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WESTERN BRANCH

Virunga Volcanic Province 

and Lake Kivu basin

The Virunga Volcanic Province 

is located in the western 

branch of the East African Rift, 

on the borders between DR 

Congo, Rwanda and Uganda
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The volcanic field is a highly 
populated with cities and villages 
built on active volcanoes and are 
home for more than 2.5 millions on 
both Rwandan and DRC sides
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2. The Virunga is a multiple natural hazards zone
(i) Volcanic hazards: lava flows

Nyiragongo 2021 lava flow

At least 46 eruptions in the last 120 years
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(i) Volcanic hazards: Gas and ash hazards

Mazuku, CO2 diffuse 

degassing

Permanent plume and ash  => water et air qualities
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Example of water pollution impacts 

on human health (dental fluorosis) 

(i) Volcanic hazards: reduced water quality (rain, surface and groundwater)
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(ii) Gases dissolved in lake Kivu
CO2 and CH4−rich deep waters

Strong seismicity during the 2021 eruption, and that gave 
fear for eruptive vents  to open inside the lake
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(iii) Earthquake hazard, as a tectonically active region 

(iv) Landslides and floodings as a mountainous et tropical region with earthquakes 
May 4-5, 2023
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3. Institutions involved in Risk management in the DR Congo
National Strategy for Disaster Risk Reduction

National contingency plan for potential volcanic 

eruptions in the democratic republic of the Congo

The specific case of volcanic Risk Management in DR Congo
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4. Roles of the Goma Volcano Observatory

4.1. Hazard assessments

10

pre-disaster situation analysis concerning a potential eruption of the Nyiragongo volcano located near the city of Goma

4.1. Hazard assessments ─ hazard maps

Advancing Volcanic Hazards in Early Warning For All Workshop 2025 ─Geneva July 7-9, 2025
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Mazuku hazards in Goma and surroundings 
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4.2. Monitoring  of volcanoes and lake Kivu: seismic, geodesic and geochemical 

❑Network of 13 seismics stations

❑Geodesy: 10 GNSS + Kinematic, EDM, Extenso 

❑Geochemical: DOAS, MultiGAS, T°, Lab



13

Risk assessment and stakeholder requirement in Goma, DR Congo (East Africa)
________________________________________________________________________________________________________

Advancing Volcanic Hazards in Early Warning For All Workshop 2025 ─Geneva July 7-9, 2025

4.3. Communication: hazards information and early warning dissemination

Centre information sur les volcans (CIV)

Weekly report / alert 
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Training of community leaders on early warning 

Volcanic hazards and waring signs

volcanic eruption alert siren
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5. Importance of collaboration and partnership

VDAP and INGV are of great support, they have been providing support to the GVO: equipment 
dotation and training of GVO scientists and technicians, support in data processing and 
interpretation

Virunga Supersite, a GEO-GSNL initiative 
provides access, free of charge, to Multi 
Temporal of satellite imagery and processing 
to support volcanic hazards and volcano 
monitoring + equipment donation



16

Risk assessment and stakeholder requirement in Goma, DR Congo (East Africa)
________________________________________________________________________________________________________

Advancing Volcanic Hazards in Early Warning For All Workshop 2025 ─Geneva July 7-9, 2025

6. Operational challenges & needs─ future perspectives
❑ The Goma Volcano Observatory plays a central role in the 

Early Warning System for all in Goma and around, going 
from disaster  assessment, monitoring as well as warning 
dissemination and communication

❑The Virunga is conflict-laden zone  in the past 3 decades, 
this has strongly affected our operational capacities.                                                                        

❑ There is strong need for capacity development of local 
scientists

❑There is strong need for infrastructures development for 
ground-based data collection, processing and storage 

❑ Funding is needed to finance our daily activities



Thanks for your attention

Aksanti sana!
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•Humanitarian 

HUB
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•Data scarcity

•Poor risk 

communicatio
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•Low trust in 

DRM actors

•More than 1 million inhabitants
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Is not the information per se that determines whether people act to address their risk. 
Rather, decisions to act are determined by how people interpret the information. (Paton 
et al. (20208)

1°. Availability Bias
"Past Events = Present Risk"

2°. Normalization Bias
"Used to the Danger"

3°. Adjustment Bias
"I’ve Seen This Before"

4°. Outcome Expectancy Bias
"Better Stay than Lose Everything"

5°. Anchoring Bias
"Can’t Leave Without Them"

Heuristics guide judgment when risk information is scarce
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(a) Reasons for returning early to Goma

PULL factors

• To protect one’s home
• To preserve one's 

well-being
• To reduce losses
• Attached to Goma

(b) Reasons of not evacuating
• To evacuate was riskier than staying
• Lack of resources (money and information)
• To preserve wellbeing of family members
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Take-aways
• Need to improve risk knowledge among locals: Natural processes are not well understood by the 

community

• Effectiveness requires preparation: Various materials (e.g., hazard maps, alert protocols) need 
regular updating and proactive dissemination

• Co-created solutions are essential: Effective early warning implementation must consider local 
context and local informal warning dessemination



Thank you very much!

More details: 
blaise.mafuko.nyandwi@unigom.ac.cd  
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