
FEMA – USGS “2PAGER”
The Hazus Earthquake model methodology was developed in coordination with experts in engineering and 
seismology. Credible and concise impact estimates can be cumbersome and time consuming to generate from 
the Hazus model, so it has been used primarily for long-term earthquake risk assessment projects. However, 
Hazus was successfully deployed in the aftermath of the M7.1 Anchorage earthquake to generate damage 
estimates and circulate them among response authorities less than 4 hours after the event. These rapid Hazus 
loss assessments helped support the Preliminary Damage Assessment (PDA). 

The initial results estimated building damages and losses, including fewer than 10 Destroyed and 250 Major.  
These estimates compared very well to the initial PDA of 9 Destroyed and 289 Major.  Following the initial 
estimates, we incorporated enhanced building data, as well as liquefaction susceptibility mapping from the 
Municipality of Anchorage.  While the new results showed a minor overall increase in losses, the increases in 
the Destroyed and Major categories of damage were far more than the PDA.  This poster presents a more 
detailed assessment where we break down the contributions of each input.  As a result of the analysis we found 
the addition of the liquefaction susceptibility results in the significant increase in severe losses.  This presents a 
research opportunity to improve the performance of liquefaction induced ground deformation assessments.  
The susceptibility map may be conservative when considering the overall moderate ground motions.  In 
addition, the treatment of ground deformation in loss estimation consists of simplified methods, especially 
when compared to the robust methodology available for ground shaking losses. 
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• Hazus results are integrated and displayed relative to the range of PAGER results. 
• Hazus results are translated and applied to specific uses including the estimates of ATC-20 tagging 

requirements.  These are useful in planning for inspection resources.
• Detailed Hazus results are provided for injuries, displaced households, shelter needs and 

earthquake building debris to supplement the standard PAGER product.

Hazus – ShakeMap Interface
The Hazus program continues to enhance the interface with ShakeMap products for the purpose of continued 
improvement of loss estimation results.  The latest Hazus release includes enhancements to the online interface 
for discovery and download of the detailed ShakeMap grid.xml including spectral ground motions.  The 
highlights of interface are outlined below:
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Real-time search of USGS GeoJSON earthquake feed based on Hazus study region 
parameters.

Geomean over peak direction is applied based on improved performance in past 
earthquakes.

The event to analyze is selected [note: Hazus requires spectral ground motions (PSA03, 
PSA10, PGA and PGV) to model earthquake damages using the capacity spectrum 
method].

Hazus downloads the high resolution ShakeMap grid.xml and loads it into SQL server for 
Hazus analyses.

Municipality of Anchorage 

Ground Failure Susceptibility

Enhanced Data/Results

• The above represents Level 1 “out-of-the-box” Hazus results
• Hazus damage categories are shown in parentheses
• The 20-30% changes in losses between versions are not large compared to other events 

and reflect a well-instrumented region
• Hazus results are typically not widely shared until the “finite-fault” ShakeMap (v3 in this 

event) is available
• Although total economic losses are high, structural only losses remained relatively low as 

well as “Destroyed” counts.  Destroyed is a FEMA IA PDA classification and is cross 
walked from Hazus based on >50% probability of Complete damage.

Observed Damage Summary

Hazus Model Results

• Incorporation of ground failure susceptibility in Hazus includes an estimate of both the 
probability and severity of ground deformation

• Hazus applies fragility functions based on Permanent Ground Deformation (PGD) to the 
building stock

ShakeMap
Version

Total 
Economic 
Loss ($K)

Total 
Structural 
Loss ($K)

Affected
(Slight)

Minor
(Moderate)

Major
(Extensive)

Destroyed
(Complete)

v1 NEIC $1,404,696 $143,830 27,822 4,952 731 48

v3 AK $2,345,389 $238,748 44,464 9,558 966 38

v4 AK $1,985,761 $190,751 37,936 7,347 642 17

v5 AK $1,708,603 $126,240 31,911 4,455 252 5

v8 AK 
(3/8/19)

$1,818,829 $183,626 34,923 6,420 835 54

Preliminary Damage 
Assessment (PDA)

Minor Major Destroyed

Dunleavy (2019) 219 289 9

Building Safety 
Inspections

Inspected/
Green

Yellow Red

Municipality of 
Anchorage (MOA) (2019)

2,149 858 96

• The joint FEMA/State PDA is prepared in accordance with the FEMA Damage Assessment 
Operations Manual (2016) and summarized in the Governor’s request to the White House

• MOA inspections were performed on request using ATC-20 building safety criteria
• Although there is some interrelationship between these damage categories, it is also 

common to have “Red Tagged” unsafe buildings that are not Destroyed or a total 
economic loss

Enhanced 
Hazard 
Data

Total 
Economic 
Loss ($K)

Total 
Structural 
Loss ($K)

Affected
(Slight)

Minor
(Moderate)

Major
(Extensive)

Destroyed
(Complete)

v8 AK/no 
ground 
failure

$1,818,829 $183,626 34,923 6,420 835 54

v8 AK/MOA 
ground 
failure

$1,873,699 $191,929 34,877 6,411 938 77

• Some overestimation when ground 
failure susceptibility mapping is 
incorporated: 

-Susceptibility mapping may be too 
conservative based on 
moderate/shorter duration ground 
motions
-Ground failure loss methodology may 
not be robust enough 


