, resercoirs, netlancs
DEM

.
.

» Rainfall intensity

> Geolagy

> Soil ypes

+  Sail deptn

»  Rozds netucrk

+  Landslice lorations
+  Population density
v Poverty

+  Livesiock

. e
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Catchment datasets
Wialer inlakes.
Mines

Gullies

Existing rerraces
Ere.

Delingatian ef
Micra-Catchments
o 300-1000ha
«  Hydrologic
boundaries

Landscaps Approach
considerations
farge & srall scale)

Addilional dalases
and local criteria to
support detailed
decsion making

v v

Micro-Catchment
Action Plan

10. Carchment
reslzmiun plan

CROM DSS

Catchment-based landscape Restaration
Opparturities Mapping
Decision Support System

\dentify areas of active degradation or at risk of
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Themitic epportunily maps

3. Degraded,
non-degraded &
urban areas

5. Priority areas

2. Other
catchment
degradation risks

Rermuree non-
dagraded and
urban areas from
catchmant
cegradation
risks map
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4. Restoration

needs
Araasin nead of
restoration &
protection at
some slage

L

Overlay prierity
areas on
restoration needs

6. Pricrity

restoration areas
(2018-2024}

£

Soil Tertlily
Auallalylity of manure

8. Priority
restoration areas
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9. Catchment
wide restoration
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Miera-Catchment Action Planning
Deteiled local consultation
and decision meking

Ad Ad Ad Ad
District
Landscape DLUP update NLUDMP update DFMP update
Restoration Plans p
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Main and feeder Information on crop
road plans, etc producticn capacity
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9. Catchment wide restoration areas with intervention options (lo
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Participatory decision-making: Micro-Catchment Action Plans
Global science, local solutions

ape Approach

_considerations
(large & small scale)

v v y
DWPupdste  NWDMPupdite  DFWPupdate RSl brosion pacty
i - 10 NAEB, RAB, etc
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Micro-Catchment Action Plan

Upper Nyabarongo catchment - Secoko
b- h - Detailed planni
phase: Interventions

| Projected Coordinate System: WGS1984 UTM Zone 35S

Scale: 1/ 16.000
urce of data: Naticnal database / SHER
N Map reference: UNY-SC - Interventions

A 20 November 2019
SAY 2%
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Magnitude of the problem in Rwanda

Detailed analysis of medium — extremely high risk areas (20/30 districts analysed)

In North, West, South, 33% (467,000 ha) is at high — extremely high risk

67% of identified high erosion risk land is not to date protected and 61% of it is mainly located in
Agricultural land

More details in presentation by Philippe Kwitonda, Rwanda Water Resources Management
Department
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Institutional
embedding

Initial take up and sustainable integration in
Ministry of Environment and at Districts



Finally... evidence based decision making!

L~

Hon. Vincent Biruta
Minister of Environment
June 2018, during development of CROM DSS



Institutional embedding

Water for Growth Rwanda supported full embedding in Government of Rwanda

Close collaboration with inter-ministerial task force on mitigation of landslides and solil erosion
MoE Report ‘Mapping of Erosion in Rwanda and Guidelines for Erosion Control’

MoE instructed districts to use GIS and CROM DSS in planning and reporting

WA4GR trained all 30 districts of Rwanda in use of ArcGIS

Supported on-screen interpretation of 0.25 m Remote Sensing imagery for LULC and soill
conservation measures in place

Supported firm institutional embedding of CROM DSS in Water Resources Management
Department, and future Rwanda Water Resources Board
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Way forward



Ongoing and future actions

MoE WRMD updating to CROM DSS 2019

Incorporating new LULC data from detailed RS imagery (World View 0.25 m) (20/30 districts)

Consolidation of similar risk areas by merging values, followed by conversion to vector map
« Three (highest) risk classes

« Erosion features observable on World View images

- Existing land use / land cover classes

« Observed erosion control practices (RUSLE P factor)

« Recommendations for erosion control interventions (new or improved)

Quarterly updates from all districts of Rwanda

Planning
Reporting / Monitoring
Mott MacDonald incorporates CROM DSS in Nepal climate resilience project

Mott MacDonald 20 November 2019
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Global challenge — GIS community action needed urgently
#StopSoilErosion

ArcGIS Model Builder helps replication, bringing
science to policy

ercon o .
P 2 Mott MacDonald can help governments integrate
Y/ in crop = 80% s soil erosion control in integrated spatial planning
5 - 0 . .
.. ‘Production dearadationin  towards achieving SDGs

sub-saharan

Afl‘l(l is due to soil
erosion
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Murakoze cyane
Thank you

Rob.Nieuwenhuis@mottmac.com

N.Ueberschaer@esri.rw

Venant.Habimana@rwfa.rw

Amahoro@sher.be

With special thanks to:

Kaspar Kundert, Fidele Karamage, Evariste Rutebuka
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