
0 
 

REPUBLIC OF RWANDA 

 

MINISTRY OF DISASTER MANAGEMENT AND REFUGEE AFFAIRS 

P.O.BOX: 4386 KIGALI 

 

 

DEPARTMENT OF RESEARCH AND PUBLIC AWARENESS 

 

 

 

 

  

 

 

 

 

 

 

 

                          

                                                                  Kigali June, 2012 

IMPACTS OF FLOODS AND LANDSLIDES ON 

SOCIO-ECONOMIC DEVELOPMENT PROFILE 

CASE STUDY: Musanze District 

 



1 
 

Contents 
 

IMPACTS OF FLOODS AND LANDSLIDE ON SOCIO-ECONOMIC DEVELOPMENT ......... 0 

CHAP.I. GENERAL INTRODUCTION………………………………………………………………………………………………….……….2    

1.1 BACKGROUND INFORMATION…………………………………………………………………………………………….……….……2 

1.2. LANDSLIDES AND FLOODING PROFILE IN RWANDA .............................................................................. 2 

1.3. THE CURRENT SOCIO-ECONOMIC PROFILE IN AFFECTED AREAS .......................................................... 3 

CHAP II. PROBLEM STATEMENT .................................................................................................................... 4 

II.1. OBJECTIVE OF THE RESEARCH ................................................................................................................ 4 

II.1.1. MAIN OBJECTIVE ................................................................................................................................. 4 

II.1.2. SPECIFIC OBJECTIVES........................................................................................................................... 4 

II.2. EXPECTED RESULTS ................................................................................................................................ 5 

CHAP III.  RESEARCH METHODOLOGY ........................................................................................................... 5 

CHAP.IV. FIELD VISITED SECTORS FOR DATA COLLECTION IN AREAS PRONE TO LANDSLIDES AND FLOODS 

EVENTS (FOR PRIMARY AND SECONDARY DATA COLLECTION): ................................................................... 6 

1.Visited critical areas and challenges found ................................................................................................ 7 

4.2. Research Design ................................................................................................................................... 13 

CHAP. V DATA ANALYSIS ............................................................................................................................. 15 

1.Geographical Characteristics of Musanze District ............................................................................... 15 

2.Flooding  impacts. ................................................................................................................................ 16 

3.Some witnesses report. ....................................................................................................................... 18 

4.Analysis of Flooding and Landslides impacts by sector assessed in  Musanze District ....................... 20 

5.Preparedness profile ............................................................................................................................ 23 

6.Response profile .................................................................................................................................. 24 

7. Disaster impacts identification process .............................................................................................. 26 

CHAP VI: CONCLUSION AND RECOMMENDATIONS ................................................................................... 28 

1.CONCLUSION ........................................................................................................................................ 28 

2.RECOMMENDATIONS .......................................................................................................................... 30 

REFERENCES ................................................................................................................................................ 32 

A.VISITED LINKS ....................................................................................................................................... 32 

B.REFERENCE BOOK/REPORT ................................................................................... ………………………..     33                                 

../../../../../n.theogene/Desktop/Floods%20and%20landslides%20Final%20dok.doc#_Toc328483049


2 
 

CHAP.I. GENERAL INTRODUCTION 

1.1.BACKGROUND INFORMATION 

Natural hazards like Floods and Landslides can lead to major disasters which hamper the 

development of the nations and affect many areas in the World. Most of countries around the 

world, especially Asian and African countries, do not have adequate methodology of estimation 

of losses due to the occurrence of natural disasters. The information about loss estimation caused 

by floods of different magnitudes and the loss return period are crucial to develop policies for 

rational flood and landslide alleviation, based on cost effective measures (www.ifrc.org).  

Rwanda is currently vulnerable to climate change as it is strongly reliant on rain-fed agriculture 

both for rural and cities livelihoods where we experience emergency situation from flooding and 

landslides disasters.  Rwanda is located in equatorial Africa, with shortage of data to produce 

robust climate projections. Although temperature rise is uncertain while future rainfall patterns 

are even more uncertain, making it difficult to plan for the future. This is particularly important 

for agriculture, where crop yields are affected by temperature and rainfall, and planning for 

future water demands to support the economy. Climate data from Rwanda should improve 

confidence in global climate models and enable better regional modeling, contributing not only 

to Rwanda’s adaptation planning, but planning in the region. 

With recent years, floods and landslides have caused a number of effects on affected population. 

This study comes to illustrate the induced effects on socio-economic development.  

1.2. LANDSLIDES AND FLOODING PROFILE IN RWANDA 

According to MIDIMAR report (April-June 2012, at least 17 people have been killed and 

hundreds of houses were destroyed in the North-western Rwanda.  In December 2006, 14 people 

died and 2,000 were displaced after heavy rains caused flooding in northern Rwanda. The flood-

waters submerged at least 5,000 homes and 3,000 hectares of farmland, forcing farmers to seek 

refuge on higher ground (MIDIMAR, 2012). 

 

Several areas of the country have experienced floods following on-going above normal heavy 

rains which resulted into landslides in localized areas of the country where steep slopes and 

mountain valley are presents (Meteorological Services, 2012). 

 

http://www.ifrc.org/
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 Rural communities in Rubavu District, in 2010 within three cells of Rubavu Sector are among 

those most affected by landslides. As a consequence of heavy rains Rwanda hilly areas in the 

Western Province; approximately 5,920 people have been affected out of which approximately 

1,184 families were homeless due to destroyed houses (MIDIMAR reports, 2011). 

Infrastructure is destroyed including damaged small roads connecting communities and 

community latrines. A significant number of local water wells which serve as the major sources 

of water for family use have been destroyed and thus rendering thousands of families without 

clean and safe water.  

 

In Nyabihu District, May 2011, around 14 victims of the mud slide tragedy in Gakoro cell, 

Rugera sector, and Nyabihu District were laid to rest. The victims perished when a collapsing 

hillside engulfed the homes of one family who were asleep the wee hours of the morning 

(MIDIMAR Report 2010). 

 

The floods affected Muko sector in Musanze District following the torrential rains that have 

impacted the region of Northern Province. In Muko Sector, the rainfalls have begun to be 

torrential, on 14
th

 May 2010, they continued during two days. Most of the water came from 

Gahinga and Sabyinyo volcanoes. They have demolished homes and washed away soils and 

crops (MIDIMAR Report 2011). In the two last months, in May 2011, more than 600 people’s 

homes were completely destroyed in Muko Sector of Musanze District, including eight structures 

and an estimated 30 hectares of food crops destroyed in the five sectors close to the Virunga 

Mountains. Sectors of Kinigi, Gataraga, Muko, Musanze and Shingiro, were littered with debris 

of stones and parts from a broken bridges. 

1.3. THE CURRENT SOCIO-ECONOMIC PROFILE IN AFFECTED AREAS 

 

The current socio-economic status of the communities in affected areas is strongly dependent on 

agricultural activities where 90 Percent of livelihoods are farmers and livestock combined and 

the rest is living in cities, business centers with various trading.  The critical issues is that  all 

agricultural activities are carried out on a fragile land in many localized areas of the country, 

where most of landslides and flooding fatalities are due to human activities carried out on steep 

slopes, lack of drainage system and rain water collection, poor soil cohesion etc.  
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These facts are aggravated by critical rate of population growths which makes pressure on land 

water and energy resources and climate change impacts all this is associated with a number of 

other triggering factors.   

CHAP II. PROBLEM STATEMENT 

Basing on current situation of the landslides and flooding cases in Rwanda, there are so many 

losses of lives, property damages and environmental degradation in localized areas affected by 

these hazard events. Having seen that most of households in affected areas are mostly living with 

agricultural and livestock activities, there is a need to know the effects induced by landslides and 

flooding events in affected communities that challenged the socio-economic and development of 

affected livelihoods.  

 

This study has come up with a clear picture of the situation with recommendations and 

appropriate measures for immediate actions to be implemented by the Government of Rwanda so 

as to alleviate all these challenges. After having Identifying all Disaster Higher risk Zones on 

floods and Landslides, some Districts like Musanze, Burera, Nyabihu and Rubavu were found 

the most vulnerable to both natural disasters and it is in this respect that Musanze Districts was 

selected as a case study. 

II.1. OBJECTIVE OF THE RESEARCH 

II.1.1. MAIN OBJECTIVE 

The main objective of this research is to assess the socio-economic status of the households 

living in floods and landslide prone areas and come up with research findings to address the 

number of issues identified.  

II.1.2. SPECIFIC OBJECTIVES 

 

1. To assess the impacts of floods and Landslides on socio-economic development of 

households in the prone areas, 

2. To analyze the intensity of vulnerabilities within flooding and landslides in affected 

areas. 
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3. To evaluate the losses caused by floods and landslides in the prone areas, 

4. To propose possible mitigation and preventive measures and immediate action to 

withstand these events. 

 

II.2. EXPECTED RESULTS 

The following are expected Results when the research on the socio-economic impacts of 

floods and Landslides is well conducted: 

1. All the challenges originated from floods and Landslides which impacts on the socio 

economic of livelihoods in restricted areas of study will be identified. 

2. The research findings will propose a number of recommendations and immediate Actions 

to support the community affected and ways of addressing socio-economic  challenges to 

improve their wellbeing 

3. The Disaster risk reduction mechanisms will be strengthened to avoid or reduce the 

impacts of other Natural Disasters that could happen in future. 

4. The technical studies aimed at finding durable solutions from the challenges originated 

from natural Disasters will be proposed to save lives and environmental rehabilitation.    

CHAP III.  RESEARCH METHODOLOGY 

 To carry out this research, a number of methods and techniques have been used: 

1. Literature research 

In order to have historical and back ground information related to floods and landslides in 

districts of study, some existing published materials have been read. These include government 

official documents, different reports, electronic publications, visited links, thesis and memoirs. 

Other publications have been consulted and used as model in methodology and research design. 

All of the publications have been read are in-text referenced and all of them are found in 

reference list. 

2. Field Observation 

Where the observation did not demand other analysis, the information will be noted and its 

analysis should be done either immediately or later. Observation will be used to view events on 

the field in the study area. The photos will be taken as evidence from the fields. 
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3. Field survey/use of questionnaire. 

Questionnaire will be directly administered to the respondents chosen from the heads of 

households, the group of interest to get the information on socio-economic and development of 

affected livelihoods. Ten Sectors of Musanze District the most vulnerable to these Disasters will 

be assessed and data collected will be scrutinized to eliminate duplications. 

 

4. Interview 

Surveying using interviews will be the main source of data. This method has been selected 

because the research questions pursue understanding of land users’ actions and human activities 

and it also helped to gain the interviewee trust. Two types of interview will be used including 

structured and semi-structured. Interviews were useful in order to clarify a number of issues in 

the questionnaire and to make the results of this study more reliable. 

a) Interviews 

To collect primary data, interviews will be used in different areas. And this will ensure the 

accuracy and the completeness of collected information. 

b) Focus group discussion 

Focus groups will be organized will be organized to gather data on effects caused by floods and 

landslides. These will be composed by groups of 10-12 people living in the selected areas. 

Other techniques such as the use of GPS and  GIS treatment to analyze the collected data, snow 

ball, etc will be combined to ensure the reliability of corrected data. 

CHAP.IV. FIELD VISITED SECTORS FOR DATA COLLECTION IN AREAS PRONE TO 

LANDSLIDES AND FLOODS EVENTS (FOR PRIMARY AND SECONDARY DATA 

COLLECTION): 

 

PROVINCE DISTRICT SECTOR CELLS VILLAGES 

Northern  Musanze Gacaca 1.Karwasa  

 

1.Kabukende  

 2.Kavumu 
 

  Muko 

 

1.Kivugiza  

 

1.Karwabigwi, 

 2.Karebero  

3.Nyagahondo  

http://www.musanze.gov.rw/
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Rwaza 

 

1.Kobushinge 

 

1.Kabuga  

   

Remera 

 

 

1.Kamusave  

2.Murandi 

 

 

1.Ryampunga   

2.Mukinga   

3.Nyundo  

   

Musanze 

 

Nyange  

 

1.Cyabagarura 

 

1. Kamwumba   

2.Kabeza 

 

1.Bukane  

 

1.Kamajaga  

2.Kibingo  

 

 

 

  Kinigi 

 

1.Nyonirima 

 

1.Nyagisenyi,  

2.Gahisi  

  Busogo 

 

 

 

1.Gisesero  

2. Nyagisozi  

3.Kavumu  

 

1.Kabwenge  

2.Kabaya  

  Shingiro 

 

1.Kibuguzo  

2.Gakingo  

1.Rwinuma  

2.Bwamazi   

3.E.P de Gikoro, 

   

Gataraga 

1.Rubindi, 

2. Rungu, 

3. Mudakama, 

4. Murago 

1. Kabaya, 

2. Gatindori, 

3. Kagongo, 

4. Manyari 

Source: Designed by the Researcher for data collection, May-June 2012 

1.Visited critical areas and challenges found 

 

Most of the sectors visited in Musanze District were basically affected one another by flooding and 

Landslides and every sector depending on its geographical aspects and the types of existing 

vulnerabilities. Among these sectors, Muko sector is the most vulnerable to floods and mudflows. The 

water channels originated from heavy rain striking the Volcanoes on 12/04/2012 caused very critical 

losses in sectors of Musanze District adjacent  to the virunga National Park.  
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These include Kinigi, Nyange, Musanze, Shingiro, Gataraga, Busogo and Finally Muko Sector get a lot of 

challenges from these channels because all water channels from this high mountains meet  in this sector. 

That is the raison why this sector is the mostly affected than others, Recall that the Main river channels 

from Virunga National Park are Rwebeya, Muhe and Susa and many small other orient their rain water in 

them.  

 

 

The  table below  highlights challenges by each sector assessed and the following items have been noted 

down such as the visited sector, Visited Cells and Villages, Types of Disaster risks found, Triggering 

factor noted, losses identified and proposed coping mechanisms  

 

 

Sector Cell and  

Villages the 

most affected 

Type of 

Disaster risks 

found 

Triggering Factor Losses identified in affected 

areas  

Proposed coping 

mechanisms 

GACACA Karwasa Cell 

in Kabukende 

and  Kavumu 

villages 

-Soil eroded 

-Mudflow 

events in place  

-Volcanoes 

water channel in 

place. 

-Households 

near the 

volcanoes water 

channels. 

 

-Heavy rain  

-Rain water 

channels from 

Volcanoes, 

-Drainage system 

low, 

-Lack of anti-

erosive ditches and 

plantations,  

-Lack of protected 

gabions with iron 

filings in water 

channels. 

-Soil eroded, 

- environmental degradation in  

Karwasa Cell, Kavumu Village 

(Gisement the briques non 

cuites), 

-Floods and landslides affected 

18 households. 

-13 houses collapsed from 

flooding event in Karwasa Cell, 

Kabukende Village. 

-Landslides affected roads, and 

streets. 

 

-Improve settlement 

-Improve the building 

structures that can survive 

these events, and respect 

the building codes.  

-Use of protected 

Gabions to reduce the  

water speed from 

Volcanoes,  

-Increase of  number of  

community cooperatives,  

Promoting the vocational  

schools (Imyuga).  
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MUKO Kivugiza cell, 

Karwabigwi, 

Karebero and 

Nyagahondo 

villages. 

-Soil eroded 

-Mudflow 

events in place,  

-Volcanoes 

water channel in 

place. 

-Households 

near the 

volcanoes water 

channels. 

 

-Heavy rain  

-Rain water 

channels from 

Volcanoes, 

-Drainage system 

low, 

-Lack of rain water 

collection on many 

houses 

-Lack of anti-

erosive ditches and 

plantations,  

-Lack of protected 

gabions with iron 

filings in water 

channels 

-16 Houses damaged 

-Farmlands eroded in Cyivugiza 

cell, Nyagahondo, Karebero 

and Karwabigwi Villages. 

-Environmental degradation in 

Cyivugiza Cell, Nyagahondo, 

Karwabigwi and Karebero 

Villages. 

-20 households relocated in 

three villages of Cyivugiza 

Cell,  

-12 ha of crop yields affected, 

-Improve settlement 

policy. 

-Use of protected 

Gabions to reduce the  

water speed from 

Volcanoes 

-Improve the building 

structures that can survive 

these events, and respect 

the building codes 

-Increase of  number of  

community cooperatives,  

Promoting the vocational  

schools (Imyuga).  

 

RWAZA Kobushinge 

cell in Kabuga 

village 

 

-Landslide event 

in place, 

 -Community 

houses on steep 

slopes (Steep 

slopes Between  

20-40 and over 

40% of slopes. 

-Poor farming 

methods--Lack 

of rain water 

collection 

-Heavy rain 

- Low Drainage 

system  

-Lack of anti-

erosive ditches and 

plantations on 

slopes,  

-Lack of rain water 

collection on many 

community houses 

and infrustructure 

 

-Three pork died 

-14 houses destroyed other 

damaged such as one bridge of 

Mukinga river, one Nursery 

school and cell office 

destroyed, electricity lost in 

May 2012, due to electrical 

poles cooled down. 

-Farmlands and some of 

community forest slided in 

Kabushinge, Nyarubuye,Nturo 

and Musezero Cells. 

-Environmental degradation 

noted. 

- Farmland declined in  

Kabushinge Cell. 

-Landslides affected roads, crop 

yields, building and 

Infrustructure. 

-In Mukungwa wetlands 

looding affected 25 ha of maize 

and 8 ha of Beans, 

Soil eroded in cooling water 

from slopes.  

-Improve settlement 

policy. 

-Use of protected 

Gabions to reduce the  

water speed from 

Volcanoes 

-Improve the building 

structures that can survive 

these events, and respect 

the building codes 

-Increase of  number of  

community cooperatives,  

Promoting the vocational 

schools (Imyuga).  
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REMERA -Kamusave 

Cell in 

Ryampunga 

and Mukinga  

Villages 

-Murandi Cell 

in Nyundo 

Village 

 

 

 

 

 

-Landslide 

events in place, 

-Community 

houses on steep 

slopes 

 (Slopes 

Between  

20-40 and over 

40% of slopes. 

-Poor farming 

methods in the 

risk areas. 

-Lack of rain 

water collection  

-Heavy rain 

- Low Drainage 

system,  

-Lack of anti-

erosive ditches and 

plantations on 

slopes,  

-Lack of rain water 

collection on many 

community houses 

and infrastructure 

 

12 houses destroyed in 

Mukinga village,Kamisave 

Cell, ½ ha of field plantation of 

potatoes washed away 

-Farmlands including terraces 

slided and some of community 

forest in Ryampunga village, 

Kamisave Cell,  

-Environmental degradation 

noted. 

- Farmland declined in  

Kabushinge Cell. 

-Landslides affected roads, crop 

yields, building and 

Infrustructures. 

-In Ruhondo  wetland, Flooding 

affected many  hactares of crop 

yields including  of maize and  

Beans, Soil eroded in cooling 

water from slopes. 

-Improve settlement 

policy. 

-Use of protected 

Gabions to reduce the  

water speed from 

Volcanoes 

-Improve the building 

structures that can survive 

these events, and respect 

the building codes 

-Increase of  number of  

community cooperatives,  

Promoting the vocational  

schools (Imyuga).  

 

MUSANZ

E 

-Cyabagarura 

Cell in 

Bukane 

village. 

 

 

-Soil eroded 

-Mudflow 

events in place,  

-Volcanoes 

water channel in 

place. 

-Households 

near the 

volcanoes water 

channels. 

 

-Heavy rain  

-Rain water 

channels from 

Volcanoes, 

-Drainage system 

low, 

-Lack of anti-

erosive ditches and 

plantations,  

-Lack of protected 

gabions with iron 

filings in water 

channels 

-3 Houses damaged Bukane 

Village and few hectares 

washed away 

- Several Tones of soil eroded 

and environmental degradation 

along the Muhe rain water 

channel in Cyabagarura Cell, 

Bukane Village.  

-Crop yields washed away 

along the Muhe water channel 

from Volcanoes. 

 

-Improve settlement 

policy. 

-Use of protected 

Gabions to reduce the  

water speed from 

Volcanoes 

-Improve the building 

structures that can survive 

these events, and respect 

the building codes 

-Increase of  number of  

community cooperatives,  

Promoting the vocational  

schools (Imyuga).  
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NYANGE -Kamwumba 

Cell in 

Kamajaga 

-Kabeza in 

Kibingo 

Village 

-Soil eroded 

-Mudflow 

events in place,  

-Volcanoes 

water channel in 

place. 

-Households 

near the 

volcanoes water 

channels. 

 

-Heavy rain  

-Rain water 

channels from 

Volcanoes, 

-Drainage system 

low, 

-Lack of anti-

erosive ditches and 

plantations,  

-Lack of protected 

gabions with iron 

filings in water 

channels 

 

-3 Houses damaged Bukane 

Village and few hectares 

washed away 

- Several Tones of soil  eroded 

and environmental degradation 

along the Muhe rain water 

channel in Cyabagarura Cell, 

Bukane Village.  

-Crop yields washed away 

along the Muhe water channel 

from Volcanoes. 

 

-Improve settlement 

policy. 

-Use of protected 

Gabions to reduce the  

water speed from 

Volcanoes 

-Improve the building 

structures that can survive 

these events, and respect 

the building codes 

-Increase of  number of  

community cooperatives,  

Promoting the vocational 

schools (Imyuga).  

 

KINIGI Nyonirima 

Cell in 

Nyagisenyi,  

and Gahisi 

Villages 

 

-Soil eroded 

-Mudflow 

events in place,  

-Volcanoes 

water channel in 

place. 

-Households 

near the 

volcanoes water 

channels. 

 

-Heavy rain  

-Rain water 

channels from 

Volcanoes, 

-Drainage system 

low, 

-Lack of anti-

erosive ditches and 

plantations,  

-Lack of protected 

gabions with iron 

filings in water 

channels 

-One death recorded, One Cow 

an one Goat  died, 

-Around 7 Houses destroyed. 

-12 ha of crop yields of irish 

potatoes, maize, Beans  washed 

away, 2 bridges damaged due to 

Rwebeya water channel from 

Volcanoes.  

- Several tones of soil eroded in 

Kabeza cell, Kibingo Village, 

due to Rwebeya water channel 

from Volcanoes.  

-Environmental degradation 

along the Rwebeya water 

channel from volcanoes. 

-Improve settlement 

policy. 

-Use of protected 

Gabions to reduce the  

water speed from 

Volcanoes 

-Improve the building 

structures that can survive 

these events, and respect 

the building codes 

-Increase of  number of  

community cooperatives,  

Promoting the vocational  

schools (Imyuga).  
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BUSOGO -Gisesero Cell 

in Kabaya 

Village, 

-Nyagisozi 

Cell in 

Kabwenge 

village. 

Kavumu Cell. 

 

-Soil eroded 

-Mudflow 

events in place,  

-Volcanoes 

water channel in 

place. 

-Households 

near the 

volcanoes water 

channels. 

-Flooding events 

in place from 

Mukinga  river 

that takes its 

origin in 

Nyabihu 

District. 

-Heavy rain  

-Rain water 

channels from 

Volcanoes, 

-Drainage system 

low, 

-Lack of anti-

erosive ditches and 

plantations,  

-Lack of protected 

gabions with iron 

filings in water 

channels 

-20 Houses destroyed and other 

8 houses affected in the two 

cells Nyagisozi, Kavumu and 

Kabaya, 

-Farmlands flooded in 

Nyagisozi Cell, Kabaya Village   

and Kavumu  cells due to the 

Susa water channels and 

Mukinga river from Nyabihu 

District. 

-Environmental degradation 

noted in all the visited  

-20 households relocated in 

three villages of Nyagisozi Cell 

, Kabaya Village and cohabitate 

with the neighboring 

households   

-Around 25 ha of crop yields 

damaged including maize, Irish 

potatoes, Beans etc. 

-Improve settlement 

policy. 

-Use of protected 

Gabions to reduce the  

water speed from 

Volcanoes 

-Improve the building 

structures that can survive 

these events, and respect 

the building codes 

-Increase of  number of  

community cooperatives 

that generate revenues 

other than agriculture,  

-Promoting the vocational  

schools (Imyuga).  

The technical study to 

drain Mukinga river is 

recommended 

SHINGIR

O 

-Kibuguzo 

Cell, 

Rwinuma 

Village, 

-Gakingo Cell 

in Bwamazi 

village in 

Centre 

Scolaire 

Gikoro, 

Shingiro 

Sector 

 -Soil eroded 

-Landslide event 

in place  

-Volcanoes 

water channel in 

place. 

-Households 

near the 

volcanoes water 

channels 

-Heavy rain,  

-Water channel 

from Volcanoes, 

-Drainage system 

low, 

-Lack of anti-

erosive ditches and 

plantations, 

 

-Fish farming  damaged 

-Farmlands eroded in all the 

visited Cell and villages  

-Environmental degradation in 

all the visited Cell and villages 

Due to the water river channel 

known as Murongozi. 

 -2 houses damaged,  

The Centre Scolaire de Gikoro 

in Gakingo Cell, Bwamazi 

Village affected classrooms and 

walls damaged. 

 

 

 

 

 

 

-Improve settlement 

-Improve the building 

structures that can survive 

these events.  

-Use of protected 

Gabions to reduce the  

water speed from 

Volcanoes. 

-Increase of  number of  

community cooperatives 

that generate revenues 

other than agriculture, 

 -Promoting the 

vocational  schools 

(Imyuga).  

  

 

GATARA

GA 

 Kabaya, 

Gatindori,and  

-Soil eroded 

-Landslide event 

-Heavy rain  

-Rain water 

-On 12/04/2012 afternoon, 

thousands of hectares of 

crops and several houses in 

-Improve settlement 

Policy. 
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Kagongo and  

Manyari Cells 

in place  

-Volcanoes 

water channel in 

place. 

-Households 

near the 

volcanoes water 

channels 

channels from 

Volcanoes, 

-Drainage system 

low, 

-Lack of anti-

erosive ditches and 

plantations,  

-Lack of protected 

gabions with iron 

filings in water 

channels 

the 8 sectors adjacent to the 

Virunga Mountains 

submerged, and fish ponds 

which had about 10.000 fish 

flies, others destroyed in 

Gataraga sector. “The floods 

have destroyed everything I 

possessed. The whole area 

has been cleared of crops we 

had just planted,” lamented 

Theoneste  Ruzindana, a 

farmer from Gataraga Sector 

said 

-All the beans and potatoes 

have been washed away.” 

www.musanze.gov.rw/index.

php?id=212 

-Improve the building 

structures that can survive 

these events.  

-Use of protected 

Gabions with iron filings 

to reduce the  water speed 

from Volcanoes. 

 

Table I 

 

4.2. Research Design 

The research is initiated with a literature review in relation to the objective. The review is carried 

out with the purpose of establishing a theoretical framework to more fully understand the 

concept of floods, landslides and the principles and criteria used to assess the vulnerability in the 

prone areas.  

Phase one is the development of the research proposal which includes the formulation of 

research objectives and associated research questions. The pre-field work phase focused on 

developing criteria for identifying prone areas on floods and landslides. In the third phase, the 

data collected in the prone areas were analyzed against the intended goals. The process of the 

research approach is illustrated in the following figure. 
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Fig I. The Research Design 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Designed by the Researcher for identifying the impacts of  floods and landslides in the 

restricted areas of study, June 2012) 
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CHAP. V. DATA ANALYSIS 

Fig II: Source: designed by Researchers using GIS Software (Arc MAP, June 2012) 

1.Geographical Characteristics of Musanze District 

Rwanda as a land of thousand hills is characterized by hilly topography covering mountains of 

steep, medium and low slopes, the district has five volcanoes surrounded by the virunga National 

Park including Muhabura, Gahinga, Sabyinyo, Bisoke and Kalisimbi. It has Valleys and 

wetlands where various lakes and rivers are embedded. Musanze District is located in high lands 

where the altitude lays between 1800 - 4,507m. Being in the highland of the country Musanze 
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District experience the regular and sometimes heavy rainfall pattern over the year. This situation 

dictates the types of disasters that strike the areas including Floods and landslides in localized 

sectors of the District. The scenario of the events is that rainwater from heavy rain that usually 

strikes the virunga National Park comes at a very high momentum, causing the environmental 

degradation, soil erosion and impacts on livelihoods of the community living near the rain water 

channels. 

2.Flooding  impacts. 

Floods ravaged Musanze District as at 12-13/04/2012 

 

(1)                                                                                                              (2) 

(1) People carrying sacs while crossing a flooded area in Shingiro sector, 

(2) Governor Mr.Aime Bosenibamwe, The Mayor of Musanze District Mrs. Mpembyemungu 

Winifrida and the Vice in charge of Economic Development Visiting damaged road in Kinigi 

sector. (Photo Internet: www.musanze.gov.rw/index.php?id=212) 
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Households again are living in the volcanoes spot lines where houses are built on high risks of being 

exposed to future Landslides by the chemical weathering processes.(Source: MIDIMAR research and 

Public Awareness Unit, June 2012). 

                                                                                                                                              

Soil erosion from the heavy rain water creating wide channels destroyed the agricultural 

farmlands of the community in Kinigi, Nyange, Musanze, Shingiro and Gataraga Sectors. 

                                                                                                

The landslides affected the farmland 

and main road in Musanze District, 

Muhoza sector where the community 

in their community works tried to 

evacuated the mudslides in the road.( 

Photo taken by 

researchers/MIDIMAR, May 2012). 
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3.Some witnesses report. 

Ruinous floods emanating from the neighboring Virunga Mountains left scores of residents of 

Musanze Districts  homeless and crops destroyed as unpredictable floods  continue to hit the 

Sector of Musanze District ;Sectors affected include Shingiro, Busogo. Gataraga, Musanze, 

Kimonyi, Muhoza, Muko, Nyange and Kinigi. 

On 12/04/2012 afternoon, thousands of hectares of crops and several houses in the 8 sectors 

adjacent to the Virunga Mountains were submerged, and fish ponds which had about 10.000 fish 

flies other have been destroyed in Gataraga sector, farmlands, Houses and other infrastructures . 

The Ministry of Disaster Management and Refugees Affairs dispatched a team to join forces 

with local authorities, police and RDF personnel to assess the extent of the damage and possible 

interventions. 

 “The floods have destroyed everything I possessed. The whole area has been cleared of crops 

we had just planted,” lamented Theoneste  Ruzindana, a farmer from Gataraga Sector said 

 “It is going to be a hard time to survive because all the beans and potatoes have been washed 

away.” 

The surging water from Karisimbi Mountain, which swept the farms, changed its normal course 

and flooded the water channels in Kimonyi, Gataraga, Musanze, Shingiro sectors which had not 

experienced floods for decades. 

“Floods remain the biggest challenge to our economic development. We had controlled them 

through construction of gabions on the eastern axis of the mountains,” the district Mayor, 

Winifrida Mpembyemungu, said. “We have to support the farmers by distributing to them 

quality seeds and fertilizers because they have lost everything.” 

www.musanze.gov.rw/index.php?id=212 
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Soil eroded, community displaced, agricultural crops collapsed and houses damaged, environmental degradation and 

many others are the main socio-economic challenges triggering the community, because of the rain water channels 

originated from a chain of volcanoes and  passing through Muko sector to Mukungwa river.  

“The fish in the ponds were one month old. We had invested over Rwf 7.5million in it but the 

floods have destroyed everything. All the fish have been washed away,” Bemoaned Francoise 

Rwakibibi, the chairperson of the fish farming association. The Minister of Disaster Management 

and Refugees Affairs, Marcel Gatsinzi and the Northern Provincial Governor, Aime 

Bosenibamwe, who visited the affected residents, assured victims of their support. 

www.musanze.gov.rw/index.php?id=212 
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4.Analysis of Flooding and Landslides impacts by sector assessed in  Musanze 

District 
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Fig II: The analysis of data collected in assessed sectors of Musanze District revealed great 

impacts on the socio-economic profile of community livelihoods living in District sectors prone 

areas.  

 

According to the current socio-economic situation, the Agriculture is the lifeblood of the District. At 

least 91% of the population is engaged in agriculture. Four hectares of land has been prepared for planting 

Silk weavel plants. Another 8 ha of land has been planted with plums. Use of Fertilizers has been 

emphasized on by agricultural officers and more than 102% of the required fertilizers have been secured 

for farmers, out of that, 1.500 tones is given to farmers per season. The 8 ha of land has been planted with 

plums. www.musanze.gov.rw/index.php?id=212 

The flooding cases that happened in the above listed sectors of Musanze District impacted 

heavily on the socio-economic profile of the community in place. The agricultural sector has 

been the mostly affected than others. Therefore, comparing the number of households living with 

agriculture in all over the District (91% as above said), this will impact on food security if 

nothing done.  
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Fig III: The diagram above highlights the cases assessed by flooding incident. It reflects also the 

picture of the household’s vulnerabilities according to the flooding Incidents.  
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Fig IV: The diagram above shows the most affected sector than others by flooding Incidents, 

The situation is strongly reliant to the level of impacts of flooding in these Sectors   
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Fig V: The diagram above shows the most affected sector than others from Landslide Incidents, 

The situation is strongly reliant to the level of impacts of Landslides incidents in these Sectors. 

 

According to the analyzed data, among all sectors assessed, Remera, Rwaza and Gataraga sectors 

come the first respectively. The landslides impacted heavily the community from these sectors 

and it is usually due to the geographical characteristics of region where the said sectors are 

located in Rwaza and Remera sectors are characterized by hilly topography covering steep slopes 

beyond 40%  , the types of soil characterized by the weak soil cohesion and community houses 
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established on this fragile soil. Therefore it is obvious that heavy rain will cause landslides 

events depending on the number of vulnerabilities sited above. The Gataraga sector which come 

the third to be affected by landslides and floods and  is characterized with hilly topography and is 

among the sectors adjacent to the Virunga National Park. The sectors adjacent to Virunga 

National park including Musanze, Kinigi, Nyange, Gacaca, Shingiro and Busogo are strongly 

affected by rain water channels from volcanoes.       

5. Preparedness profile 

 

Fig.VI Preparedness level               ( a) 

                                                                           (b) 
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According to the analyzed data from respondents in all over the sectors assessed, the level of 

preparedness is still very low. People are not well prepared to withstand with the natural disasters 

and more trainings are needed to prepare community on how to behave during and after a 

disaster and the Ministry of Disaster Management and Refugee Affairs (MIDIMAR) in 

collaboration of local authorities have to  play a big role in these above mentioned activities. 

6.Response profile 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The response capacity is low in all over the sectors assessed comparing to the number of 

households affected. The sectors adjacent to the Virunga National park are mostly affected by 

Fig VII: Response level 

Correlations 

  Landslide 

incident Damages 

Landslide incident Pearson Correlation 1 -.304
*
 

Sig. (2-tailed)  .045 

N 44 44 

Damages Pearson Correlation -.304
*
 1 

Sig. (2-tailed) .045  

N 44 44 

*. Correlation is significant at the 0.05 level (2-tailed).  
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flooding and landslides sourced from heavy rain striking the Volcano National Park and rain 

water from there created big water channels that impacted on community agricultural soil and 

crop yields. Fewer affected communities accessed on intervention relief items but others are still 

waiting three months ago. 

 

Muko sector was the most affected among others because all these water channels from 

volcanoes meet in this sector before getting the Mukungwa River. The Soil eroded, community 

displaced, agricultural crops collapsed and houses damaged, environmental degradation and 

many others are the main socio-economic challenges triggering the community in Muko sector.    

While the Busogo sector is threatened by the Mukinga River that created big flooding in 

Gisesero cell, Kabaya village where the researchers identified 20 ha flooded, various crop yields 

damaged and maize plantations are predominantly affected, 8 houses collapsed and 20 others 

affected. In The response in the two vulnerable sectors is still low comparing the number of 

households affected.  
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Fig VIII. Illustrates some of the threatening water channels (highlighted in red points) that 

impacted on environmental degradation in the visited areas (Use of GPS for recoding 

Geographical Coordinates and GIS treatment). 

 

7. Disaster impacts identification process 

 
Disaster impacts identification involves the process of describing the hazard in its local context 

and provides a description and historical background of potential environmental hazards that 

could impact the community. This process results in a clarification of  a set of damages 
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originated from the events, the magnitude that may pose a threat to the human, built, or natural 

environments. Comprehensive historic data on all hazards are critical in understanding what 

hazards have impacted a community in the past and their likelihood for the future. The flooding 

and landslide impact identification process was implemented using questionnaire to collect 

useful information best to our research. Among the sectors that were assessed, Muko sector is the 

mostly vulnerable to floods originated rain water from volcanoes. The Busogo sector was the 

second to be affected by flooding and it is quite originated from river flooding of Mukinga River 

that takes its source in Nyabihu District. The river has affected around 30 ha of agricultural 

crops, 8 houses collapsed while 20 houses are strongly affected. These events created the big 

losses of soil that has been eroded, agricultural crops collapsed, community displaced and many 

other challenges due to these events and many of them are suffering from poverty and food 

insecurity. Thus measuring the impacts of disasters requires getting on the ground, knowing the 

type of hazards, how vulnerable the community is vis a vis the natural hazard, what are the 

losses. This process will involve an examination of past disasters and the potential for future 

disasters within the community and the useful tool to collect past hazard information is using a 

sound questionnaire. We stress that even an insignificant hazard could trigger a much larger 

secondary hazard. It should be noted that hazards are part of our lives, and all communities face 

hazards of many types. Smith (2004)  notes that disasters have natural, economic, and human 

impacts including loss of lives, destruction of homes, businesses and critical infrastructures and 

damage to sensitive natural areas such as wetlands or water bodies etc.  

 

Disasters result from the interface between natural, the built, and human systems. Clarifying the 

nature and extent of this interface allows us to determine where the interactions are constructive 

and when loss or damage might result. Our capacity to minimize adverse effects of disasters 

depends on our human adaptation to natural events, including our building codes, land use 

regulation, and the design of our critical infrastructure. Our resiliency or capacity to withstand or 

to recover from a disaster is influenced by human adaptive actions.  

 

Therefore, we must examine our natural, human, economic and constructed systems to fully 

understand what actions may be taken to reduce our vulnerability and enhance our resilience to 

natural hazards. Fundamental to this process is an identification of the hazards that face our 
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communities and organizations. Hazard identification clarifies natural and human-caused events 

that threaten a community. This process results in information that reveals a community’s 

capacity to deal with a disaster. It provides an opportunity to identify the physical characteristics 

of buildings, the social characteristics of community and local response capabilities. Hazard 

identification may be directly used in preparedness activities by clarifying hazard zones for 

response, but Doyle et al. (1998) note that it can be used for establishing setbacks and zoning 

classifications. The comprehensive identification of hazards can support hazard risk management 

policies and programs and determine benefits of alternative policies to reduce the vulnerability.  

Landslides are various types of gravitational mass movements of the Earth’s surface that pose the 

Earth-system risk; they are triggered by earthquakes, rainfall, volcanic eruptions and human 

activities. Landslides cause many deaths and injuries and great economic loss to society by 

destroying buildings, roads, life lines and other infrastructures; they also pose irrecoverable 

damage to our cultural and natural heritage. Landslides are multiple hazards, involving 

typhoons/hurricanes, earthquakes, and volcanic eruptions, and sometimes causing tsunamis. 

Landslide disaster reduction requires cooperation of a wide variety of natural, social, and cultural 

sciences (Kyoji Sassa et.al. 2005). 

 

CHAP VI: CONCLUSION AND RECOMMENDATIONS 

1.CONCLUSION 

First and foremost the impacts of floods in the field visited sectors of Musanze District has been 

respectively  pronounced in Muko, Busogo, Gataraga, Kinigi, Nyange, Musanze, Shingiro and 

Gacaca. It is in this respect that the interventions with the relief items to support the community 

affected is paramount in these affected communities. The need to assist them in Disaster risk 

reduction at their places should not be neglected. Most of the interventions received by affected 

community were basically oriented to the community works (Imiganda) from the neighboring 

households supported by the local community leaders. The existing community works has 

nothing to do with the rain water channels created by heavy rain from virunga unless there is the 

technical study to channeling the rainwater from volcanoes. The following sectors of Musanze 

District were found to be mostly affected by landslides; these are   Remera, Rwaza sectors. Most 

of households affected by Landslides in these areas are experiencing the following challenges 

such as houses collapsed, others damaged, the farmlands, roads and street slided. Some of 

livestock around Five pork collapsed in Rwaza sectors while environmental degradation is 

causing a set of challenges. 
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Another challenge found in most of the field visited sectors is the lack of rain water collection in 

all over the community houses and Infrastructures. Normally we identified the gaps between the 

local leaders and the community where the newest and oldest houses are the mostly characterized 

by lack of rain water collection and this vulnerability increase the landslides and floods risks 

when a natural hazard like heavy rain strike the area( around 90% of the houses do not have 

rainwater collection.). The current situation presents gaps in terms of lack of rain water 

collection procedures, raison why there is a need for a comprehensive coordination and 

implementation of government policies. Local leaders are invited to monitor regularly the 

implementation of the government plans by the community through sensitize them about the 

settlement policies and the way forwards. 

In General the research on the impacts of floods and Landslides on socio-economic and 

development was conducted in restricted areas of study. Most of challenges identified were 

basically oriented to agriculture and livestock. Recall that in our early pages we pinpointed the 

socio-economic and development style of the community in assessed areas, was based on 

agriculture and Livestock. Over 95% of the populations are farmers and many of them combined 

farming and livestock. The agriculture is carried out on the land that has a set of vulnerabilities 

including the hilly topography that covers the steep slopes of over 40% others between 20-40%, 

community houses in located in steep mountain areas, where gravity is pronounced, Weak soil 

cohesion, the lack of rain water collection, rapid population growth, environmental degradation, 

use of poor farming techniques on these fragile slopes, and many others, are the sources of 

landslides cases. All these challenges regarded as vulnerabilities will be combined with the 

natural hazard to result into landslides disasters. 

Flooding has been also another Disaster that impacted on socio-economic style in the field 

visited sectors and the mostly affected sectors include those adjacent to Virunga National Park. 

The number of challenges identified during our research process was as follows. Communities 

located in low land , farmlands in swampy areas, the lack of drainage systems in different visited 

wetland, the lack of protected gabions with iron filings in the rain water channels to reduce the 

speed of the rainwater from Virunga National Park, environmental degradation, the lack of 

rainwater collection and many others. These existing vulnerabilities have accelerated the 

flooding risk when the natural hazard especially the heavy rain stroked the area. Other challenges 

that accelerate the landslides and floods cases are the climate change and rapid population 

growths.  

The climate change is regarded as the changes experienced in our modern climate and is 

specifically due to human activities such as deforestation, destruction of critical ecosystems that 

impacts on critical biodiversity, burning the fossil fuel for energy purposes. These challenges  

will at the end result into disasters when the natural hazards strike the area. The rapid population 

growth will cause the over exploitation of natural resources, and strong pressure will be exerted 
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on land, water, food and energy resources and when a natural hazard strike the areas 

characterized by these issues it results into natural Disaster. 

2.RECOMMENDATIONS   

  The following are recommendations based on the research on the Impacts of floods and 

Landslides on socio-economic and development in the restricted areas of study: 

1. The local authorities and the community itself are requested to improve the settlement 

policy and its implementation. 

2. The technical study related to searching ways of channeling the rainwater from the heavy 

rain that occurred in the Virunga National Park and created big water channels which 

impacted on soil erosion and environmental degradation. This technical study will be 

carried out in the sectors adjacent to the Virunga National Park such as Nyange, Cyuve, 

Kinigi, Shingiro, Musanze, Muko and Gataraga sectors. 

3. The use of protected gabions with the iron filings is recommended in all over the water 

channels to stop the speed of the rain water from volcanoes that created a number of big 

water channels. 

4. The relocation of the households near the big water channels is recommended to avoid 

the deaths and injuries that could be originated from the rain water coming from 

Volcanoes. 

5. Rehabilitate the existing big rain water channels from the Volcanoes and this will be done 

in selecting the number of plantations such as imigano to stabilize and recover the  rain 

water channels. 

6. The rain water collection on the houses is recommended in all over the visited sectors to 

turn the challenges originated from the rainwater into an opportunity. This should be a 

responsibility of the local community leaders to conduct the regular inspection as well as 

the sensitization of the Government plans and Policies. 

7. The Drainage System of Mukinga river is recommended to find solutions of that 

threatening river which caused flooding of 20 ha of lands and collapse of  crop yields 

from the community having lost  their property in these flooding cases of Mukinga river. 

8. Quick response with food items and seeds is recommended to the affected communities 

in Muko sector where we identified the relocated community living in miserable 

standards of living due to the floods events of April 2012,  the said rain water from 

volcanoes destroyed 20 houses, a number of ha of soil eroded, collapse of crop yields, 

while the affected community in Busogo sector need the same items due to the flooding 

events from Mukinga river.  
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9. The Ministry of Disaster Management and Refugee Affairs is suggested to conduct 

regular monitoring of the use of various interventions and response of relief items to 

support the affected community because researchers identified some cases in Muko 

sector where the MIDIMAR provided the iron sheets but five months ago no house built 

(one case identified in Cyivugiza Cell, Karebero village where affected community are 

relocated).  

10. More trainings and technical support from MIDIMAR and other relevant Institutions to 

increase the level of disaster preparedness to provide the local community the 

knowledge of how to behave during a disaster. In fact during the flooding cases in Muko 

sector 17/04/2012 and that of 12/04/2012, the some of the community were asleep while 

others are providing some local warnings of the incidents. The trainings of Sector 

Disaster Management committee are needed to strengthen their capacity in managing 

disasters. 

11. The Ministry of Disaster Management and Refugee Affairs is recommended to hire the 

Districts Disaster Management Officers in all over the 30 District of the country to 

support the District in the regular monitoring of Disaster risk reduction activities and the 

said officers will be part of the District staff not for the MIDIMAR because this staff is 

in the chart of the District structure. 

12. The Ministry of Disaster Management and Refugee Affairs (MIDIMAR) needs to 

increase the strategic stores of relief items in all over the 30 District of the country to 

support timely the vulnerable from Disasters.  

13. During our research process a number of communities were found built their houses, and 

Infrastructures over the volcanic spot lines where there is a risk of being collapse in 

future time because with the chemical weathering reactions,  these spot lines in volcanic 

region  will be destroyed as the volcanic rocks reacts with rain water progressively. The 

Identified cases include INES Ruhengeri, Ecole des Sciences de Musanze and many 

other houses in localized areas of several Sectors adjacent to the Virunga National Park 

such as Busogo, Gataraga, Shingiro, etc. 
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