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Abstract 
 

Portions of all 50 states and the District of Columbia are vulnerable to 

earthquake hazards, although risks vary greatly across the country and within 

individual states. Seismic hazards are greatest in the western United States, 

particularly in California, Washington, Oregon, and Alaska and Hawaii. 

California has more citizens and infrastructure at risk than any other state 

because of the state’s frequent seismic activity combined with its large 

population and developed infrastructure.  

The United States faces the possibility of large economic losses from 

earthquake-damaged buildings and infrastructure. The Federal Emergency 

Management Agency has estimated that earthquakes cost the United States, on 

average, over $5 billion per year. California, Oregon, and Washington account 

for nearly $4.1 billion (77%) of the U.S. total estimated average annualized 

loss. California alone accounts for most of the estimated annualized 

earthquake losses for the nation.  

 

INTRODUCTION 

Close to 75 million people in 39 states face some risk from earthquakes. Earthquake 

hazards are greatest in the western United States, particularly in California, but also in 

Alaska, Washington, Oregon, and Hawaii. Earthquake hazards are also prominent in 

the Rocky Mountain region and the New Madrid Seismic Zone (a portion of the 

central United States), as well as in portions of the eastern seaboard, particularly 

South Carolina. Under the National Earthquake Hazards Reduction Program 
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(NEHRP), the federal government supports efforts to assess and monitor earthquake 

hazards and risk in the United States.1 Given the potentially huge costs associated 

with a large, damaging earthquake in the United States, an ongoing issue for Congress 

is whether the federally supported earthquake programs are appropriate for the 

earthquake risk. This report discusses: 

• earthquake hazards and risk in the United States  

 

Earthquake Hazards and Risk: 

Portions of all 50 states and the District of Columbia are vulnerable to earthquake 

hazards, although risks vary greatly across the country and within individual states. 

(See, for example, the box below describing the August 23, 2011, magnitude 5.8 

earthquake in Virginia.) Seismic hazards are greatest in the western United States, 

particularly in California, Washington, Oregon, and Alaska and Hawaii. Alaska is the 

most earthquake-prone state, experiencing a magnitude 7 earthquake almost every 

year and a magnitude 8 earthquake every 14 years on average.  

 

United States National Seismic Hazard Map: 

Figure 1 shows where earthquakes are likely to occur in the United States and how 

severe the earthquake magnitude and resulting ground shaking are likely to be. The 

map in Figure 1 depicts the potential shaking hazard from future earthquakes. 

 

Figure 1. Earthquake Hazard in the United States 

Source: USGS Fact Sheet 2008-3018 (April 2008), at 
http://pubs.usgs.gov/fs/2008/3018/pdf/FS08-3018_508.pdf. Modified by CRS. 

http://pubs.usgs.gov/fs/2008/3018/pdf/FS08-3018_508.pdf
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2008 Update to the National Seismic Hazard Map:-In 2008, the USGS released 

National Seismic Hazards Maps that updated the version published in 2002. 

Compared to the 2002 version, the new maps indicate lower ground motions (by 10% 

to 25%) for the central and eastern United States, based on modifications to the 

ground-motion models used for earthquakes. The new maps indicate that estimates of 

ground motion for the western United States are as much as 30% lower for certain 

types of ground motion, called longperiod seismic waves, which affect taller, multi-

story buildings. Ground motion that affects shorter buildings of a few stories, called 

short-period seismic waves, is roughly similar to the 2002 maps. The new maps show 

higher estimates for ground motion for western Oregon and Washington compared to 

the 2002 maps, due to new ground motion models for the offshore Cascadia 

subduction zone. In formulating the 2008 maps, the USGS gave more weight to the 

probability of a catastrophic magnitude 9 earthquake occurring along the Cascadia 

subduction zone. The Cascadia subduction zone fault ruptures, on average, every 500 

years, and has the potential to generate destructive earthquakes and tsunamis along 

the coasts of Washington, Oregon, and northern California. 

 

Earthquake Forecast for California: 

According to a report released on April 14, 2008, California has a 99% chance of 

experiencing a magnitude 6.7 or larger earthquake in the next 30 years.4 The 

likelihood of an even larger earthquake, magnitude 7.5 or greater, is 46%, and such an 

earthquake would likely occur in the southern part of the state. The fault with the 

highest probability of generating at least one earthquake of magnitude 6.7 or greater 

over the next 30 years is the San Andreas in southern California (59% probability); 

for northern California it is the Hayward-Rodgers Creek fault (31%). The earthquake 

forecasts are not predictions (i.e., they do not give a specific date or time), but 

represent probabilities over a given time period. In addition, the probabilities have 

variability associated with them. The earthquake forecasts are known as the “Uniform 

California Earthquake Rupture Forecast (UCERF)” and are produced by a working 

group composed of the USGS, the California Geological Survey, and the Southern 

California Earthquake Center. Earthquake Fatalities Since 2000, only two deaths 

directly caused by earthquakes have occurred in the United States, both associated 

with falling debris in Paso Robles (CA) during the December 22, 2003, San Simeon 

earthquake of magnitude 6.5. In contrast, earthquakes have been directly or indirectly 

responsible for more than 685,000 fatalities in other countries since 2000.5 

Approximately 65% of those estimated deaths resulted from the December 2004 

Indonesian earthquake (and resulting tsunami) of magnitude 9.1, and the January 

2010 magnitude 7.0 earthquake in Haiti. About 98% of earthquakes detected each 

year by the National Earthquake Information Center (NEIC) are smaller than 

magnitude 5.0 (light earthquakes); only 63 earthquakes exceeded magnitude 6.0 

(strong earthquakes) for the 10-year period (about 0.2% of the total earthquakes 

detected), for an average of about six earthquakes per year of at least 6.0 magnitude. 

Larger earthquakes, although infrequent, cause the most damage and are responsible 

for most earthquake-related deaths. The great San Francisco earthquake of 1906 
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claimed an estimated 3,000 lives, as a result of both the earthquake and subsequent 

fires. Over the past 100 years, relatively few Americans have died as a result of 

earthquakes, compared to citizens in some other countries.6 Since 1970, three strong 

earthquakes (greater than magnitude 6) in the United States were responsible for 188 

of the 212 total earthquake-related fatalities. 

 

Estimating Potential Losses from Earthquakes: 

Estimating the seismic hazard for a region—as in Figure 1—is a first step in assessing 

risk. As a second step, shaking hazards maps are often combined with other data, such 

as the strength of existing buildings, to estimate possible damage in an area due to an 

earthquake. A third step in estimating potential losses would be in assigning value to 

the infrastructure at risk from earthquake damage. The combination of seismic risk, 

population, and vulnerable infrastructure can help improve the understanding of 

which urban areas across the United States face risks from earthquake hazards that 

may not be immediately obvious from the probability maps of shaking 

hazards alone, and what potential economic costs may be at stake. The 1994 

Northridge earthquake was the nation’s most damaging earthquake in the past 100 

years, preceded five years earlier by the second-most costly earthquake—Loma 

Prieta. Comparing losses between different earthquakes, and between earthquakes and 

other disasters such as hurricanes, can be difficult because of the different ways losses 

are calculated. Calculations may include a combination of insured losses, uninsured 

losses, and estimates of lost economic activity. The United States faces potentially 

large total losses due to earthquake-caused damage to buildings and infrastructure and 

lost economic activity. As urban development continues in earthquake-prone regions 

in the United States, concerns are increasing about the exposure of the built 

environment, including utilities and transportation systems, to potential earthquake 

damage.7 One estimate of economic loss from a severe earthquake in the Los Angeles 

area is over $500 billion.8 Another estimate of economic loss from a hypothetical 6.5 

magnitude earthquake along the heavily populated central New Jersey-Philadelphia 

corridor would be even higher— approximately $900 billion.; 

 

A Decrease in Estimated Loss: 

In its 2008 publication estimating potential earthquake losses, FEMA noted that the 

$5.3 billion in annualized earthquake loss nationwide was 21% higher than the $4.4 

billion calculated in FEMA’s previous report, published in February 2001.15 

However, the 2001 report calculated losses using 1994 dollars, and when adjusted to 

reflect 2005 dollars the earlier estimate increased to $5.6 billion, indicating a small 

decrease in nationwide annualized earthquake loss potential since the 2001 report was 

published. According to FEMA, this loss occurred even though the 

national building inventory increased by 50% over this same period. 
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The New Madrid Seismic Zone: 

The New Madrid Seismic Zone in the central United States is vulnerable to large but 

infrequent earthquakes. A series of large (magnitude greater than 7.0) earthquakes 

struck the Mississippi Valley over the winter of 1811-1812, centered close to the town 

of New Madrid, MO. Some of the tremors were felt as far away as Charleston, SC, 

and Washington, DC. The mechanism for the earthquakes in the New Madrid zone is 

poorly understood,18 and no earthquakes of comparable magnitude have occurred in 

the area since these events. 

 

Earthquakes in Haiti, Chile, and Japan—Some Comparisons: 

The magnitude 8.8 earthquake that struck Chile on February 27, 2010, was over 60 

times larger than the magnitude 7.0 earthquake that destroyed Port-au-Prince, Haiti, 

less than two months earlier. Yet the number of deaths and the amount of damage in 

Haiti far exceeded damage and fatalities in Chile. The Chile earthquake occurred 

offshore, and was deeper and farther away from major cities than the Haiti 

earthquake; in addition, the infrastructure in Chile—buildings, highways, bridges—

appears to have been built to withstand earthquake shaking far better than similar 

infrastructure in Haiti. Japan’s magnitude 9.0 earthquake on March 11, 2011, was 

even larger and more destructive than the Chile earthquake, but a large portion of the 

damage was caused by a powerful tsunami. The three countries faced significant 

seismic hazards, although the hazards facing Chile and Japan were arguably better 

known, because Chile experienced a great (magnitude 9.5) earthquake in 196023 and 

Japan experienced a very damaging earthquake in Kobe in 1995 and has a long 

history of seismic activity. By contrast, Haiti had last experienced a large earthquake 

in 1860 (earthquakes in 1751 and 1770 destroyed Port-au-Prince; the 1860 earthquake 

struck farther west). In addition to the seismic hazard, which is a consequence of 

geology and plate tectonics, Haiti’s vulnerability to earthquake shaking appears to 

have exceeded Chile’s. Japan’s dense population and infrastructure, in particular the 

nuclear power reactors located on the northeast coastline close to the epicenter, 

increased its vulnerability to the March 11, 2011, earthquake and tsunami. However, 

Haiti was at greater risk of fatalities—from the earthquake and resulting damage to 

buildings—than Chile or Japan, even though Japan’s 2011 earthquake was 

approximately 100 times larger than the Haiti earthquake. 

 

January 12, 2010, Magnitude 7.0 Earthquake in Haiti: 

On Tuesday, January 12, 2010, a magnitude 7.0 earthquake struck Haiti at 4:53 p.m. 

The epicenter was located approximately 15 miles west-southwest of Port-au-Prince, 

and the earthquake occurred at a depth of about 8 miles, according to the USGS.24 

The relatively shallow earthquake, and its close proximity to the capital city, exposed 

millions of Haitians to severe-toviolent ground shaking. The earthquake occurred 

along the Enriquillo-Plantain Garden fault system, a major east-west trending strike-

slip fault system that lies between the Caribbean tectonic plate and the North 
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American tectonic plate; the Caribbean plate actively moves against the North 

American plate and shear stresses are created at the boundary. At a strike-slip fault, 

the rocks move past each other horizontally along the fault line (in contrast to a thrust 

fault, where rocks on one side of the fault move on top of the rocks on the other side). 

Other examples of strike-slip faults are the San Andreas fault in California and the 

Red River fault in China. The January 12, 2010, earthquake caused widespread 

damage in the Port-au-Prince area, causing approximately 223,000 deaths and 

300,000 injuries.25 Also, a series of aftershocks followed the main earthquake. There 

were 14 aftershocks greater than magnitude 5, and 36 greater than magnitude 4, 

within the first day following the magnitude 7.0 event. Aftershocks have the potential 

to cause further damage, especially to structures weakened by the initial large 

earthquake. The USGS noted that buildings in the Port-au-Prince area will continue to 

be at risk from strong earthquake shaking, and that the fault responsible for the 

January 12, 2010, earthquake still stores sufficient strain to be released as a large, 

damaging earthquake during the lifetime of structures built during the reconstruction 

effort. The USGS based its probability estimates on techniques developed to assess 

earthquake hazards in the United States. Using these techniques, the USGS estimated 

that the probability of a magnitude 7 or greater earthquake occurring within the next 

50 years along the Enriquillo fault near Port-au-Prince is between 5% and 15%. The 

range of probabilities reflects the current understanding of the seismicity and tectonics 

of the Haiti region. By comparison, the USGS has estimated that that the probability 

of a magnitude 7 or greater earthquake occurring within the next 50 years along the 

Hayward-Rodgers Creek fault east of San Francisco is about 15%. 

 

February 27, 2010, Magnitude 8.8 Earthquake in Chili: 

A magnitude 8.8 earthquake struck Chile on February 27, 2010, along a subduction 

zone plate boundary fault 65 miles north-northeast of the city of Concepcion and 

offshore of the Chilean coast.28 The earthquake occurred at a depth of approximately 

22 miles below the seafloor, much deeper than the earthquake that struck Haiti on 

January 12, 2010. The city of Concepcion experienced intensity IX shaking on the 

Modified Mercalli Intensity Index, corresponding to considerable damage to specially 

designed structures, and corresponding to great damage to “substantial” buildings. 

The capital city of Santiago, located 200 miles northeast of the epicenter experienced 

intensity VIII shaking corresponding to considerable damage in ordinary substantial 

buildings.29 The earthquake caused an estimated $30 billion in total economic 

damage.30 Over 500 deaths were reported, many from the tsunami generated by the 

subsea earthquake, and approximately 1.8 million people were affected. 

 

March 11, 2011, Magnitude 9.0 Earthquake in Japan: 

A 9.0 magnitude massive earthquake struck off Japan’s northeast coast near Honshu 

on March 11, 2011. The earthquake triggered a tsunami that caused widespread 

devastation to parts of the coastal regions in Japan closest to the earthquake epicenter. 
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The epicenter was located about 80 miles east of Sendai, and about 230 miles 

northeast of Tokyo, and it occurred at a depth of approximately 20 miles beneath the 

seafloor. The earthquake resulted from thrust faulting along the subduction zone plate 

boundary between the Pacific and North America plates, and this is similar 

tectonically to the motion described for the 2010 Chile earthquake. Where the 

earthquake occurred, the Pacific plate is moving westward and sliding underneath the 

North America plate at just over 3 inches per year. 

 

Is There a Similar Risk to the United States: 

Subduction zone megathrust faults generate the largest earthquakes in the world. The 

Cascadia Subduction Zone megathrust that stretches from mid-Vancouver Island in 

southern British Columbia southward to Cape Mendocino in northern California has 

the potential to generate a very large earthquake, similar in magnitude to the February 

2010 Chilean earthquake and the March 11, 2011 Japan earthquake. The fault’s 

proximity to the northwestern U.S. coastline— approximately 50-100 miles 

offshore—also poses a significant tsunami hazard; destructive waves from a large 

earthquake along the fault could reach the coast of Oregon and Washington in less 

than an hour, possibly in tens of minutes. The Cascadia Subduction Zone fault forms 

the boundary between the subducting Juan de Fuca tectonic plate and the overriding 

North America plate, very similar to the relationship between the Nazca plate and the 

South American plate off the Chilean coast, and the Pacific plate and North American 

plate east of Japan. If the Cascadia Subduction Zone megathrust were to “unzip” or 

rupture along a large section of its entire length, models indicate that it would likely 

generate a megathrust earthquake near magnitude 9 or more, similar to the 1964 

Alaskan earthquake, the 1960 and 2010 Chilean earthquakes, the 2004 Indonesian 

earthquake, and the 2011 Japan earthquake. Scientists have documented that the last 

time this occurred along the Cascadia Subduction Zone fault was in 1700. The 1700 

earthquake spawned a tsunami that traveled across the Pacific Ocean and struck 

Japan. Because of the similarities in the subduction zone megathrust faults, scientists 

hope to learn a great deal about the seismic hazard in the Pacific No.thwest by 

studying the unique strong ground motion recordings from the 2010 Chilean 

magnitude 8.8 earthquake and the 2011 Japan earthquake. 

 

Advanced National Seismic System (ANSS): 

According to the USGS, “the mission of ANSS is to provide accurate and timely data 

and information products for seismic events, including their effects on buildings and 

structures, employing modern monitoring methods and technologies.”39 If fully 

implemented, ANSS would encompass more than 7,000 earthquake sensor systems 

covering portions of the nation that are vulnerable to earthquake hazards.40 As 

envisioned, the system would consist of dense urban networks, regional networks, and 

backbone stations. Dense Urban Networks In the original conception for ANSS, 

approximately 6,000 of the planned stations would have been installed in 26 high-risk 
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urban areas to monitor strong ground shaking and how buildings and other structures 

respond. Currently, five high-risk urban areas have instruments deployed in sufficient 

density to generate the data to produce near real-time maps,41 called ShakeMaps, 

which can be used in emergency response during and after an earthquake.42 (See 

“ShakeMap,” below.) Backbone Stations Approximately 100 instruments comprise 

the existing “backbone” of ANSS, with a roughly uniform distribution across the 

United States, including Alaska and Hawaii. These instruments provide a broad and 

uniform minimum threshold of coverage across the country. The backbone network 

consists of USGS-deployed instruments and other instruments that serve both ANSS 

and the EarthScope project (described below, under “National Science Foundation”). 

National Strong-Motion Project.(NSMP) Under ANSS, the USGS operates the NSMP 

to record seismic data from damaging earthquakes in the United States on the ground 

and in buildings and other structures in densely urbanized areas.The program 

currently has approximately 1,280 strong-motion43 instruments across the United 

States and in the Caribbean. The NSMP has three components: data acquisition, data 

management, and research. The near real-time measurements collected by the NSMP 

are used by other government agencies for emergency response and real-time 

warnings. If fully implemented, the ANSS program would deploy about 3,000 strong-

motion instruments. Many of the current NSMP instruments are older designs and are 

being upgraded with modern seismometers. Regional Networks If ANSS were fully 

implemented under its original conception, approximately 1,000 new instruments 

would replace aging and obsolete stations in the networks that now monitor the 

nation’s most seismically active regions. The current regional networks contain a mix 

of modern, digital, broadband, and high-resolution instruments that can provide real-

time data; they are supplemented by older instruments that may require manual 

downloading of data. Universities in the region typically operate the regional 

networks and will likely continue to do so as ANSS is implemented. 

 

Global Seismic Network (GSN): 

The GSN is a system of broadband digital seismographs around the globe, designed to 

collect high-quality data that are readily accessible to users worldwide, typically via 

computer. Currently, 140 stations have been installed in 80 countries and the system 

is nearly complete, although in some regions the spacing and location of stations has 

not fully met the original goal of uniform spacing of approximately 2,000 kilometers. 

The system is currently providing data to the United States and other countries and 

institutions for earthquake reporting and research, as well as for monitoring nuclear 

explosions to assess compliance with the Comprehensive Test Ban Treaty. The 

Incorporated Research Institutions for Seismology (IRIS) coordinates the GSN and 

manages and makes available the large amounts of data that are generated from the 

network. The actual network of seismographs is organized into two main components, 

each managed separately. The USGS operates two-thirds of the stations from its 

Albuquerque Seismological Laboratory, and the University of California-San Diego 

manages the other third via its Project IDA (International Deployment of 

Accelerometers). Other universities and affiliated agencies and institutions operate a 
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small number of additional stations. IRIS, with funding from the NSF, supports all of 

the stations not funded through the USGS appropriations. Funding for the GSN is 

provided via annual appropriations from the USGS and the National Science 

Foundation. In addition, the USGS committed $4.7 million from ARRA funding to 

the GSN, and NSF committed a similar portion of its ARRA funding to replace 

obsolete equipment on GSN stations worldwide. 

 

Detection, Notification, and Warning: 

Unlike other natural hazards, such as hurricanes, where predicting the location and 

timing of landfall is becoming increasingly accurate, the scientific understanding of 

earthquakes does not yet allow for precise earthquake prediction. Instead, notification 

and warning typically involves communicating the location and magnitude of an 

earthquake as soon as possible after the event to emergency response providers and 

others who need the information. Some probabilistic earthquake forecasts are now 

available that give, for example, a 24-hour probability of earthquake aftershocks for a 

particular region, such as California. These forecasts are not predictions, and are 

currently intended to increase public awareness of the seismic hazard, improve 

emergency response, and increase scientific understanding of the short-term hazard. 

The California example, a time-dependent map is created and updated every hour by a 

system that considers all earthquakes, large and small, detected by the California 

Integrated Seismic Network, and calculates a probability that each earthquake will be 

followed by an aftershock that can cause strong shaking. The probabilities are 

calculated from known behavior of aftershocks and the possible shaking pattern based 

on historical data.When a destructive earthquake occurs in the United States or other 

countries, the first reports of its location, or epicenter,48 and magnitude originate 

either from the NEIC or from the regional seismic networks that are part of ANSS. 

Other organizations, such as universities, consortia, and individual seismologists may 

also contribute information about the earthquake after the event. Products such as 

ShakeMap (described below) are assembled as rapidly as possible to assist in 

emergency response and damage estimation following a destructive earthquake. 

 

National Earthquake Information Center (NEIC): 

The NEIC, in Golden, CO, is part of the USGS. Originally established as part of the 

National Ocean Survey (U.S. Department of Commerce) in 1966, the NEIC was made 

part of the USGS in 1973. With data gathered from the networks described above and 

from other sources, the NEIC determines the location and size of all destructive 

earthquakes that occur worldwide and disseminates the information to the appropriate 

national or international agencies, government public information channels, news 

media, scientists and scientific groups, and the general public. With the advent of the 

USGS Earthquake Notification Service (ENS), notifications of earthquakes detected 

by the ANSS/NEIC are provided free to interested parties. Users of the service can 

specify the regions of interest, establish notification thresholds of earthquake 
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magnitude, designate whether they wish to receive notification of aftershocks, and 

even set different magnitude thresholds for daytime or nighttime to trigger a 

notification. The NEIC has long-standing agreements with key emergency response 

groups, federal, state, and local authorities, and other key organizations in earthquake-

prone regions who receive automated alerts—typically location and magnitude of an 

earthquake—within a few minutes of an event in the United States. The NEIC sends 

these preliminary alerts by email and pager immediately after an earthquake’s 

magnitude and epicenter are automatically determined by computer. This initial 

determination is then checked by around-the-clock staff who confirm and update the 

magnitude and location data.49 After the confirmation, a second set of notifications 

and confirmations are triggered to key recipients by email, pager, fax, and telephone. 

For earthquakes outside the United States, the NEIC notifies the State Department 

Operations Center, and often sends alerts directly to staff at American embassies and 

consulates in the affected countries, to the International Red Cross, the U.N. 

Department of Humanitarian Affairs, and other recipients who have made 

arrangements to receive alerts. 

 

Prompt Assessment of Global Earthquakes for Response (PAGER): 

Another USGS product that is designed to provide nearly real-time earthquake 

information to emergency responders, government agencies, and the media is the 

Prompt Assessment of Global Earthquakes for Response, or PAGER, system. This 

automated system rapidly assesses the number of people, cities, and regions exposed 

to severe shaking by an earthquake, and generally makes results available within 30 

minutes. Following the determination of earthquake location and magnitude, the 

PAGER system calculates the degree of ground shaking using the methodology 

developed for ShakeMap, estimates the number of people exposed to various levels of 

shaking, and produces a description of the vulnerability of the exposed population and 

infrastructure. The vulnerability includes potential for earthquake-triggered 

landslides, which could be devastating, as was the case for the huge May 12, 2008, 

earthquake in Sichuan, China. The automated and rapid reports produced by the 

PAGER system provide an advantage comparedto the traditional accounts from eye-

witnesses on the ground or media reports, because communications networks may 

have been disabled from the earthquake. Emergency responders, relief organizations, 

and government agencies could make plans based on PAGER system reports even 

before getting “ground-truth” information from eye-witnesses and the media. 

 

Pre-disaster Planning: HAZUS-M: 

FEMA developed a methodology and software program called the Hazards U.S. 

Multi-Hazard (HAZUS-MH).53 The program allows a user to estimate losses from 

damaging earthquakes, hurricane winds, and floods before a disaster occurs. The pre-

disaster estimates could provide a basis for developing mitigation plans and policies, 

preparing for emergencies, and planning response and recovery. HAZUS-MH 
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combines existing scientific knowledge about earthquakes (for example, ShakeMaps, 

described above), engineering information that includes data on how structures 

respond to shaking, and geographic information system (GIS) software to produce 

maps and display hazards data including economic loss estimates. The loss estimates 

produced by HAZUS-MH include : 

• social impacts, including estimates of shelter requirements, displaced households, 

and number of people exposed to the disaster. In addition to furnishing information as 

part of earthquake mitigation efforts, HAZUS-MH can be used to support real-time 

emergency response activities by state and federal agencies after a disaster.  

 

Research—Understanding Earthquakes U.S. Geological Survey: 

Under NEHRP, the USGS has responsibility for conducting targeted research into 

improving the basic scientific understanding of earthquake processes. The current 

earthquake research program at the USGS covers six broad categories. 

• Borehole geophysics and rock mechanics: studies to understand heat flow, stress, 

fluid pressure, and the mechanical behavior of fault-zone materials at seismogenic56 

depths to yield improved models of the earthquake cycle; 

• Crustal deformation: studies of the distortion or deformation of the earth’s surface 

near active faults as a result of the motion of tectonic plates.  

 

National Science Foundation: 

NSF supports fundamental research into understanding the earth’s dynamic crust. 

Through its Earth Sciences Division (part of the Geosciences Directorate), NSF 

distributes research grants and coordinates programs investigating the crustal 

processes that lead to earthquakes around the globe. EarthScope In 2003, NSF 

initiated a Major Research Equipment and Facilities Construction (MREFC) project 

called EarthScope that deploys instruments across the United States to study the 

structure and evolution of the North American Continent, and to investigate the 

physical processes that cause earthquakes and volcanic eruptions.58 EarthScope is a 

multi-year project begun in 2003 that is funded by NSF and conducted in partnership 

with the USGS and NASA. EarthScope instruments are intended to form a framework 

for broad, integrated studies of the four-dimensional (three spatial dimensions, plus 

time) structure of North America. The project is divided into three main programs. 

 

Network for Earthquake Engineering Simulation: 

Through its Engineering Directorate, NSF funds the George E. Brown Jr. Network for 

Earthquake Engineering Simulation (NEES), a project intended to operate until 2014-

2015 aimed at understanding the effects of earthquakes on structures and materials.61 

To achieve the program’s goal, the NEES facilities conduct experiments and 

computer simulations of how buildings, bridges, utilities, coastal regions, and 
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materials behave during an earthquake. In the first six years of operations since 2004, 

160 multiyear projects have been completed or are in progress under NEES. 
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