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venezuela is the eighth largest country in the world, and is the third largest in south america. it is also the
world’s top exporter of gold, having produced on average between 7.6 and 8.9 million ounces per year from the

1940s to the mid-1990s. it is also venezuela’s biggest industry and an important economic force in latin
america. according to the cia’s world fact book, the total population of venezuela is 33,614,461 in 2010, and

the total area of venezuela is 1,766,900 square kilometers, or about one-tenth of the size of the united states.
its population density is 87.1 people per square kilometer. the population of venezuela is concentrated in the

coastal plains and andes mountains. the country’s total land area is 1,766,900 square kilometers, of which
arable land (cultivable land under the direct influence of the sun) represents about 83% and forested land 9%,
and is fairly evenly distributed, with approximately 78% of the country having an altitude of 1,000 m or less,
and the remainder having an altitude between 1,000 m and 3,000 m. the first regional tsunami event of the
2010 earthquake came from the caribbean sea, where the seismic waves of magnitude 6.1 were recorded at

punta de mata, monagas state, venezuela (fig. 1, top inset), about 5.5 hours later. the event was followed by a
m=6.3 earthquake in the amazon region (fig. 1, bottom inset) 4.3 hours later. the epicentre of the latter

earthquake was 63 km northeast from the eastern coast of the island of margarita, margarita state, venezuela
(see fig. 1). the epicentres of these earthquakes are most likely around the isthmus of panama, or northeast of

guyana, respectively. we assume that the large population around the coast of the caribbean sea, and the
other two largely populated areas on the central and eastern sections of the country are critically located to the
east and southeast of these epicentres, respectively. the geographical location of the mountainous regions is of

interest for this earthquake hazard study:
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figure 1. a map of the western venezuela region, showing the earthquake probabilities based on the results of
the p-sha (bendito et al. 2001). probability of the relevant earthquake scenario occurring between 1801-1999 is

shown as white patches. the cross-hatching, providing the boundaries for the study region, follows the gps-
based image product of the national imagery and mapping agency (nima). each of the red circles corresponds
to the location of one of the 21 case study sites that we analyzed. [ figure legend ]: the figure shows a map of

the western venezuela region (a cross-hatched area), with red circles showing 21 gps-identified case study
sites. the upper plot of probabilities (white patches) shows probabilities of the relevant seismic scenario

occurring between 1801-1999. the more modern earthquake data begin in 1940; the retrofitted red circles
show the more recent retrofit case study sites from 2003-2005. after additional meetings, we reviewed the final
reports from the interagency performance evaluation (ipe) with members of the nima-noaa and geo teams. we
had developed a series of case study models for site-specific seismic response to be used by nasa contractors
and nima staff to simulate the effect of the future buildings on the existing buildings, and also to quantitatively
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analyze the level of demand on existing infrastructure provided by the retrofits. in each case study site, we
simulated the effects of a significant earthquake on the surrounding communities. if a retrofit of the building

with certain seismic evaluation design loadcases did not yield anticipated economic savings, we would
determine the cause of the anomaly and set goals to achieve the anticipated savings. in the end, we concluded
that we could capture most of the relevant information from the ipe samples for our site-specific models, to be

used for future application of the eise guidelines. 5ec8ef588b
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