USDA

s United States Department of Agriculture

Creation & Application of the
National Insect & Disease Risk Map

% United States Department of Agriculture

2013 - 2027

FOREST RISK ASSESSMENT

SRy

=
UAS Forest Service December 2017

2 5
%mmnrm&“\\



Presenter
Presentation Notes
Talk about historic pattern of pests in west bring to ID scale and how the science was used to create the NIDRM.
Typically 45-50 min talk and then have 10 min for questions.

Who has heard of this map?
2014 Farm Bill and Farm Bill Projects on FS land?

Composite map is page 65 of report
Current assessment and national map spans 2013-20127, published 2012



National Insect & Disease Forest Risk Assessment & Map

What is it?
Nationwide assessment of the risk for future tree
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Presenter
Presentation Notes
Built by Entomologists and Plant Pathologists using geographic risk modeling software; 
Lead by USFS-Forest Health Protection with input from State agency forest health specialists

Mortality caused by insects and diseases
Built on best available knowledge when created
Repeatable and interactive approach


National Insect & Disease Forest Risk Assessment & Map

Individual tree host model:
* USDA Forest Service Forest Inventory & Analysis
* National Land Cover Database
e USDA National Resource Conservation Service

Soil Survey Geographic Databases - SSURGO, STATSGO2

* National Elevation g
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Presenter
Presentation Notes
National Land Cover Database (NLCD) 30-meter resolu­tion, three-season, Landsat dataset (Homer et al. 2004); 
USDA National Resource Conservation Service (NRCS) localized soils dataset, Soil Survey Geographic Database (SSURGO), and a regionalized dataset, STATSGO2 (Digi­tal General Soil Map of the United States) (http://soils.usda. gov/survey/geography/ssurgo/index.html); 
Water Holding capacity and productivity, plus creation of DI (soil drainage index for 2006 version) used water table, soil moisture regime, volume available for rooting and soil texture
USDA Forest Service FIA nationwide forest inventory (Woudenberg et al. 2010); 
Had actual locations for 2012 version
Validation of 2002 vintage data that was modeled---- BA within 3% of the 2011 FIA data estimates, add in the growth and loss modeling and within 4% of 2011 FIA data
*** 2002 was the year when all states were equally represented in order to “grow” the trees to 2011.
National Elevation Dataset (Gesch et al. 2009); and 
National Climate Data Center US standard normal data for 7,937 climate stations in the US (NOAA-NCDC 2001).



=
National Insect & Disease Forest Risk Assessment & Map

Basal area

Breast height
(chop chop) ™
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Presentation Notes
Imagine cutting off your plot trees at the DBH mark, the circular area of those surfaces, is called basal area by foresters. In the side view below, are some trees on a plot, in the top view, we are looking down on the surface area of those same trees, at the DBH mark. Using the standard mathematical formula we can calculate the area of each tree’s circle (Area of a circle = A=πr^2), but foresters, again are different and need to have these circular areas expressed in square feet.


National Insect & Disease Forest Risk Assessment & Map

Model criteria:
Insects or diseases may be influenced by:

elevation

aspect

annual temperature
tree age

tree diameter

host density

Maximum mortality to host (%)

52 citations for mountain pine beetle in the Interior West
33 citations combined for root diseases in the Interior West




National Insect & Disease Forest Risk Assessment & Map

for ponderosa pine:

Stand risk value =SS x DBH x SD

Stand risk value Hazard rating

2-6 Low
8-12 Moderate
18-27 High
2x3x2=12

Moderate hazard for attack

Mountain pine beetle hazard rating criteria

Stand Structure (SS)
Single-story = 3
2-story =2
multi-storied = 1

Average diameter (DBH)
>10 inches =3
6-10 inches = 2
<6inches=1

Stand density (SD)
> 150 ft2/ac =3
80-150 =2
<80=1




National Insect & Disease Forest Risk Assessment & Map

Defining RISK

potential for mortality due to an insect or
disease

Risk...the expectation that, without remediation,
at least 25% of standing live basal area greater
than one inch in diameter will die over a 15-year

time frame (2013 to 2027) due to insects and
diseases.



Presenter
Presentation Notes
Actually represents a “hazard assessment” rather than a true “risk assessment” because it doesn’t take into account…
(1) Susceptibility: probability of a forest being attacked
(2) Vulnerability: probability of resulting tree mortality
Hazard= anything that can cause harm & must be exposed to that hazard (time?) to cause harm
Risk= potential for hazard to cause harm
Reduce risk by reducing exposure to hazard

Without Asian GM in the area susceptibility is low for Larch, in the presences susceptibility of attack is high, vulnerability will depend on amount of defoliation and possible repeated defoliation.


National Insect & Disease Forest Risk Assessment & Map

Why was it created?

%l * Provide a national view for Congress

2012 Assessment for Continental US:

— 1.2 billion acres with trees
— 72 million acres in at risk condition

e Strategic, broad-scale planning tool that
can be used for administrative activities
and work planning
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Presentation Notes
First version that was released in 2002….mainly for congress… provided justification for forest health programs by geographically showing the places major forest pests would be a future concern if not currently managed. This information is coupled with the national report on  the current status of pests of concern.

Current version for national use to support program budget requests
72 million acres hazardous in conterminous US (=>25% mortality threshold)


National Insect & Disease Forest Risk Assessment & Map

=8 Who is using it?

e States, original proposed areas for
designation under 2014 Farm BiIll

(H.R. 2642-268; Sec. 8202 Insect and Disease Infestation;
Sec. 602 Designation of Treatment Areas)

® ° National Forests

— Forest Plan Revisions
— National models applied at finer scales

e Scale limitations

— 240 meter scale / 1 pixel ~14 acres
— 6t level USGS sub-watershed (10,000-40,000 acres)
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Presentation Notes
The displayed results are not intended for site-specific analysis. 
Finer scales for project area planning
Great Plains and urban centers… defined forests as lands with any amount of trees.
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Why is this important to you?

&l - Lcarn about major pests affecting local
forests

B | * Active participation in Forest Service

‘ collaborative groups

* Provide input to Forest Plan revisions
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Presentation Notes
A tool that may help you become better informed about the major pests affecting local forests

If you are going to look at the data closer, you may wonder if there has been any validation of the models.


Validation of NIDFRA

2002-vintage susceptibility data vs the 1999-2015 cumulative aerial survey MPB data

NIDFRA and ADS Data Association:

7 11% of sheds no relationship (black sheds)
: 210 sheds not significant

17 sheds sigmificant negative slope

1

Variable Association
"| I significant Negative Slope
- Not Significant

B sicoficant Positive Slope

Geographic-Weighted Regression of
1999-2015 Aerial Detected Severity-

Weighted Acres by National Insect and
Disease Susecptibility-Scaled Acres within
/  Subwatersheds in Montana and Northern Idaho i

1 L 1 1 1 1 1 1 L 1
40000 140000 240000 340000 440000 540000 640000 740000 840000 840000 1040000

Joel Egan, 2016, unpublished
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Presentation Notes
Objective: Assess relationship between FHAAST predictor and ADS response

Investigations concluded many of the watersheds around Yellowstone and glacier and west of Flathead lake had QMD estimated too high by vegetation modeling.
Example: see 1980s MPB outbreak areas showcasing vegetation was recovering from severe disturbances as of 2002.
A minority of watersheds also had wildfire and poor ADS coverage linked to non-relationship, primarily in Yellowstone.


Validation of NIDFRA

Tree Mortality

. Low Intensity
. SN A : : e : Cumulative Mountain Pine Beetle-Caused Mortality
Moderate Intensity : B s : A ———— from 1999-2015 as detected through Forest Health
: ke : el — - Protection Aerial Insect and Disease Survey Flights
. High Intensity - U.S. Forest Service Region 1

e U5 4t gty am Attt e e

Joel Egan, 2016, unpublished
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Presentation Notes
This product includes geospatial layers, Regional maps of cumulative tree mortality, and calculations of acres impacted.  Geospatial layers incorporate 1) severity classes indicating multi-year levels of mortality estimated and 2) an index statistic that ‘weights’ acres based on severity class for area of ‘high’ impact comparisons. 

1 = low (<10 cumulative trees/acre); 2 = moderate (10-30); 3 = high (>30) 
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™ How can you access the data?

Forest Health Protection: GIS & Spatial Analysis
https://www.fs.fed.us/foresthealth/applied-
sciences/mapping-reporting/gis-spatial-
analysis/national-risk-maps.shtml

¥ On-line data viewer- Damage Agents

Related Links

D WMational Insect & Disease Risk Map Viewer

W National Forest Damage Agent Range Maps

W Southern Pine Beetle County Hazard Rating

Maps

S
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Presentation Notes
Information on which pests have potential to affect most area in state and those that may affect most forest density…cause most mortality.
County planning, recreation groups (horseback riding, hunting, fishing) watershed-water quality/quantity, 

Along right side of screen is map viewer link…

https://www.fs.fed.us/foresthealth/applied-sciences/mapping-reporting/gis-spatial-analysis/national-risk-maps.shtml

National Insect & Disease Map — Mountain Pine Beetle

Enter address

Layer List
Layer Visibility
™ Composite Data
"4 Bark Beetles
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Presentation Notes
Projected host BA loss rate due to…
By creating a composite of the Mountain Pine Beetle models across its host tree species, this dataset shows the projected percentage of host tree species basal area loss due to Mountain Pine Beetle over a 15-year period starting in 2013
For those pests and pathogens that affect minor tree species in the forest landscape the mortality rate relative to total basal area may be relatively small even when the mortality rate to its host is quite high. This raster, therefore, allows the user to make comparisons between a forest insect or disease's relative impact on their hosts regardless of the relative prevalence of those host tree species. 



National Insect & Disease Map — All Bark Beetles

i

"™ 2013-2027 National Insect and Disease Risk Map Viewer 5 = G : Enter address

Layer Visibility
Mountain Pine Beetle
Southern Pine Beetle
Engraver Beetle (Ips spp.)
Northern Spruce Engraver AP | L : i N }ﬁ.lli,c,\j
Spruce Beetle i 3 o
Douglas-Fir Beetle Grt : : f i JGreat Fail-s
Western Pine Bestle '. § ; ’ %’3%1
Fir Engraver
Jeffrey Pine Beetle
Western Balsam Bark Beetle

% Host BA Loss
1 - 10% of Host BA loss from pest
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21 - 30%

>30% projected Host BA loss




National Insect & Disease Map — All Root Diseases

Layer List

Layer Visibility
[/ Diseases n
A
%4 All Root Diseases - Grouped = -..R..f-u;w.
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™ Armillaria Root Disease
M Heterobasidion Root Disease
™ Port-Orford-Cedar Root Disease
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1 - 10% of Host BA loss from pest
11 -15%
16 - 20%

21 - 30%

»30% projected Host BA loss




National Insect & Disease Map — All Damage Agents

Enter address

- Layer Visibility
M NFS Boundaries
™ Watershed Summaries
i Composite Data
i % Total BA Loss
M Risk
M Total BA Loss
M Total BA
M Bark Beetles
P Declines

% Total BA Loss

1 - 5 2% BA loss from all pests
W 6-15

16 - 24%

25-35%

> 35% projected BA loss
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Composite data > % total BA loss
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How can you access the data?

Forest Health Protection: Pest Portal
https://foresthealth.fs.usda.gov/host/

On-line data viewer

VIEW PEST HOST MAPS

Individual Tree Species
Parameter Maps

View individual tree species
parameter layers that were
generated for use as base

data for the NIDRM 2013-2027
product.



https://foresthealth.fs.usda.gov/host/

National individual tree species maps — Western White Pine

FHTET Host Maps = Enter address
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Presentation Notes
Combines presence/absence, relative dominance, and density

Alternative location: Download pest models or tree species (for ArcGIS or googleEarth) for basal area, stand density index, at 30m scale https://apps.fs.usda.gov/fsgisx01/rest/services/RDW_FHP_TreeSpeciesMetrics 

Little maps: https://databasin.org/galleries/5e449f3c91304f498a96299a9d5460a3



National individual tree species maps — Douglas Fir

Enter address

Host Groups
Lavyer Visibility
4 DouglasFir
M bigcone Douglas-fir
M Douglas-fir
"4 Basal Area
B Frequency
™ % Basal Area
M Quadratic Mean Diamete
M Stand Density Index

Basal Area

e
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81 - 100
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How can you access the data?

Forest Health Protection: GIS & Spatial Analysis
https://www.fs.fed.us/foresthealth/applied-
sciences/mapping-reporting/gis-spatial-
analysis/national-risk-maps.shtml

e Download data

GIS Data Downloads

conmons

Hazard by agent-Eastern pests B 32 KB @ 295 MB
Hazard by agent-Western pests B 32 KB B 213 MB
Hazard by agent - Pests that span L48 B 32 KB e 140 MB
Compaosite hazard from all pests & 13 KB Bl 97 MB

Hazard by host tree species B 36 KB @ 181 MB

Treed area, Total basal area & 13 KB @ a7 MB
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Presentation Notes
Incorporate into other landscape efforts

Scroll down page past the full report, printable maps, to GIS Data Downloads (zip file with raster files and a “read me” file describing all the codes) 

Or, under this table is a link to instructions how connect to a Map & Image services within ArcGIS to access all of the available data.

https://www.fs.fed.us/foresthealth/applied-sciences/mapping-reporting/gis-spatial-analysis/national-risk-maps.shtml
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