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Better Forest Damage Assessment
ArcGIS Saves Time, Improves Accuracy
By Barbara Shields, Esri Writer

 Alabama forests were damaged by tornadoes in April 2011.

Thunderstorms, powerful winds, and 
deadly tornadoes tore through 39 coun-
ties in Alabama in April 2011. The city 
of Tuscaloosa was flattened. Across the 
state, people were killed and homes and 
businesses were destroyed. Forests suf-
fered loss as well. The Alabama Forestry 
Commission (AFC) used ArcGIS to assess 
forest resource damage.

 AFC estimated that 26,733 acres of 
forestland were impacted by the April 15 
tornadoes, with an assessed value of 
$37,728,175. The April 27 tornadoes were 
estimated to have damaged 177,857 acres, 
with an assessed value of $228,360,576. 
Impact to the forestland in Alabama from 
the April storms totaled 204,590 acres, 
with an assessed value of $266,088,751.

 “The ability to use GIS technologies to 
integrate cadastral, remotely sensed, and 
observational data greatly reduced the time 
frame necessary for developing the assess-
ment information,” said Patrick A. Glass, as-
sistant state forester, AFC. “Geoprocessing 
models developed in response to the April 
tornadoes allowed for unprecedented 
speed and precision in producing results 
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 To assess forest types impacted by two tornadoes, a model used tornado path polygons 
derived from aerial reconnaissance, the National Land Cover Dataset (NLCD), and parcel data. 
Data from Esri, AFC, NOSS NWS, and the US Geological Survey (USGS) was also used.

 The volume of timber damage was 
calculated for each of the 39 Alabama 
counties impacted by the tornadoes. 
Data is from AFC, Esri, NLCD, and 
USGS.

that are portable and scalable to any signifi-
cant geographic area.”
 AFC collected GPS Exchange Format 
(GPX) files on the tornado paths and 
converted them to feature classes for GIS 
analysis to meet agency objectives. AFC 
GIS specialist Abi Dhakal was tasked to 
create maps for analyzing and assess-
ing the total forest damage by acre, by 
county, and for the entire state. Dhakal 
created a GIS model that significantly 
reduced the time to produce these geo-
spatial products. 
 Manually geoprocessing data for 
39 counties individually and generating 
maps for tornado damage analysis would 
have taken weeks, if not months, to com-
plete. Instead, Dhakal built a GIS model 
that included batch processing, which al-
lowed him to quickly and efficiently render 
processes on multiple datasets. He easily 
accessed ArcGIS tools—such as Select, 
Intersect, Buffer, Clip, and Tabulate 
Area—in the geoprocessing models.
 Dhakal designed more than a dozen 
geoprocesses and steps to produce 
results. By slightly tweaking the models, 
he could adapt subtle changes in analy-
sis objectives. Initially, it took him a few 
days to develop the GIS model, but 
upon completion, the model ran data for 
multiple counties through geoprocesses 

and created damage analysis maps in just 
a few minutes.
 Next, Dhakal and Glass used Forest 
Inventory & Analysis (FIA) data outside the 
model to calculate the volume of timber 
loss. Finally, they applied Timber-Mart 

South standing timber prices to the 
volume loss and calculated tornado 
damage to the forests in US dollar 
amounts.
 The results of the analysis were 
used by Alabama’s congressional 
delegation to document a sup-
plemental funding request for 
the USDA Farm Service Agency’s 
Emergency Forest Restoration 
Program. Results were also used by 
AFC, Alabama Forestry Recovery 
Task Force, Alabama Cooperative 
Extension Service, and other agen-
cies to manage recovery of the 
forest resources. 

For more information 
about the forest damage 
assessment model, contact 
Abi Dhakal at
abi.dhakal@forestry 
.alabama.gov.


