
GSHAP Regions and Regional Centers (contacts)

Central-North America; USGS, Golden, CO (K. Shedlock, )shedlock@usgs.gov
South America; CERESIS, Lima, Perü (A. Giesecke, ) giescere@inictel.gob.pe
Central-Northern Europe; GFZ Potsdam, Germany (G. Grünthal, ) ggrue@gfz-potsdam.de
Middle East; IIEES, Tehran, Iran (M. G. Ashtiany, ) ashtiany@dena.üees.ac.ir
Northern Eurasia; JIPE, Moscow, Russia (V. Ulomov, ) ulomov@uipe-ras.scgis.ru
Eastern Asia; SSB, Beijing, China (P. Zhang, ) peizhen@public3.bta.net.cn
Southwest Pacific; AGSO, Canberra, Australia (K. McCue, )kmccue@agso.gouau

GSHAP Test Areas (contacts)

Northern Andes, PILOTO EC-DGI2-CT94-0103
(C. Dimate, INGEOMINAS, Bogotà, Colombia, ) cdimate@esmeralda.ingeomin.gouco
Caucasus, CAUCAS INTAS CT94-1644
(S. Balassanian, NSSP, Yerevan, Armenia, )presidnt@nssp.yerphi.am
Adriatic Sea, ADRIA (D. Slejko, OGS, Trieste, Italy, )dslejko@ogs.trieste.it
East African Rift (K. Atakan, Bergen Univ., Norway, ) kuvvet@ifjf.uib.no
India-China-Tibet (H. Gupta, NGRI, Hyderabad, India, ) director@csngri.ren.nic.in
Ibero-Maghreb (M. Garcia, CSIC, Barcelona, Spain, ) mgarcia@ija.csic.es
Germany-Austria-Switzerland (G. Grünthal, )ggrue@gfz-potsdam.de

Cooperating Projects (contacts)

Canada, GSC (J. Adams, GSC, Ottawa, Canada, ) adams@seismo.nrcan.gc.ca
Central America-Caribbean-South America, PAIGH-IDRC (J. Tanner, Canada, 
jtanner@execulink.com)
Circum-Pannonian Basin, EU-QSEZ-CIRPAN
(R. Musson, BGS, Edinburgh, UK, ) R.Musson@bgs.ac.uk
Eastern Mediterranean, RELEMR USGS/UNESCO
(A. Shapira, IPRG, Tel Aviv, Israel, ) avi@iprg.energy.gou.il
Mediterranean Basin, SESAME IGCP n.382
(D. Giardini, ETH, Zurich, Switzerland, ) giardini@seismo.ifg.ethz.ch
México, UNAM, México City, México
(R. Zúñiga, )ramon@conin.unicit.unam.mx
Turkey and neighboring regions
(M. Erdik, KOERI, Istanbul, Turkey, ) erdik@ . .trhamlin.cc boun.edu
United States of America, USGS (A. Frankel, USGS, Golden, CO, 
afrankel@usgs.gov)

Seismic hazard

Seismic hazard is defined as the probable level of ground shaking associated 
with the recurrence of earthquakes. The assessment of seismic hazard
is the first step in the evaluation of seismic risk, obtained by combining 
the seismic hazard with vulnerability factors (type, value and age of
buildings and infrastructures, population density, land use, date and 
time of the day). Frequent, large earthquakes in remote areas result in 
high seismic hazard but pose no risk; an the contrary, moderate 
earthquakes in densely populated areas entail small hazard but high risk.

The basic elements of modern probabilistic seismic hazard assessment
can be grouped into four main categories:

1. Earthquake catalogues and databases: the compilation of a 
 uniform database and catalogue of seismicity for the historical 
 (pre-1900), early-instrumental (1900-1964), and instrumental 
 periods (1964-today).
2. Earthquake source characterization: the creation of a master 
 seismic source model to describe the spatial-temporal 
 distribution of earthquakes, using evidence from earthquake 
 catalogues, seismotectonics, paleoseismology, geomorphology,
 mapping of active faults, geodetic estimates of crustal 
 deformation, remote sensing, and geodynamic models.
3. Strong seismic ground motion: the evaluation of ground 
 shaking as a function of earthquake size and distance, taking into 
 account propagation effects in different tectonic and structural 
 environments and using direct measures of the damage caused
 by the earthquake (the seismic intensity) and instrumental values 
 of ground motions.
4. Computation of seismic hazard: the computation of the 
 probability of occurrence of ground shaking in a given time 
 period, to produce maps of seismic hazard and related
  uncertainties at appropriate scales.

Seismic hazard maps depict the levels of chosen ground motions 
that likely will, or will not, be exceeded in specified exposure times. 
Hazard assessment programs commonly specify a 10% chance of 
exceedance (90% chance of non-exceedance) of some ground motion 
parameter for an exposure time of 50 years, corresponding to a return 
period of 475 years. This Global Seismic Hazard Map depicts Peak 
Ground Acceleration (PGA) with a 10% chance of exceedance in 50 
years. The site classification is rock everywhere except Canada and the 
United States, which assume rock and (or) firm soil as the reference 
ground conditions. PGA, a short-period ground motion parameter that 
is proportional to force, is the most commonly mapped ground motion 
parameter because current building codes that include seismic 
provisions specify the horizontal force a building should be able to 
withstand during an earthquake. Short-period ground motions affect 
short-period structures (e.g. , one- to two-story buildings, the largest 
class of structures in the world). This GSHAP map depicts the likely 

The Global Seismic Hazard Assessment Program - GSHAP

The Global Seismic Hazard Assessment Program (GSHAP) was launched in 1992 by the 
International Lithosphere Program (ILP) with the support of the International Council of 
Scientific Unions (ICSU), and endorsed as a demonstration Program within the framework 
of the United Nations International Decade for Natural Disaster Reduction (UN/IDNDR).

Minimization of the loss of life, property damage, and social and economic disruption due 
to earthquakes depends an reliable estimates of seismic hazard. National, state, and local 
governments, decision makers, engineers, planners, emergency response organizations, 
builders, universities, and the general public require seismic hazard estimates for land use 
planning, improved building design and construction (including adoption of building 
construction codes), emergency response preparedness plans, economic forecasts, housing 
and employment decisions, and many more types of risk mitigation. The GSHAP was 
designed to provide a useful global seismic hazard framework and serve as a resource for 
any national or regional agency for further detailed studies applicable to their needs.

The GSHAP cooperated with a number of international organizations, including the 
International Association of Seismology and Physics of the Earth Interior (IASPEI), 
UNESCO, the International Association of Earthquake Engineering, and the World 
Meteorological Organization.

Financial support from NATO, ILP, ICSU, UNESCO, IASPEI, the European Council, the 
European Union, the International Geological Correlation Program and INTAS is 
acknowledged. Many national agencies supported or participated in the GSHAP. The 
insignia of primary contributors appear an the map. Some proprietary software for hazard 
computation (FRISK88M) was supplied freely to GSHAP by R. McGuire.

For more information
The GSHAP map and all associated documentation, including regional reports, maps of 
seismicity, source characterization and site classification information, and GSHAP yearly 
reports are available via the Internet through the GSHAP homepage, 
http://www.seismo.ethz.ch/GSHAP/.

Copies of this map may be obtained from the WWW at 
http://www.seismo.ethz.ch/GSHAP/ and from

Swiss Seismological Service    USGS/CRGHT
ETH Hoenggerberg    MS 966 Box 25046  
8093 Zurich - Switzerland   Denver, CO 80225 USA  
sed@seismo.ifg.ethz.ch gshapmap@usgs.gov    

Copies of the Annali di Geofisica volume containing all of the published GSHAP reports 
may be obtained from

Instituto Nazionale di Geofisica   Swiss Seismological Service
via di Vigna Murata 605    ETH Hoenggerberg 
00143 Roma - Italy    8093 Zurich - Switzerland
chiodetti@ingrm.it sed@seismo.ifg.ethz.ch     
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M. Assumpçao (Brasil), M. Bufaliza (Argentina), R. Cabré (Bolivia), 
J. C. Castano (Argentina), C. Dimaté (Colombia), L. Drake (Bolivia),
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(Brasil), H. Yepes (Ecuador), C. Zelaya-Goodman (México)

Africa:
K. Atakan (Norway), L. S. Chapola (Malawy), D. J. Hlatywayo 
(Zimbabwe), F. Kebede, (Ethiopia), D. K. Lombe (Zambia), V. Midzi 
(Zimbabwe), I. Nyambok (Kenya), S. Sellami (Switzerland), F. A. 
Tugume (Uganda), G. Turyomurugyendo (Uganda)

SW Pacific - SE Asia:
W. Boyce (Samoa), K. McCue (Australia), G. McVerry (New Zealand), 
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N. Trevor (USGS, Golden, CO, USA)  ntrevor@usgs.gov
U. Lemgo (GFZ Potsdam) lemgo@gfz-potsdam.de
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K. Abdullabekov (Uzbekistan), T. Annaka (Japan), T. Ashirov 
(Turkmenistan), Ayzberg (Byelorussia), S. Balassanian (Armenia), 
S. Bhatia (India), S.-N. Chang (Taiwan), T. Chelidze (Georgia),
J. R. Choudhury (Bangladesh), M. Erdik (Turkey), M. Gao (China),
D. Garcia (Philippines), A. Gassanov (Azerbaijan), M. Ghafory-Ashtiany 
(India), D. Giardini (Switzerland), H. Gupta (India), N. Kondorskaya 
(Russia), T. Kronrod (Russia), A. Kurskeev (Kazakhstan), M. McGuire 
(USA), G. Molchan (Russia), S. Negmatullaev (Tadzhikistan), M. Pandey 
(Nepal), L. Peng Siong (Malaysia), B. Pustovitenko (Ukraine),
E. Rogozhin (Russia), K. Shedlock (USA), M. Swe (Myanmar), B. Tavakoli 
(Iran), A. V. Timush (Kazakhstan), V. Trifonov (Russia), A. Turdukulov 
(Kyrgyzstan), V. Ulomov (Russia), N. D. Xuyen (Vietnam), 
Z. Yang (China), P. Zhang (China)

Europe-Mediterranean:
A-Q. Amrat (Jordan), Ch. Bosse (Germany), T. Camelbeeck (Belgium), I. 
Cecic (Slovenja), M. Chadi (Tunisia), T. de Crook (Netherlands), 
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(USA), M. Herak (Croatia), E. Ibrahim (Egypt), P. Labak (Slovakia), 
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M.-J. Jiménez (Spain), P. Maentyniemi (Finland), K. Makropoulos 
(Greece), J.-M. Martínez-Solares (Spain), D. Mayer-Rosa 
(Switzerland), B. Muco (Albania), R. Musson (UK), C. Papaioannou 
(Greece), G. Papakyriacou (Cyprus), L. Peruzza (Italy), S. Riad
(Egypt), P. Scandone (Italy), V. Schenk (Czech Republic), 
Z. Schenkova (Czech Republic), S. Seilami (Switzerland), A. Shapira 
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(Italy), E. Sulstarova (Albanis), B.-A. Tadili (Morocco), V. Ulomov 
(Russia), R. Verbeiren (Belgium), R. Wahlstroem (Sweden), 
B. Zabukovec (Slovenia), T. Ziros (Hungary)

level of short-period ground motion from earthquakes in a fifty-year 
window. The map colors chosen to delineate the hazard roughly 
correspond to the actual level of the hazard. The cooler colors 
represent lower hazard while the warmer colors represent higher 
hazard. Specifically, white and green correspond to low hazard 
(equivalent to 0% - 8% g where g equals the acceleration of gravity); 
yellow and orange correspond to moderate hazard (8% - 25% g); 
pink and dark pink correspond to high hazard (25% - 40% g); and 
red and brown correspond to very high hazard (≥40% g). In 
general, the largest seismic hazard values in the world occur in areas
that have been, or are likely to be, the sites of the largest plate 
boundary earthquakes.

Compilation of the Global Seismic Hazard Map

In order to mitigate the risk associated with the recurrence of 
earthquakes, the GSHAP fostered a regionally coordinated, 
homogeneous approach to seismic hazard evaluation. The 
GSHAP strategy was to establish a mosaic of regions led by 
selected regional centers and of multinational test areas under the 
coordination of large working groups. Some areas, specifically 
the Mediterranean and the Middle East, were included in several 
overlapping projects. In addition, the GSHAP allied with 
existing hazard projects to avoid duplications and strengthen 
cooperation across borders (e.g., in the Balkans and Near East). 
Working groups of national experts representing the different 
disciplines required for seismic hazard assessment were 
assembled for each region or test area. These working groups 
produced common regional earthquake catalogues and source 
characterizations, and compiled or computed regional hazard 
values. In some cases (parts of Africa, The Western Pacific, and 
North America) the GSHAP hazard map was derived from 
published materials. Finally, an editorial committee supervised 
the integration of the results of all the regional projects into the 
Global Seismic Hazard Map.

The PGA data were combined with a shaded relief base map 
using Arc/Info 7.2.1 geographic Information System (GIS), 
Software. The cell size of the PGA and relief base grids is 
0.0833 degrees. 

GSHAP Regions and Regional Centers

GSHAP regions and regional centers are outlined in black, multinational test areas are outlined in blue, and cooperating projects are outlined in green.

  

 

y

 

60°

90°

30°

0°

30°

60°60°

0°

30°

30°

60°

90°
180° 150° 120° 90° 60° 30° 0° 30° 120°90°60° 180°150°

180° 150° 120° 90° 60° 30° 0° 30° 120°90°60° 180°150°

LOW MODERATE

HAZARD

HIGH VERY  HIGH

HAZARD HAZARD HAZARD

0 0.2 0.4 0.8 1.6 2.4 3.2 4.0 4.8

10% PROBABILITY OF EXCEEDANCE IN 50 YEARS; 475 year return-period

2PEAK GROUND ACCELERATION (m/s )

Scale:  1:35,000,000 At The Equator
Robinson Projection

0 500 1000 1500 2000 2500 KM500

500 0 500 1000 1500 2000 2500 MI

Boston

Madras
Bangalore

Hyderabad

Colombo

Dar

 

es

 

Salaam

raBujumbu

Kigali

Kampala

Nairobi

Muqdisho

Adis Abeba 

jDi bouti

Sana’a

aAsmer

Reykjav’k

Lusaka

Harare

Lilongwe

Antananarivo

Oslo

Dublin

London
gBirmin ham

Manchester

Edinburgh

Lisboa

Madrid

Rabat

Barcelona

Algiers Tunis

Ṭarābulus

a
Doh

Abu

 

Dhabi

Al

 

Kuwayt

Ar

 

Riyad

Masqat

Bombay

Karachi

Is
la

m
ab

ad

Kabul

Singapore

mKuala

 

Lu pur

Bandar

 

Seri

 

Begawan

Ho Chi Minh

 

City

Krung Thep

PePhnom

 

nh

ViangchanYangon

Jakarta

Port

 

Moresb

Osaka
Pusan

Nagoya

Yokohama

Tokyo

Kathmandu

Lahore

Delhi

Thimphu

Dhaka

Calcutta

Hanoi
Hong

 

Kong

gGuan zhou

Lanzhou

Wuhan

Irkutsk

Ulaanbaatar

N'Djamena

Khartoum

ih nt iA a

Cairo

Tel

 

Aviv-YafoAlexandria Amman

Baghdad
Dim

ashq

Bayrūt

Nicosia

Ankara

T'Bilisi

Yerevan Baku

Ashkhabad

Tehran

Dushanbe

ekBishktken
Tash

Almaty Ürümqi

Omsk Novosibirsk

Nordvik

Wellington

Melbourne

Canberra

Sydney

Perth

pCa e

 

Town

Maputo
aneMbabJohannesburg

Gaborone
Pretoria

Maseru

Windhoek

Luanda

Kinshasa
Brassaville

Libreville

Monrovia

nFreetow

Conakry

Malabo
gBan ui

Yaoundé

Abidjan Accra L
o

m
e

L
a
g
o
s

P
o

r t
o

 

N
o
v o

Niamey

Ouagadougou

Bamako

Bissau

Banjul

Dakar

Nouakchott

Port-au-Prince

Kingston
Santo

 

Domingo

San

 

Juan

Bogota

Quito

Recife

La

 

Paz

Lima

Buenos

 

Aires
Montevideo

Santiago

Rio

 

De

 

Janeiro

Asuncion

Sao

 

Paulo

Belo

 

Horizonte

Bras’lia

Manaus

Rémire

Paramaribo
Georgetown

Port

 

of

 

Spain
Caracas

namaPa
San

 

Jose

Managua

Guatemal

San

 

Salvador

a
Tegucigalpa

Belmopan

Miami

La

 

Habana

n

 

D.C.Washingto

Toronto
Ottawa

Montreal

iladelpPh hia

New

 

York

Detroit

Chicago

San

 

Francisco

Los

 

Angeles

Seattle

uverVanco

Anchorage

Fairbanks

Denver

Salt

 

Lake

 

City

Houston

Dallas

Mexico

 

City

Manila

Taipei

Shanghai

Seoul

Pyongyang

Vladivostok

Tianjin

Beijing

Tianjin

Beijing

Shenyang

Harbin

Okhotsk

Yakutsk

nevshiKi

curestiBu
Beograd

ySofi a
Skopje

eiranT

rajeva oS

daogrTit

pNa oli

Roma

nreB

Milano

anaLjublj
Zagreb

va
Bratisla

Budapest
Wien

oK benhavn

Stockholm

München
Paris

Bru llxe es

Amsterdam

Frankfurt

Berlin

Praha

Warszawa

Kiev

Minsk

Vilnius

Riga

Tallinn

iHelsink

St.

 

Petersburg

Moskva

ILP

ICSU

IASPEI

UNESCO

SSB

SED

ING

Global map assembled by 

D. Giardini, G. Grünthal, K. Shedlock and  P. Zhang, 1999

Produced by the Global Seismic Hazard Assessment Program (GSHAP),
a demonstration project of the UN/International Decade of Natural Disaster Reduction

GLOBAL SEISMIC HAZARD MAP


