T Working together to advance
LR earthquake risk and understanding

M 5’ A/(ULWLK/ /rfum’ Sré?;?é%”n?!

an envisaged collaborative project
in sub-Saharan Africa

Ray Durrheim (chair, GEM-SSA)

CSIR & Witwatersrand University, South Africa

. 'w Cooperativ G
@50 Bl ®GFDRR () e



UR

S = =

c W

Outline

nat initiatives are there to mitigate the risks?
hat are the objectives of GEM Regional Programs?

hat benefits and opportunities does GEM offer?

nat is the status of the GEM Regional Program for

sub-Sahara Africa?

e What tasks lie ahead?
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LR Current Initiatives: ESARSWG

The Eastern and Southern Africa
Regional Seismological

Working Group

Welcome to the Eastern and Southern Africa Eegional Seismological Working
Group (ESARSWG) web page.
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Current Initiatives: AfricaArray
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to be installed in late ‘11, early "12
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Seismic hazard assessment & volcanogenic seismicity
in the Democratic Republic of Congo

Goma DRC,
17 January 2002
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WATARI 24 VOLKRENO

EMPOWERING
DEVELOPMENT
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Seismic hazard assessment & volcanogenic seismicity
in the Democratic Republic of Congo
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The Western Rift Valley of Africa (WRA) has

experienced several severe earthquakes of M>6

in recent historical times, and 3 since 2002
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Current Initiatives: ICSU-ROA

ICSU Regional Office for Africa
SCIENCE PLAN

Natural and Human-induced
Hazards and
Disasters

in sub-Saharan Africa

September 20

ICSU

beemationl Counel far Scance

2.2 Geological Hazards

Caurrently, disasters due w prological hazands have 2 far
smaller impact on sub-Saharan Africa than those due to
hyd logical hazards. Earthquakes account for
2%, and landsfides and volanic hazands account for 1%
of the rumber of hazards ocourring an the continent
{OFDA-CRED, 2002}. However, the impact of these
hazards may change in fusture.

2.2.1 Earthquakes

Sub-Saharan Africa i larpely 2 stable intra-plate region
charscrerized by relatively low levels of seismic activity,
with eanthquakes andomly distributed in space and time
(see Figure 3). The only parts of sub-Saharan Africa that
do not display the characteristics of an intra-plate region
are the Ease African Rift System and the Cameroon
Volcanic Line, where earthquakes are asociated with
active fault zones and volcanic activity.
8 ing carthquakes with magni greater than 6
ocor abmast anmmually in the Fast African Rift. Recent events
inclide the Febnuary 2006 Mozambican M7.5 anthquake,
which was one of the largest ever recorded in southern
Africa. Tremors were fedt as far away as in Zimbabwe and
South Afrie. Four peaple were killed, 27 injused, and at
kst 160 buildings daraped. The extent of economic loss
was noe evaluased. In December 2005, 2 M6.8 event in the
Democratic Repubbic of Congo (DRC) cused several deaths
and damaged school buaildings. The event also killed people
in the Lake Tanpanyika region of western Tanzania, and left
more than 400 families homeless. The Cameroon Valcanic

Line expers q { with vol arel
faule movernenss. They do not exceed magninade €, and o
far have caused 0o human casaahies.

Earthquakes also occur occasionally in the Cape Fold
Belt in Sotsth Afiica. In this cegio, the most destructive
secoslod mirthapeake was s M6.3 event that took place
an 29 September 1969 in the Ceres-Tulbagh region of
the Western Cape, which killed 12 people. Aftershock
activity bl virmmally cessed whion s M5.7 cvesit occuried
an 14 April 1970, qusing further damage in the towns
of Ceres and Wolselcy.

Figure 3: African selsmicity, 1990-2000
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Source: httpe/neic usgs.gownelsgeneral/saism

The impoundment of reservoirs has also trigpered
eaithcpinkes: Fox cxarngle, the Blling of Lake Kirita (o the
border between Zambia and Zimbabwe) and ssbeoquent
Auctustions of water Jeved have been accompanied by
scismicity, the largest event having a magnitade of 6.2
Seismicity has also been asocated with the Gasiep Dam in
South Afticaand the Katse Dam in Lestha.

Mining-related canthquakes pose a sipnificant hazard to
minewarkers in the gold and platinum mining districts of
South Africa. Thousands of minewnrkers have perished
during the kst century as 2 result of rock bunting. No
member of the public has suffered fatal or even sericus
injuries due to mining-related earthquakes, although
some events have damaped surface structures. The

M3.3 event on 9 March 2005 naar Seilfoatein (South
Africa), for example, caused serious damage to schoals,
commercial propenics, apartment blacks, the civic
centre, and 25 houses.

The multitude of active faults in the East African Rife
System poses a significant hazard. Several larpe dams have
been built there, such as Cabora Basa (Mozambique)
and Kariba (on the Zambezi river, berween Zambia and
Zimbabwe). However, African research institutions have
limited capability to mitigate 2nd respond o arthquake
hazards and disasters. Currently, no @nhquake waming
syssem in the region comes dose to the required level of
reliabifity. A sustainable earthquake disaster mitigation
strategy requires the compilation of base maps of known
faults, as well as efforts to detect possible unknown
faubts. also necessary to baild interactive databases
of high-risk areas and integrate them with popalation
distribation, seismic history, and valnerability to hazards
and disasters. To advance scismic research, cooperation
needs to be developed amongst existing institutions

and networks such as Africarray at the University of
Witwatersrand (South Africa), 2 pan-African research

SU ROA Science Plan

Natural and Human-induced Ha zards and Disasters in sub-Saharan Africa
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urrent Initiatives: Nuclear safety
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M=5.3, Stilfontein,
9 March 2005
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Current Initiatives: structures
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Shaking Table

(a) General layout of the dry stack masonry test structure; (b) Photograph of the test

structure—North Wall

An Effective Retrofitting System for
Dry-Stack Masonry Subject to Seismic Loading

oy

H.C. UZOEGBO' and R. SENTHIVEL®
' Associate Professor In Structural Engineering

* Post-Doctoral Research Fellow
School of Cil and Environmental Engineering, University of the Witwatersrand, Johannesburg, South Africa Shake Tsble
Motion
e

¢ 13: Damaged test structure showing the North wall after the base is subjeced 1o 4 22 mum,
harmonic 3 Hz motion for 15 seconds.
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Incomplete & uncertain
seismic catalogues

Sparse seismograph
network coverage

Poor knowledge of active
faults

Shortage of skilled
technicians, seismologists
and engineers
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 Cover whole reéioné and all cn:ountries‘in e.ach ;egién
* Independently funded, bottom-up initiatives
 “Approved” by GEM

 Adopt GEM standards and computational infrastructure
e Contribute regional and national data to global models
e Contribute to build the GEM Global Components
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4.0 MAP 1; SEISMIC HAZARD MAP OF SUB-SAHARAN

LR Benefits & Opportunities e)mm e

AI*RI( A
Feak ground acceleration () with a 10 % Probablity of belng excceded (n a 50 year period

Ensure GEM standards and
procedures are compatible with
African conditions

Transfer knowledge and
technology to African
practitioners and scientists

Apply GEM tools to reduce
earthquake risk in Africa

Contribute to the development

\. Kijko, G. Graham, M. Bejaichund and D. Roblin

of African infrastructure

nell for Geoscier
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Milestones

Yubh- o&mfuwm, A'fudw ke

January 2009 Ad hoc meeting, IASPEI Assembly, Cape Town, SOUTH AFRICA
June 2009 GEM Outreach Meeting, Schloss Hohenkammer, GERMANY

November 2009 15t GEM-SSA Workshop, Nairobi, KENYA

12TH -13TH NOV 2009 AT NATROBI SAFARI CLUB
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U? Milestones 2
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January 2011 GEM Outreach at the Colloquium of African Geology, Johannesburg SOUTH AFRICA
May 2011 Launch GEM Regional Program for North Africa, Rabat MOROCCO
Dr Mohammed El Gabry appointed as Operations Manager for North Africa
June 2011 GEM Outreach meeting, Beijing CHINA
August 2011 Dr Atalay Ayele appointed as Operations Manager for sub-Saharan Africa

September 2011 Promotion of the UNESCO Seismotectonic Map of Africa project at Organization of

African Geological Surveys meetlng, Windhoek NAMIBIA
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Milestones

DEL
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T - JAMANLAN LA progiamme

November 2011 2" GEM-SSA Workshop, Johannesburg SOUTH AFRICA
January -July 2012 Work on catalogues & contribute information to GEM Global Component Teams
July 2012 Understanding Risk Forum & 3 GEM-SSA Workshop, Cape Town SOUTH AFRICA
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| Plans O GEM
LR ruh-Sakaran A{um ae

* Contribute data to GEM Global Component teams
— Historic seismicity catalogues
— Instrumental seismicity catalogues
— Active fault data
— Ground motion prediction models

e Evaluate GEM Global Component outputs
e Raise support to expand regional activities

* Transfer GEM standards and technology
— Pilot study: assess seismic hazard using OpenQuake
— Pilot study: map active faults
— Pilot study: assess vulnerability of urban areas
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U-z Status “HLOGEM

MANAGEMENT COMMITTEE General management and coordination

(7 members) Fund-raising
SCIENTIFIC COMMITTEE Liaison with GEM Global Scientific Board
(10 members) Testing of GEM1

Coordination between sub-regions

SUB-REGIONAL COMMITTEES  East African Rift (ESARSWG)
(6 — 10 members each) Central Africa
West Africa
Southern Africa
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Status

GEM SUB-SAHARAN AFRICA
MANAGEMENT COMMITTEE

o Overall scientific coordination
= Testing of GEMI (Java code global engine) and interaction with Global Components
= Assess progress of Africa sub-regions
=  Ensure other components are addressed in due course (geodetic strain, vulnerability +

EXPOsure, s0Cio-economic impact)

o Members

» Coordinators of each sub-Region Hlatywayo, Midzi, Akpan

»  Admin coordination ICSU-ROA (Enow)
=  Scientific coordination Kianji, chair of Scientific Committee
= [nterim chair Durrheim

SCIENTIFIC COMMITTEE
o Coordinating across sub-Regions. Set standards.
o Liaising with GEM GLOBAL SCIENTIFIC BOARD
o Evalvuation of GEM1(Java code global engine)
o Members of sub-Regional committees

= Catalogue Avele, Singh, Akoto
=  GMPEs & Site Effects Ferdinand, Strasser
= Source Zones Malephane, Chapola
»  Modelling (includes methodology) Kijko, Tabod

»  Vulnerability (structural & socio-economic) Winm
EXTERNAL ADVISORY PANEL

SUB-REGIONAL COMMITTEES
East African Rift Southern Africa Central/'West Africa

ESARSWG, Burundi, Angola, Botswana, Cameroun, Congo, Ghana,

DRC, Rwanda, Sudan. etc | Lesotho, Namibia, South Mali, Nigeria, etc.

Africa, Swaziland, efc

Coordinator Hlatywayo (Zimbabwe) | Midzi (RSA) Akpan (Nigeria)
Catalogues Avele (Ethiopia) Singh (RSA) Akoto (Ghana)
GMPE's & Site Effects | Ferdinand (Tanzania) Strasser (RSA) Amponsah (Ghana)
Source Zones Chapola (Malawi) Malephane (Lesotho) Cisse (Mali)
Modelling Kijko (RSA) Tabod (Cameroun)
Vulnerability Wium (RSA)
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