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The Ruzizi River – a unique 
geomorphological landscape at the 
border between three African 
countries





Bukavu (DR Congo) - a city 
built on landslides 

~80,000 inhabitants live on 
this active landslide



Bukavu (DR Congo) - a city 
built on landslides 

~80,000 inhabitants live on 
the landslide



© Earth magazine © J-P Malet

Slumgullion

© Nature

Boulder Creek

WHY IN THE 
TROPICS?

6

IPCC Sixth Assessment Report, 2021

Context of data scarcity – lack of research
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Emberson et al. (2020)
NHESS

Zhou et al. (2019)
Sci. Data

Stanley and Kirschbaum (2017)
Natural Hazards
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by 2040 [%]

Landslide
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The western branch of the East African Rift 

A landslide hotspot 
in Africa and at the 
global level

Dewitte et al., 2022. Treatise on Geomorphology

https://www.sciencedirect.com/science/article/abs/pii/B9780128182345001188?via%3Dihub


• Satellite remote sensing (SAR, 
optical)

• Field work, drone image 
acquisition, climate data, etc.

• Historical aerial photographs 
(RMCA archives) 

• Citizen science

• Strong partnership with African 
institutions

• Research strategies in data-
scarce context

1. CO get the
information

2. CO record it
in Kobo

3. Event info sent
by mobile network

4. CRSN checks
and validate

A pluridisciplinary and holistic approach
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Dewitte et al., 2021. Landslides

Regional inventory and susceptibility
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30,000 landslides 
from satellite imagery
+ field validation

https://link.springer.com/article/10.1007/s10346-020-01452-0


Dewitte et al., 2021. Landslides

Regional inventory and susceptibility

30,000 landslides 
from satellite imagery
+ field validation

Depicker et al., 2020. 
Geomorphology
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Regional landslide 
susceptibility

https://link.springer.com/article/10.1007/s10346-020-01452-0
https://www.sciencedirect.com/science/article/abs/pii/S0169555X19303770
https://www.sciencedirect.com/science/article/abs/pii/S0169555X19303770
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Debris avalanches in Rwanda – May 2018
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• Recent landslides that occurred in the last 
decades are not seismically triggered

• Recent landslides are triggered by rainfall and 
are mostly shallow slope processes

Landslide events & triggering factors
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Annual landslide distribution 
and rainfall seasonality

Landslide peak

Monsieurs et al., 2019. NHESS

Regional rainfall 
threshold for landsliding

Landslide events & triggering factors

• Recent landslides that occurred in the last 
decades are not seismically triggered

• Recent landslides are triggered by rainfall and 
are mostly shallow slope processes

https://nhess.copernicus.org/articles/19/775/2019/


Shallow landslides, deforestation and landscape rejuvenation

Depicker et al., 2021. Earth Surface Dynamics 15

Examples of landslides that followed
deforestation. © Google Earth 2021

https://esurf.copernicus.org/preprints/esurf-2020-87/


Shallow landslides, deforestation and landscape rejuvenation
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Examples of landslides that followed deforestation
© Google Earth 2021

Example of a 
knickpoint
(waterfall) in 
RwandaDepicker et al., 2021. Earth Surface Dynamics

https://esurf.copernicus.org/preprints/esurf-2020-87/


Shallow landslides, deforestation and landscape rejuvenation

17

Examples of landslides that followed
deforestation. © Google Earth 2021

Example of a 
knickpoint
(waterfall) in 
Rwanda

Deforestation increases 
landslide activity for a 
period of roughly 15 years 

Depicker et al., 2021. Earth Surface Dynamics

https://esurf.copernicus.org/preprints/esurf-2020-87/


Landslide risk and the legacy of societal and environmental changes
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1. Reconstruct forest cover changes 1958-2016
2. Link forest cover changes to landslide 

susceptibility
3. Link susceptibility to hazard 
4. Risk = hazard x exposure x vulnerability
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• Environmental and societal changes 
resonate in landslide disaster risk

• Risk in the eastern DR Congo higher due to
widespread deforestation, mining, conflicts

1. Reconstruct forest cover changes 1958-2016
2. Link forest cover changes to landslide 

susceptibility
3. Link susceptibility to hazard 
4. Risk = hazard x exposure x vulnerability



Landslide risk and the legacy of societal and environmental changes
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• Environmental and societal changes 
resonate in landslide disaster risk

• Risk in the eastern DR Congo higher due to
widespread deforestation, mining, conflicts Depicker et al., 2021. Nature Sustainability Maki Mateso et al., 2023. NHESS

1. Reconstruct forest cover changes 1958-2016
2. Link forest cover changes to landslide 

susceptibility
3. Link susceptibility to hazard 
4. Risk = hazard x exposure x vulnerability

https://www.nature.com/articles/s41893-021-00757-9
https://nhess.copernicus.org/articles/23/643/2023/nhess-23-643-2023.html


Dynamics of slow-moving landslides

Dille et al. 2021, Remote Sensing of EnvironmentDille et al. 2019, Geomorphology

Example of the Ikoma landslide (DR Congo)

https://www.sciencedirect.com/science/article/abs/pii/S0034425721001206
https://www.sciencedirect.com/science/article/abs/pii/S0169555X19303071


Dynamics of slow-moving landslides

2018

22

Example of the Funu landslide (Bukavu - DR Congo)



Dynamics of slow-moving landslides

1959 2018
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Example of the Funu landslide (Bukavu - DR Congo)

Dille et al., 2022. Nature Geoscience

https://www.nature.com/articles/s41561-022-01073-3


Dynamics of slow-moving landslides

1959 2018

Dille et al., 2022. Nature Geoscience 24

Example of the Funu landslide (Bukavu - DR Congo)

Urbanisation interferes with the natural 
behaviour of the landslide through modifications 
of slope hydrology

https://www.nature.com/articles/s41561-022-01073-3
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Bukavu (DR Congo)

30% of the city is built on 
landslides



Bukavu (DR Congo) – towards risk assessment

26

Michellier et al., in 
preparation



Bukavu (DR Congo) – towards risk assessment
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Michellier et al., in 
preparation

Field survey & 
transdisciplinarity



Bukavu (DR Congo) – awareness raising
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Michellier et al., in 
preparation

Information centre (CIRRINa) on 
natural hazard risks  at Université 
Officielle de Bukavu

Serious games | 
stakeholders & 
schools



Bujumbura (Burundi)
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Bujumbura (Burundi)

Kubwimana et al., 2021. Geosciences 30

https://www.mdpi.com/2076-3263/11/6/259


Bujumbura (Burundi)

Kubwimana et al., 2021. Geosciences 31

Large (urban) gullies – landslides

https://www.mdpi.com/2076-3263/11/6/259


Bujumbura (Burundi)

Example of a 
compound -
cascading event

• Intense rainfall

• Hundreds of landslides

• Debris flows

• Flash floods

• Quarrying (Q) activities 

• Dam breaching

Kubwimana et al., 2021. Geosciences
32

https://www.mdpi.com/2076-3263/11/6/259
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Landslides… risk or opportunity?

Rural environment west of Lake Kivu  (DR Congo)
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Landslides… risk or opportunity?

Rural environment west of Lake Kivu  (DR Congo)

F a u l t  s c a r p

Hanging valley
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Landslides… risk or opportunity?

Rural environment west of Lake Kivu  (DR Congo)

F a u l t  s c a r p

Hanging valley

Maki Mateso et al., to be submitted

https://meetingorganizer.copernicus.org/EGU22/EGU22-2009.html


To be continued…

• Landslide inventory

• Monitoring – survey

• Citizen science – observer networks

• Origin – mechanisms

• Threshold conditions (rainfall, topography, etc.)

• Role of human-induced environmental change (land use, 
climate, etc.)

• Direct and indirect impacts – vulnerability – risks

• Prediction maps (where and when)

• Tools for land management and urban planning



A diverse partnership

Axel Deijns
Arthur Depicker
Antoine Dille
Liesbet Jacobs
Violet Kanyiginya Twagira
Désiré Kubwimana
Jean-Claude Maki Mateso
Elise Monsieurs
Toussaint Mugaruka Bibentyo
John Sekajugo
Pascal Sibomana
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Olivier Dewitte
olivier.dewitte@africamuseum.be

https://georiska.africamuseum.be
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