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1Objective 
Investigate methods for analyzing and reporting on the current 
status and recent trends of forest health using Aerial Detection 
Survey (ADS) data collected using the Digital Mobile Sketch 
Mapping (DMSM) system. 

Using data only collected via DMSM across CONUS: 
Compare estimated acres of damage to acres with damage 
Identify top pests based on acres of damage and contrast to acres 
with damage 
Examine top pest-host associations in terms of damage 

2Background 

3Methods 

Calculating Damaged Area 
Acres with Damage = sum of damaged area polygons and point 
estimates 

Acres of Damage = (polygon damaged area * mid-value of % damage 
range) + estimated acres of point observations 

Flown Acres = summed area of flight polygons recoded in DMSM 
(survey effort) 

% Acres with Damage = 100*(Acres with Damage/Flown Acres) 

% Acres of Damage = 100*(Acres of Damage/Flown Acres) 

DMSM has increased standardization of ADS by offering: 
One of five “percent damage” categories for all damage types 
Host coding that is used by Forest Inventory and Analysis 
Quick keys for common pest-host-damage type combinations 
Grid cells (240, 480, 960, 1920 m2), as well as polygons, or points 
for mapping damage features 

The percent damage categories enable estimating the acres of 
damage within damage area features by using the mid-point 
value of the range. 

Ranges (midpoints): 1-3% (2), 4-10% (7), 11-29% (20), 30-50% (40), 
>50% (75) 
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FIGURE 1: Acres Surveyed by Method 

Implementation of DMSM has been gradual across USDA Forest 
Service (FS) Regions (Figure 1) 

Results 4 
Percent of surveyed area recorded as Acres of Damage has Differences between estimates of Acres of vs. With Damage vary by state, potentially because of differences in DCAs, host 
been relatively consistent while Acres with Damage is more prevalence and pattern, and data collection standards (Figure 6) 
variable (Figure 2) 

FIGURE 6: Acres of Damage as % of Acres with Damage in the Surveyed Area by State in 2018 
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Horizontal lines indicate the average value of the percent of surveyed 
acres that were damaged for 2015 - 2018. 

FIGURE 2: Damaged Acres as % of Surveyed 
All damage types 
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Comparing individual years to long-term averages can help 
identify years with more or less damage (Figure 3) 

3% - 16% 
17% - 24% 
25% - 33% 
34% - 55% 
56% - 73% 

Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user community 

FIGURE 4:  Percent of surveyed area damaged by major DCAs 2015 – 2018 
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The small area surveyed using DMSM in 2015 results in major downward bias. 
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FIGURE 3: Percent Difference from 2015−2018 Average Acres 
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DCAs ranked based on damaging extent can vary between Acres 
of vs. Acres with Damage (Figure 4) 

DMSM now facilitates analyses of host impacts by DCAs (Figure 5) 

The standardization from DMSM implementation resulting 
in consistent data collection methods simplifies 
generating summaries and making comparisons at 
national, regional, and local levels. 

Acres with Damage and Acres of Damage together span 
the plausible range of damage on the landscape. As 
percent of surveyed area, Acres of Damage can be used 
to identify which DCAs are having the most intense 
impacts while Acres with Damage captures DCAs that may 
have widespread/diffuse impacts. 

As additional data is collected using DMSM, in 2-3 years 
most areas will have at ≥5 years of data to more 
accurately assess trends in Acres of Damage both within 
and among geographic areas. 

5Discussion 
FIGURE 5: Percent of surveyed area damaged for major DCA – host or host-group associations 2015 – 2018 
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