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1.1. Background and rationale

Water is a crucial resource for human health, industry, agriculture, and ecosystem sustainability. However, it is 
increasingly impacted by climate variability, population growth, and other hazards. One approach to preserving these 
resources is through catchment management based on hydrological boundaries, which includes managing water 

emphasizes strengthening the availability of quality water resources for sustainable development. Hydrological 
analysis and mainstreaming water resilience into district land use plans are essential for understanding water 
sustainability on a catchment scale.

development and planning. However, the success of these models often depends on the availability of monitored 

to decentralized water and land resources management in Rwanda aims to make decisions at the catchment, sector, 
and district levels, aligning with the country's green growth resilience strategy. The results from hydrological 
assessments will contribute to mainstreaming water resilience into district land use plans, capacity building, 
awareness raising in water resilience development, and proposing appropriate mitigation measures.

2.1.HEC-HMS Model Setup

• Establishment of a comprehensive hydrological model.

2.2 Sub-catchments delineation

Figure 1: Delineated 
sub-catchments and 
its river system.
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representatives, considering existing and planned land use.

exposure and elements at risk, such as households, public infrastructure, and agricultural areas. The report also 

hydraulic analysis.

3.1 Data Collection and Processing

from the RWB and preprocessed to remove errors and inconsistencies.

3.2 Approach 

3.2.1 HEC-RAS Model Setup:
a. Flow Data:

b. Boundary Conditions:
c. Material Properties:
types.

3.2.2 HEC-RAS Model Analysis:
a. Unsteady-State Analysis:

b. Model Calibration: 

3.2.3 Floodplain Mapping:
a. Results Interpretation:
analyzed.
b. Mapping:

2.3 Summary of discussions.

for water resource management, water resilience building, and disaster risk preparedness in Karongi. Localized data 

Table 1: Land Use Categories and Associated Curve Numbers
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Description Average %
Impervious

Curve Number by
Hydrologic Soil Group Typical Land Uses
A B C D

Residential (High Density) 65 77 85 90 92 Multi-family,
Apartments

Residential (Med. Density) 30 57 72 81 86 Single-Family

Residential (Low Density) 15 48 66 78 83 Single-Family

Commercial 85 89 92 94 95
Strip Commercial,
Shopping Ctrs,
Convenience Stores

Industrial 72 81 88 91 93
Light Industrial,
Schools, Prisons,
Treatment Plants

Agricultural 5 67 77 83 87
Cultivated Land, Row
crops, Broadcast
Legumes

Open Land 5 39 61 74 80
Parks, Golf Courses,
Greenways, Grazed
Pasture

Woods (Thick Cover) 5 30 55 70 77 Forest Litter and Brush
adequately cover soil

Woods (Thin Cover) 5 43 65 76 82
Light Woods, Woods-
Grass combination,
Tree Farms

Impervious 95 98 98 98 98 Paved Parking, shopping
malls, Major Roadways

Water 100 10
0 100 100 100 Water Bodies, Lakes,

Ponds, Wetlands

3.2.4 Prioritized Rivers for Flood Modeling

to discuss and deliberate on the priority rivers and the existing district land use plan. The participants in 

the assignment.

3.2.5Hydraulic Modeling and Flood Risk Analysis 

combines these results with vulnerability assessments to evaluate potential impacts on communities and 
assets. This information aids policymakers, planners, and emergency responders in making informed 
decisions regarding land use, infrastructure development, and mitigation measures, enhancing resilience 
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Figure 2: A team of Water Resources Management experts, 
                visiting Karongi district authorities.

Figure 3: Karongi District Land Use Plan (Source: NLA, 2023)
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Figure 4:  Flood risk map of Nyabahanga Rive

Figure 6: Flood risk map of Gisayo Stream Figure 7: Flood risk map of Musogoro River

Figure 4:  Flood risk map of Nyabahanga River



• 

• 

• 
infrastructure, and the environment.

ordinances.
• 
risk.
• 

• 

• 
enhance natural drainage processes.
• Construct and maintain hydraulic structures, such as levees, dams, and retention basins, to mitigate 

• 
standards.

preparedness.
• 
procedures.
• 
of resilience and preparedness.
• 

e. Policy Advocacy/options and Funding Mechanisms:

mitigation measures.
• 

• 
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