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Spatial Risk Score Methodology 
 

   
  

Composition of SRS Spatial Risk Scores 
 
SRS analyzes thousands of risks factors and quantifies those risk factors into the Spatial Risk Score, which 
is used to measure risk to tangible assets to location-specific risk factors. In this methodology, we 
explain our approach to assigning Spatial Risk Scores.   
 
The SRS Spatial Risk Scores are comprised of hundreds of granular socio-demographics, environmental, 
climate and weather metrics. These metrics are rolled up to aggregate groups: Human Wealth/Poverty, 
Community Capital, Proximity to Toxic Sites, etc. (chart 1). The aggregate data is then used in the 
construction of the SRS Component Sores: 
 

 Community Vulnerability Score (CVUL) 
 Community Resiliency Score (CRES) 
 Climate Impact Score (CLIS) 
 Environment Risk Score (ENVS) 

 
And, finally, the four Component level scores are used to produce the SRS National Risk Score.  
 
We maintain both source and calculated data at all geographic levels to support transparency and the 
ability to construct scores at any arbitrary geographic layer, not necessarily aligned with the standard 
census geo-hierarchy (census block, group, tract, county, state).  
 
We also generate SRS Component scores for specific natural disasters and environmental hazards.  
These scores are produced for census tract, zip code, and county levels. 
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Chart 1 

 
 
 

Input Data 
 

 US FEMA National Risk Index (NRI) 
 US EPA Environmental Justice Indices (EJSCREEN) 
 US Census 
 Several other data sets for testing (FEMA Fire Statistics, FEMA Disaster Application and 

Assistance, RWJ Foundation, etc.) 
 
 

 
Process 

 
This data is loaded, cleansed, and normalized. It is then linked to the SRS aggregate group in chart 1 and 
matched to entities in the SRS database. After the data is loaded and mapped, the following steps are 
taken: 
  

1. Statistical analysis to determine appropriate transformations.  
2. Aggregation (roll-up) 
3. Calculating SRS Component scores  
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1. Statistical Analysis  
 

Estimated Annualized Loss (EAL) values are heavily skewed by an extreme range of population and 
property value densities between urban and rural communities. To compensate, we smooth EAL values 
by applying cube transformation. This transformation is applied to all EAL values on the Census Tract 
level (the most granular level) before aggregation.  
 
 
  
2. Aggregation  
  

 Aggregation at the US County Level  
  
Since Tract codes are entirely within and do not cross county boundaries, aggregation is straightforward. 
The two exceptions are Vulnerability and Resilience metrics which we aggregate using population-
weighted averages.  
  

 Aggregation at the US ZIP Code Level  
  
The United States Postal Service (USPS) ZIP Codes identify the individual post office or metropolitan area 
delivery station associated with mailing addresses. USPS ZIP Codes are not areal features but a collection 
of mail delivery routes. The Zip Code Tabulation Areas (ZCTA3 and ZCTA5 geo concepts were created by 
the US Census Bureau to offer a generalized areal representation of USPS ZIP code areas and is different 
in several ways.  For aggregating higher granularity data on a Census Tract level, using ZCTA5 offers a 
sufficiently accurate proxy (census.gov, 2010). For simplicity, whenever we use ZIP code, we are 
referring to the corresponding ZCTA5 code.   
  
Aggregation at the ZIP code is more complicated because Census Tracts are almost never fully enclosed 
within a ZIP code but cross boundaries. To aggregate Tract level data to the ZIP code, we need to 
consider the contribution of each of the Tracts that intersect with a given ZIP. To make this assessment, 
we use the ZCTA5-Census Tract relationship file available from US Census Bureau.  
  
Each record in the relationship file shows the ZCTA5 and Census Tract intersects expressed as both 
percentage and absolute figures of the population, number of housing units, overall and land only 
areas for each intersecting ZCTA5 Code and Tract.   
  
ZCTA5-Tract relationship file gives us a method for aggregating the area and population dependent loss 
metrics. However, we still need to find a solution for aggregating metrics reflecting building losses. I.e., 
we need an accurate source for representing the contribution from each of the intersecting Tracts to the 
overall number of commercial and residential buildings at the ZIP code level.   
  
To resolve these relationships, we use HUD USPS ZIP CODE CROSSWALK FILES (Wilson, 2018). These files 
contain the ratio of all addresses (commercial and residential) for each of the ZIP – Tract intersects to 
the total number of all types of addresses in the entire ZIP. Using these ratios, we can develop a 
reasonably accurate method for aggregating Estimated Annual Losses for the buildings at ZIP code level.  
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For the EAL, we use population weighted average.  
  
Metric  Aggregation Method  

EAL (Buildings)  Total Number of Buildings Weighted Average 

EAL (People, People Equivalent)  Population Weighted Average  

EAL (Agriculture)  Land Area Weighted Average  

Social Vulnerability and Resilience  Population Weighted Average  

NRI Risk Scores and Ratings  n/a  
  
  

 Aggregation on other geographical levels (CBSA, MSA, Agency specific, etc.)  
  
If the higher-level geographical entity such as Metropolitan Statistical Area, Core Base Statistical 
Area fully enclose a lower level (higher granularity) geographical entity such as Census Tract code or 
County or ZCTA and there is no crossing of boundaries, we can follow the aggregation logic for the 
County level described above. In all other cases, we find an appropriate representation of the area, 
population, and number of buildings relationships between lower and higher granularity geographic 
entities and apply the method used for the aggregation on the ZIP Code level.  
  
 

3. Calculating SRS Scores  
 
SRS Scores at the Component level are unitless integer values within 1-10 range: 

 Community Vulnerability Score (CVUL) 
 Community Resilience Score (CRES) 
 Climate Impact Score (CLIS) 
 Environment Risk Score (ENVS) 

 
SRS Community Vulnerability and Community Resilience Scores 
 
Community Vulnerability Score CVUL represents the relative level of susceptibility of the community to 
natural disasters, environmental hazards, and other adverse events. Lower CVUL signals less severe risks 
and outcomes to the community, and higher CVUL means higher risk and more severe outcomes for the 
community. 
 
Community Resilience Score (CRES) represents the relative level of a community’s ability to prepare, 
mitigate, recover, and adapt. To be consistent with the direction of the score we reverse the value of the 
CRES score.  As a result, the lower CRES score means better preparedness and faster recovery and a 
higher score means inadequate preparedness and longer recovery. 
 
Calculation process: 
 

 Min/max normalization within 1-100 range 
 Calculating national percentile rank for each of the geographic entities on tract, county, zip code 

levels  



   

2021 v2.08.23 
SPATIAL RISK METHODOLOGY       

 Splitting the population of ranked entities into 10 equally sized buckets and assigning each of 
the values produced in the previous step to one of the buckets. 

 
SRS Climate Impact Score  
 
Climate Impact Score (CLIS) characterizes the Total Estimated Annual Loss to the community from all 
possible types of natural disasters.  Higher CLIP value means relatively more severe impact to the 
community and lower value – less severe. 
 
Calculation process:  

 Statistical adjustment. Cube the Total Estimated Annual Loss values.  
 Splitting the range of values produced on the previous step into 10 equally sized buckets and 

assigning each of the values produced on the prior step to one of the buckets. 
 This process is repeated for each hazard type and geographic level (tract, zip code, and county). 

 
 
SRS Environmental Risk Score  
 
Environmental Risk Score (ENVS) measures the aggregated risk to the community from exposure to 
harmful environmental factors. It is expressed as a total number of environmental factors for each 
geographic entity that exceeds the 90th national percentile.  
 
Calculation process:  

 Min/max normalization within 1-100 range for each of the environmental factors. 
 Calculating national percentile rank for each of the factors. 
 Calculating the total number of factors with the national percentile exceeding the 90th national 

percentile. The total number of factors is capped by 10. 
 This process is repeated for each environmental factor and geographic level (tract, zip code, and 

county). 
 
SRS Score 
 
Spatial Risk Scores measure the exposure to location-specific factors that have a long-term effect on 
asset value, environmental impact, operational effectiveness, and social sustainability.  The SRS Spatial 
Scores are relative measures. They are designed to compare risk across different locations and expose 
the driving factors of risk in each area. 
 
Calculation process:  

 To calculate an SRS Score, we need all 4 components: Community Vulnerability and Resilience 
values, Climate Impact, and Environmental Risk Scores.  

 SRS Value is calculated by multiplying the Climate Impact Score by Environmental Risk Score and 
the ratio of Community and Resilience values.  

 The resulting value is then ranked and assigned into one of the equally sized buckets. 
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i 2021 Spatial Risk Systems, SRS, and/or their licensors and affiliates (collectively, "Spatial Risk Systems, or SRS"). All rights reserved. Risk Scores 
(SRS Risk scores, Spatial Risk Systems Risk Scores) issued by Spatial Risk Systems and/or its AFFILIATES are current OPINIONS OF THE RELATIVE 
FUTURE Spatial Risk of a Geographic region, area or physical space, AND INFORMATION PUBLISHED BY Spatial Risk Systems (Collectively, 
"publications") MAY INCLUDE SUCH CURRENT OPINIONS. Spatial Risk Scores measure the exposure to location-specific factors that have a long-
term effect on asset value, environmental impact, operational effectiveness, and social sustainability.   

SEE SRS RISK SCORES SYMBOLS AND DEFINITIONS. SRS RISK SCORES DO NOT ADDRESS ANY OTHER RISK, INCLUDING BUT NOT LIMITED TO: 
LIQUIDITY RISK, MARKET VALUE RISK, OR PRICE VOLATILITY.  

SRS RISK SCORES ASSESSMENTS, OTHER OPINIONS, AND PUBLICATIONS DO NOT CONSTITUTE OR PROVIDE INVESTMENT OR FINANCIAL ADVICE. 
SRS RISK SCORES, ASSESSMENTS, OTHER OPINIONS, AND PUBLICATIONS ARE NOT AND DO NOT PROVIDE RECOMMENDATIONS TO PURCHASE, 
SELL, OR HOLD PARTICULAR SECURITIES OR ASSETS. SRS RISK SCORES, ASSESSMENTS, OTHER OPINIONS, AND PUBLICATIONS DO NOT 
COMMENT ON THE SUITABILITY OF AN INVESTMENT FOR ANY PARTICULAR INVESTOR.  

ALL INFORMATION CONTAINED HEREIN IS PROTECTED BY LAW, INCLUDING BUT NOT LIMITED TO COPYRIGHT LAW, AND NONE OF SUCH 
INFORMATION MAY BE COPIED OR OTHERWISE REPRODUCED, REPACKAGED, FURTHER TRANSMITTED, TRANSFERRED, DISSEMINATED, 
REDISTRIBUTED OR RESOLD, OR STORED FOR SUBSEQUENT USE FOR ANY SUCH PURPOSE, IN WHOLE OR IN PART, IN ANY FORM OR MANNER 
OR BY ANY MEANS WHATSOEVER, BY ANY PERSON WITHOUT SPATIAL RISK SYSTEMS PRIOR WRITTEN CONSENT.  

All information contained herein is obtained by Spatial Risk Systems from sources believed by it to be accurate and reliable. Because of the 
possibility of human or mechanical error as well as other factors, however, all information contained herein is provided "AS IS" without 
warranty of any kind. Spatial Risk Systems adopts all necessary measures so that the information it uses in assigning a Spatial Risk Score is of 
sufficient quality and from sources SRS considers to be reliable. However, SRS is not an auditor and cannot in every instance independently 
verify or validate information received. To the extent permitted by law, SRS and its directors, officers, employees, agents, representatives, 
licensors and suppliers disclaim liability to any person or entity for any indirect, special, consequential, or incidental losses or damages 
whatsoever arising from or in connection with the information contained herein or the use of or inability to use any such information, even if 
SRS or any of its directors, officers, employees, agents, representatives, licensors or suppliers is advised in advance of the possibility of such 
losses or damages. To the fullest extent provided by applicable law, SRS will NOT be liable for any damages in excess of the fees paid by the 
aggrieved user in connection with user’s use of SRS publications and system during the preceding thirty (30) days of the date allegedly 
aggrieved. 

 


