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HMA Open Space Monitoring

Federal Emergency Management Agency 
(FEMA)

• Provides grants for the acquisition, relocation, 
and demolition of properties as part of the 
Hazard Mitigation Assistance (HMA) program

• FEMA provided funding for the acquisition of 
more than 50,000 properties by Grantees 
across 49 states and three US territories as 
part of the HMA program. 

• FEMA is required by law to certify every 3 
years that the State/Grantee and the 
subgrantees jointly monitor and inspect the 
acquired properties to ensure that the parcels 
continue to be used for open space purposes
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Data Quality and Data Tracking



Data Distribution and Validation

Problem: Open space projects did not 
maintain the acquired property parcel 

boundaries

• Inherent complexities arise when trying 
to identify a property’s associated 
parcel in a repeated flood loss area
• Property inventory is data dependent
• Extent (or limitation) of readily 

available parcel data
• No standardized process for meeting 

requirements
• Process is highly labor intensive
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GIS: Square Peg, Round 
Hole

Tabular Spatial

• Validate FEMA records; compare 
Region vs. State datasets; create 
GUID 

• Clean and standardize data through 
Excel functions, ArcGIS tools and/or 
open source KNIME workflows

• Display X,Y of FEMA records
• Run addresses through series of 

Geocoders, e.g.: BING, Google, 
USPS, State GIS, TIGER

• Compare distances of Geocoded 
outputs to identify potential issues 
with spatial location of said records

• Define related parcel polygon
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Limitations of Tabular Data
• Initial datasets are not GIS based—reviewed at the table level, not the spatial level. No 

standard data collection processes. Potential for half of all records to pre-date modern 
GIS best practices

• Unified schema followed at the Regional dataset, but not necessarily at the State 
dataset. 

• Lack of coordination between those managing data at the administration level, to those 
monitoring at the onsite level leads to confusion

Lat/Long 
• In some cases exact coordinates are unknown due to flood devastation and changes in 

the developed landscape. It is difficult to define project coordinates in an area of 
destruction.

• Geocoders are only as good as their composite input data. In many cases, a “typical” 
geocoder cannot input Pre-E911 Datasets, Rural Route Addresses, or Addresses which 
no longer physically exist
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Easier said than done…
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Tabular Data Issues
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Tabular Data Issues CONT’D



Property Counts by Region
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Region Total Properties Percentage of 
Total

I 513 1.0
II 4,049 7.6%
III 4,041 7.6%
IV 11,772 22.2%
V 10,844 20.5%
VI 7,095 13.4%
VII 11,175 21.1%
VIII 1,836 3.5%
IX 569 1.1%
X 1,064 2.0%
Un-located to 
Region

15 0.0%
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Finding Perspective in the Great Flood of 1993 

Source: NASA, Landsat 5—TM 

August 19, 1993
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St. Charles, Missouri

Source: USGS April1990; USGS March 1996. Devastation: 25 Years Ago
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Present Day

Source: USGS Google/BING 2017, 2018
1993 Flood: 25 Years Later




