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Implementation status,
Preliminary results and future challenges
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The Virunga supersite is now a network
of local scientists from 7 institutions
(Universities and Research Centers)

- 5in DR Congo
- 2in Rwanda
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+ 5 international agencies



Preliminary results
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The purpose of the requested mapping is to generate comprehensive knowledge through performing pre-disaster

RISK'AND RECOVERY situation analysis, concerning a potential eruption of the Nyiragongo volcano located near to Goma, capital of the

Democratic Republic of Congo (DRC).
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The Copernicus successfully activated risk analyses with a focus on volcanic hazard,
and produced:
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2.2. Field data were acquired in collaboration with Rwanda

1. Avaible Geospatial Data for Nyiragongo Volcano:
a. Nyiragongo and Nyamulagira historical (1938 to present) lava flows shapefiles
b. Nyiragongo and Nyamulagira eruptive fissures
c. Nyiragongo 1977 and 2002 eruptions eruptive vents
d. Road Network for both Goma (DR Congo) and Gisenyi (Rwanda) cities and surroundi
e. Urbain area shapefiles for both Goma and Gisenyi cities and surroundings villages
f. Hydrographic Network in the study area
g. Fuel stations location
h. Hospitals location in both Goma and Gisenyi cities
i. Schools (primary, secondary and university) location in both Goma and Gisenyi cities

g. Administrative limits shapefiles for Goma and villages around, and Gisenyi



Map of field data to be used as input
in the volcanic maps production

Some data are from the literature
e.g. -Thonnard and Denaeyer 1965;
- Smets et al. 2010
- Komorowski et al. 2003 {7,
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2. Ground Contol Points for the High Resolution Image

Overview of the five (5) Differential GCPs Overview of the six (6) extra GCPs
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2.3. The CEOS supports the Virunga Supersite with COSMO-Skymed and Pleiades

Agenzia Spaziale Italiana (ASI) COSMO-Skymed: entire archived imagery over the
AOIl + 100 new products/year for a period of 2 years

Centre National d’'Etudes Spatiales | Pleiades: quota of 9 images tristereo (on the basis of
(CNES) one Pléiades monoscopic scene 400kmz2) / year
which is roughly equivalent to 3.600km? of tristereo
acquisitions / year, for a period of 2 years. Total
~22.000 km?.
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COSMO-Skymed data ordering is ongoing

Archives:
More than 300 images
for each frame
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# Name Institution Country

1 Bagalwa Rukeza Monfort Goma Volcano Observatory RD Congo
2 Charles Balagizi Goma Volcano Observatory RD Congo
3 Sandra M. Nzamu Goma Volcano Observatory RD Congo
4  Fikiri Migabo Goma Volcano Observatory RD Congo
5 Jonathan Kavuke Goma Volcano Observatory RD Congo
6 King Iragi Goma Volcano Observatory RD Congo
7 Gentil Balezi Goma Volcano Observatory RD Congo
8 Rigobert Bahati Birembano Institut Supérieur Pédagogique de Bukavu RD Congo
9 Richard Birindwa Cubwe RD Congo
10 Gustave Byabuze Institut Géographique du Congo RD Congo
11 Fiama Bondo Silvanos CRSN/Lwiro RD Congo
12 Guy Shungu University of Goma RD Congo
13 Mike Poland USGS USA

14 Michael Lisowski USGS USA

15 Estelle Chaussard State University of New York at Buffalo USA

16 Mauro Coltelli INGV Italy

17 Mario Matia INGV Italy

18 Diego Copolla Universita di Torino Italy

19 Mariarosaria Manzo Consiglio Nazionale delle Ricerche (CNR) Italy

20 Pieter Rottiers BELSPO Belgium
21 Frangois Kervyn MRAC Belgium
22 Nicolas d'Oreye NMNH/ECGS Belgium
23 Dominique Derauw CSL/ECGS Belgium
24 Ludivine Libert CSL Belgium
25 Adriano Nobile MRAC Belgium
26 Antoine Dille MRAC Belgium
27 Halldor Geirson ECGS Belgium




2.4. Natural hazards assessment in the Virunga and Lake Kivu basin

Nat Hazards (2018) 93:31-66 @ CrossMark
https://doi.org/10.1007/s11069-018-3288-x
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Natural hazards in Goma and the surrounding villages,
East African Rift System
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Abstract The city of Goma and its surrounding villages (Democratic Republic of the
Congo, DRC) are among the world’s most densely populated regions strongly affected by
volcanic hazards. In 2002, Nyiragongo volcano erupted destroying 10-15% of Goma and
forced a mass evacuation of the population. Hence, the ~ 1.5 million inhabitants of Goma
and Gisenyi (Rwanda) continue to live with the threat of new lava flows and other eruptive
hazards from this volcano. The current network of fractures extends from Nyiragongo
summit to Goma and continues beneath Lake Kivu, which gives rise to the fear that an
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Gas plume and ash emissions
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Rainwater represents an important water resource




Water pollution
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Applied Geochemistry 81 (2017) 76—89
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journal homepage: www.elsevier.com/locate/apgeochem
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Rain-plume interactions at Nyiragongo and Nyamulagira volcanoes
and associated rainwater hazards, East Africa
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ABSTRACT

A rain-gauge network consisting of 13 stations was installed on the volcanic fields around Nyiragongo
and Nyamulagira volcanoes, as well as in the surrounding villages and Goma city (DR Congo) from
December 2013 to October 2015. The rain gauges were then sampled on a monthly basis in order to
evaluate the influence of volcanic emissions on rain chemistry and rainwater quality. This is the first
temporally distributed dataset of rain chemistry from this densely populated region, where the two
Africa’'s most active volcanoes, 14 km apart, continuously eject gases and ash to the atmosphere and
where rainwater represents an important water resource. The results revealed that volcanic emissions
are the primary source of the dissolved loads. Wind-blown dust dissolution is in fact occasionally the
dominant source of major cations at cities and villages that are remote with respect to the volcano
summits. A few sites located in the forested Virunga National Park are neither significantly impacted by
volcanic emissions nor wind-blown dust. The combined contribution of volcanic gases and the disso-
lution of volcanic ash and soil dust determined the pH of the rainwater. Thus, areas with limited volcanic
impact showed higher pH values (up to 7.6), while those that experience major volcanic impact showed
lower pH values (as low as 3.1), as a consequence of the continuous input of acidic volcanic gases. The
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3. Present and future challenges

(1) Capacity building of local scientists

(1) — 1 USGS-VDAP- could support GVO's capacities for INSAR data analysis and
interpretation for volcano monitoring

(1) — 2 INGV will support GVO'’s capacities for SAR data analysis and interpretation
for volcano monitoring.
— INGV will also provide 2 kinematics GPS stations and lon Chromatograph and
provide training for their use.

(2) Acquisition of ground based data to be shared among the Supersite scientific
community.
=> You have an equipment that may help, please contact us!

(3) We have written a project to support the supersite activities
=» looking for funding sources.
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