Wyoming: State Flood Analysis 2010

Flood Analysis

Planning level flood loss estimates were made available for every county in Wyoming with the 2010 update to the Wyoming Hazard Mitigation Plan.  FEMA used HAZUS-MH MR2 to model the 100-year floodplain and perform associated building and population risk assessments.  HAZUS-MH is FEMA’s GIS-based natural hazard loss estimation software.  The HAZUS-MH flood model results included analysis for each of the 23 counties modeling streams draining a 10 square mile minimum drainage area, using 30 meter (1 arc second) Digital Elevation Models (DEM).  Hydrology and hydraulic processes utilize the DEMs, along with flows from USGS regional regression equations and stream gauge data, to determine reach discharges and to model the floodplain.  Losses are then calculated using HAZUS-MH national baseline inventories (buildings and population) at the census block level.

	HAZUS-MH produces a flood polygon and flood-depth grid that represents the 100-year floodplain.  The 100-year floodplain represents a flood that has a 1% chance of being equaled or exceeded in any single year.  While not as accurate as official flood maps, these floodplain boundaries are available for use in GIS and could be valuable to communities that have not been mapped by the National Flood Insurance Program.  HAZUS-MH generated damage estimates are directly related to depth of flooding and are based on FEMA’s depth-damage functions.  For example, a two-foot flood generally results in about 20% damage to the structure (which translates to 20% of the structure’s replacement value).  The HAZUS-MH flood analysis results provide number of buildings impacted, estimates of the building repair costs, and the associated loss of building contents and business inventory.  Building damage can cause additional losses to a community as a whole by restricting the building’s ability to function properly.  Income loss data accounts for losses such as business interruption and rental income losses as well as the resources associated with damage repair and job and housing losses.  

	Potential losses derived from HAZUS-MH used default national databases and may contain inaccuracies; loss estimates should be used for planning level applications only.  The damaged building counts generated are susceptible to rounding errors and are likely the weakest output of the model due to the use of census blocks for analysis.  There could also be errors and inadequacies associated with the hydrologic and hydraulic modeling of the HAZUS-MH model.  In rural Wyoming, census blocks are large and often sparsely populated or developed; this may create inaccurate loss estimates.  HAZUS-MH assumes population and building inventory to be evenly distributed over a census block; flooding may occur in a small section of the census block where there are not actually any buildings or people, but the model assumes that there is damage to that block.  In addition, excessive flood depths may occur due to problems with a DEM or with modeling lake flooding.  Errors in the extent and depth of the floodplain may also be present from the use of 30 meter digital elevation models.  HAZUS-MH Level II analyses based on local building inventory, higher resolution terrain models, and DFIRMs could be used in the future to refine and improve the accuracy of the results.  

Reports and Maps
	A series of maps and analysis results were compiled for the state.  The HAZUS Flood Loss by County table (Wyoming Flood Loss by County.xls) includes building and contents value loss estimates, % building damage, per capita loss, and displaced population and shelter needs estimates.  The Statewide Floodplain Boundary map shows the statewide flood hazard; this layer was created by appending floodplain boundaries created from each county run.  The Statewide Total Building Loss, % Building Damage, Per Capita Loss and Displaced Population maps show flood analysis estimates by county.
	The HAZUS Flood Loss by County table includes the following four lists, each for the 23 counties in Wyoming (largest to smallest): Building Loss, % Building Damage, Per Capita Loss, and Displaced Population.  Bighorn and Natrona Counties are both in the top five of each of those lists.  Natrona County would suffer the highest economic losses with $117 million of damage in direct building loss (2.7% building damage), $3,444 in per capita loss, and have 7,049 displaced people in the event of a countywide 100-year flood event.  According to the HAZUS analysis, Bighorn County would suffer $58.5 million of damage in direct building loss (8.3% building damage), $10,692 in per capita loss, and have 2,272 displaced people in the event of a countywide 100-year flood event.    Other counties with high direct building loss and displaced population are Sweetwater, Sheridan, Teton and Fremont.  In addition to Bighorn and Natrona, counties with high % building damage and per capita loss are Hot Springs, Washakie and Sweetwater.  The aforementioned trends are visible on the statewide maps; darker colors indicate higher loss estimates.       

Maps and analysis results were also prepared for each of Wyoming’s 23 counties and 100 municipalities.  The following 3 maps are provided for each county and each municipality: Flood Hazards map showing the floodplain boundary, Flood Depth map showing the flood depth grid, and a Building Loss map showing the total building loss, in dollars, by census block.  There are 10 counties that have been mapped entirely or partially by the National Flood Insurance Program and have available Digital Flood Insurance Rate Maps (DFIRMs).  For those counties, the .1% Annual Chance and .2% Annual Chance are represented on the Flood Hazards map.  The building inventory loss and population needing shelter estimates (which are linked to census block geography) were sorted by each county’s incorporated cities, as well as the unincorporated county, to illustrate how the potential for loss varies across that county.  The HAZUS Flood Loss Detail by Municipality and the HAZUS Flood Per Capita and % Loss by Municipality tables were compiled for each county.


