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Workshop on volcano monitoring
infrastructure on the ground and in space

Charles Balagizi
Virunga Volcanoes Supersite
Goma Volcano Observatory Feb 18- 23, 2021



The East African Rift and the Virunga Volcanic Province
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Known eruptions since 1882:

Nyamulagira LavaFlows
1938-40
1948
1951-52
1954
1956
1957
1958
1967

1971
1976-77
1980
1981-82
1984
1986
1987-88
1989
1991-93
1994
1996
1998
2000

2001

2002
2004
2006
2010
2011/2012
VNP limites

- Nyiragongo : 2 eruptions

- Nyamulagira: 44 eruptions
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Goma city

Nyirangongo

Nyamulagira







2002 eruption

s L A s S
The Nyiragongo 2002 eruption destroyed the.houses of ~120,000 people; forced a self-
evacuation of ~300,000 people (75% of the Goma populationat'that time), and killed ~140

people; it destroyed 10=15% of the city, including one-third of the-airport runway
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Goma, 2002 eruption

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




‘?s : Goma, 2002 eruption

e N toz'g 2002 eruption destroyed the houses of ~120,000 people, and killed ~140
Jestroyed 10-15% of the city,
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Nyiragongow eruption : forced a self-evacuation of ~¥300,000 people (75% of the Gom
populatig ‘*’ thatitime) '
Lof




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.
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0 Very young Observatory, started r -théf;ZOOZféﬁL_{g‘ptiOn.,b,u_t"_isélmost operational
since 2009 * o i
Q It has not been easy to set up an ohperational observatory in a war zone

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

geochemistry or ground deformation: difficulties to have qualified personal




I.1. Presently available ground-based infrastructure

28°50'E 29°30'E

SEISMOLOGY & GROUND DEFORMATION

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.

O Great and well team for seismic
data processing and interpretation

O No capacity for GNSS data
processing/interpretation
(need to develop this)




EDM at the summit of Nyiragongo




GEOCHEMISTRY

Scan DOAS stations

he summlt of Nyiragongo
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4 DOAS stations
(1 is operational,
2 others will soon)
VDAP will support

MultiGas

(1 station at Nyira)
(other is mobile)
VDAP donated

Soil CO, (punctual)

Legend
- Urban Area

3 :‘ Virunga National Park limits
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. ": " By v ‘t
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|.2. Satellite remote sensing data

Nyiragongo - Log Radiative Power
Last Update:23-Feb-2021 00:05:00 “

Last month

Zen =54° -Azi =-81° 23/01/21 03/02/21 0B/0zs21 13/02721 18/02/21 23/021 28702721

» Last Year

A A i A o e T

eb21  Mar2l

Data time series xls. file are received via email on request. Thanks Dr Diego Coppola (diego.coppola@unito.it)
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Volcano Monitoring System powered by Sentinel satellites (1, 2, 5P) and Al
60 monitored volcanoes (and growing)

357120 Vilarrica Chile 0 I 2021-02-21 18:12 SoP
a 211040 Stromboli Italy 0 19 0 2021-02-21 16:56 S1
Map Satellite 211060 Etna Italy [ S 2021-02-21 16:56 S1
| 360050 Soufriére Hills United KingdomO 2021-02-21 16:47 S5P
Lengai, Ol
Doinyo
223020 Nyamuragira D.R. Congo 128
223030 Nyiragongo D.R. Congo 128

222120 Tanzania 0 2021-02-21 11:37 S5P

0

0

0 2021-02-21 11:37 S5P
0 2021-02-21 11:37 S5P
0 2021-02-21 10:57 S1
0

0

0

263250 Merapi Indonesia 0 0
221080 ErtaAle Ethiopia 0 0 2021-02-21 10:02 S5P
233020 FOUMASE,  Loonce 0 0 2021-02-21 09:47 S5P
Piton de la
300260 Klyuchevskoy Russia 0 526 2021-02-21 07:08 S1
260010 Barren Island  India 0 ] 2021-02-21 06:37 S5P
262000 Krakatau Indonesia 0 0 0 2021-02-21 06:32 S5P
263340 Raung Indonesia 0 0 0 2021-02-21 06:27 S5P
273070 Taal Philippines 0 0 0 2021-02-21 04:57 S5P
282110 Asosan Japan 0 0 0 2021-02-21 04:57 S5P
268010 Dukono Indonesia 153 0 0 2021-02-21 04:52 S5P
268030 Ibu Indonesia 153 0 ESEa 202 1-02-21 04:52 S5P
290240 Sarychev Peak Russia 0 0 0 2021-02-21 03:22 S5P
Imagery ©2021 TerraMetrics | 100 kM i | Terms of Use.| 300270 Sheveluch Russia 0 0 IS 202 1-02-21 01:42 S5P

* Hover on value to see image acquisition time, click on value to open image.
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Contact valade@igeofisica.unam.mx to register for automatic email alerts.

80, scale [tons] NonE ([l =192
Thermal Anomaly scale [n. pixels] None ([l =10

21-103 [B

Deformation scale [m] NONE
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Not possible to distingue Nyiragongo emissions from those from Nyamulagira, the two volcanoes are too close
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Data time series xIs. file are received via email on request. Thanks Dr Sebastien Valade (valade.sebastien@gmail.com)
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EO data accessed in the framework of the Virunga
Volcanoes Supersite, free of charge
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Open Data

Please read the Virunga Supersite Data Policy

COSMO-SkyMed SAR data can be accessed from the ESA

v .' A4 2 e %‘“ Nyanza 5 + Geohazard Exploitation Platform. See instructions for us
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The CEQOS 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
(CNES)

Dear Mr. Balagizi,

Pleiades: quota of 9 images tristereo (on the basis of
one Pléiades monoscopic scene 400kmz2) / year
which is roughly equivalent to 3.600km?2 of tristereo
acquisitions / year, for a period of 2 years. Total

~22.000 km2.  2018-2019 quota

On behalf of the Committee on Earth Observing Satellites (CEOS) it is my privilege to inform you that, following the
the positive review of your Virunga Volcanoes Supersite 2017-2019 report by the CEOS WG Disasters and the by the
GSNL SAC, your renewal demand as been accepted on the following basis.

CEOS agencies intend to support the Virunga Volcanoes Geohazard Supersite with the following data resources (per

year for a period of 2 years):

2020-2021 quota

- | Agenzia Spaziale Italiana (ASI)

COSMO-Skymed: 200 scenes

Centre National d’Etudes Spatiales (CNES)

Pleiades: 11000 km?2 (to be divided by 2 for
stereo or 3 for tri-stereo)




With Copernicus we activated risk analyses with a focus on
produced:

Dissemination/Publication

The products (maps) are avadabie through e EMS Copernicus Portal at the following URL
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Delivery formats are GeoPDF. GeoJPEG and vectors (ESRI GDB format).

No restrictions on the publication of the mapping apply.
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COSMO-Skymed data used to study and monitor Nyiragongo and Nyamulagira

The Agenzia Spaziale Italiana (ASI)
provides
COSMO-Skymed 200 scenes per year
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Pleiades data used to study and monitor Nyiragongo and Nyamulagira
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O Video camera on the top of Nyiragongo for lava lake monitoring

O Continuous measurements of CO, in fractures
O Continuous extensometer measurements

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

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

O Infrastructures at the observatory and telemetry network (internet??) to directly send the data
in real time at the observatory.
U Infrastructures such as computer machines, internet connection (data telemetry, EO data
download, etc), servers,... (stock, process and share the data)
O Capacity development: data exist (e.g. GNSS, CSK and other EO data) but there is no
gualified human resources to process and interpret

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



I.3. Interest in the Global Volcano Monitoring
Infrastructure (GVMID)

O Your thought about GVMID initiative

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

U Data policy & data sharing



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