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Volcanological map

Known eruptions since 1882:

- Nyiragongo : 2 eruptions

- Nyamulagira: 44 eruptions



Nyirangongo

Nyamulagira

Goma city



~ 1,1 million people live in Goma city, 2013



2002 eruption

The Nyiragongo 2002 eruption destroyed the houses of ~120,000 people, forced a self-
evacuation of ~300,000 people (75% of the Goma population at that time), and killed ~140 
people; it destroyed 10–15% of the city, including one-third of the airport runway 



Goma, 2002 eruption

The Nyiragongo 2002 eruption destroyed the houses of ~120,000 people, and killed ~140 
people; it destroyed 10–15% of the city, 



Goma, 2002 eruption

The Nyiragongo 2002 eruption destroyed the houses of ~120,000 people, and killed ~140 
people; it destroyed 10–15% of the city, 



Nyiragongo 2002 eruption : forced a self-evacuation of ~300,000 people (75% of the Goma 
population at that time)



Nyiragongo 2002 eruption : forced a self-evacuation of ~300,000 people (75% of the Goma 
population at that time)



A map showing the southern flank of Nyiragongo volcano and the
1977 (yellow lines) and 2002 (red) eruptive fractures. In 2002, two
lava flows reached Goma, i.e., the western flow that stopped a few
meters north the main road (green line), and the eastern flow
blanketed part of the airport of Goma, and reached Lake Kivu.



❑ Very young Observatory, started after the 2002 eruption but is almost operational 

since 2009

❑ It has not been easy to set up an operational observatory in a war zone 

❑ Very complicated situation without any school dedicated to volcanology, seismology, 

geochemistry or ground deformation: difficulties to have qualified personal



15 seismic & 10 GNSS stations

Data is sent to Europe in real time, we 

have to pay for the internet to get the 

data back in Goma.

No internet since at least 6 months, 

no real time.

Data is backed in the stations on key 

drives, but it is not possible to collect 

the data every day by going in the 

field. This is expensive that pay for the 

Internet. 

Data processing and interpretation

❑ Great and well team for seismic 

data processing and interpretation

❑ No capacity for GNSS data 

processing/interpretation  

(need to develop this) 



EDM at the summit of Nyiragongo

EDM downtown Extensometer measurements 



Scan DOAS stations

Permanent station to be deployed at 

the summit of Nyiragongo

CO2, Rn, T° inside Nyamulagira craterMobile MultiGas



MultiGas measurements 

Field data at Nyiragongo,

monitoring

Field at Nyiragongo



4 DOAS stations

(1 is operational, 

2 others will soon)

VDAP will support

MultiGas 

(1 station at Nyira)

(other is mobile)

VDAP donated 

Soil CO2 (punctual) 

Soil Radon (punctual) 

Soil T° (continuous)



Currently available satellite remote sensing processed data

1. Near real time thermal activity at Nyiragongo and Nyamulagira volcanoes MIROVA system 

Data time series xls. file are received via email on request. Thanks Dr Diego Coppola (diego.coppola@unito.it)

mailto:diego.coppola@unito.it


MOUNTS (Sentinel-1, Sentinel-2, Sentinel-5P).

2. Near real time thermal activity at Nyiragongo and Nyamulagira volcanoes MIROVA system 

2. Near real time SO2 emissions and ground deformation by MOUNTS 
(Sentinel-1, Sentinel-2, Sentinel-5P).

Not possible to distingue Nyiragongo emissions from those from Nyamulagira, the two volcanoes are too close
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Data time series xls. file are received via email on request. Thanks Dr Sebastien Valade (valade.sebastien@gmail.com)

mailto:valade.sebastien@gmail.com




The CEOS supports the Virunga Supersite with COSMO-Skymed and Pleiades

2018-2019 quota

2020-2021 quota



With Copernicus we activated risk analyses with a focus on volcanic hazard, and

produced:

Reference Map



Land Use and Land Cover Map



Lava Flow Hazard Map



Transportation Network Vulnerability



COSMO-Skymed data used to study and monitor Nyiragongo and Nyamulagira

The Agenzia Spaziale Italiana (ASI) 
provides
COSMO-Skymed 200 scenes per year 



Pleiades data used to study and monitor Nyiragongo and Nyamulagira



What kind of data needed/lacking; priority/necessary during 

unrest/crisis response

❑ Video camera on the top of Nyiragongo for lava lake monitoring

❑ Continuous measurements of CO2 in fractures

❑ Continuous extensometer measurements

❑ Receive data in real time: now, during unrest and for crisis response 

Future plan on completing & addressing their needs

The urgent needs are not related to data but to infrastructures and capacity development:  

❑ Infrastructures at the observatory and telemetry network (internet??) to directly send the data 

in real time at the observatory.

❑ Infrastructures such as computer machines, internet connection (data telemetry, EO data 

download, etc), servers,… (stock, process and share the data)  

❑ Capacity development: data exist (e.g. GNSS, CSK and other EO data) but there is no 

qualified human resources to process and interpret 

The need for improving the scientific and technical capacities of the GVO personnel 



❑ Your thought about GVMID initiative

This is a great idea/plan which we fully support

❑ Commitment to actively participate (data contribution, periodic update)

• We will actively participate through data contribution and periodic update

• The EO data obtained through the Supersite are open

• Ground-based data is subject to data policy which may depends agreements

we have with partners or the fact data this is data for monitoring.

❑ Data policy & data sharing

Some non-sensitive data may be open, the other has an embargo period and can

be fully accessible after the embargo.

The data policy is accessible here:
http://geo-gsnl.org/wp-content/Documents/Supersites/Virunga/History/Virunga%20Supersite_Data%20Policy.pdf

http://geo-gsnl.org/wp-content/Documents/Supersites/Virunga/History/Virunga%20Supersite_Data%20Policy.pdf


Thanks to our partners
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