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2006 National Insect and Disease Risk (NIDRM) Map
e Status
— Models, maps, paper, report...
e Results
e Briefings
e Future Directions...

e Accessing Data
— Portal

January 31, 2007 Annual Forest Health Monitoring Meeting, San Diego, CA
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NIDRM Status

e Peer-Reviewed Paper Completed
— Details methods
— GTR Publication (Threats Conf. Boulder July 06)

e Report: Currently Working on Final Edits, Layout, and

Design —
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e NIDRIM Summary:

— Assembled, ran, and integrated 190 models
representing over 50 agents acting on 61 tree species

— ldentified approx. 58 million acres of potential risk
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TOP AGENTS BY RANK ; A\ F ; JOU : U OR D LAND £
1. Mountain Pine Beetle 7. Fir Engraver Beetle California 4,919 Missouri 872 Rhode Island 25.94  Michigan 7.27
. . . hantana Lrerimi i i

California 4,919 Missouri 872 Rhode Island 25.94  Michigan 7.27

¢ Montana 4,222 New York 801 West Virginia  22.38  Georgia 717

Idaho 3,709 Arkansas 2l Nevada 19.60  North Carolina  6.95

West Virginia 2,985 Texas 689 Montana 17.99  Alabama 6.07

n Alaska 2 ¥t  Ohio 475 Connecticut 17.11  Utah 5.95

Oregon 2,765 Minnesota 450 California 16.82  Missouri 5.95

Georgia 2,062 Tennessee 423 Wyoming 16.72  Wisconsin 5.80
JeTiTey Fine Beetle Beetle VWyoming 1,756 New Hampshire T4 Uregon FUB  Towa 3.5B
Dwarf Mistletoes Jack Pine Budworm Arizona 1,743 lllinois 202 Louisiana 8.93  North Dakota  3.42
Aspen Decline Douglas-Fir Tussock Moth North Carolina 1,623 Maryland 184 Indiana 8.63  Tennessee 2.99
Western Balsam Bark Beetle Bronze Birch Borer ) Florica 1,600 South Dakota 116 Colorado 8.54  Texas 2.89
|S_|Uddfn Efk D C‘J{asl(a Y':‘;SHOW CEdadr I?e':l'ne Alabama 1,491 Rhode Island 106 Florida 8.38  Minnesota 2.63
“fm Ok ~OOper P st spruce Budworm Michigan 1,391 Vermont 106 New Mexico 8.33  Oklahoma 2.53

estern Red Cedar Mortality Emerald Ash Borer .

Balsam Woolly Adelgid Butternut Canker Nev?.r :Mex1co 1,353 lowa 85 Maryl.ancl 7.88 Vermont 2.18
Hemlock Woolly Adelgid Eastern Larch Beetle Louisiana 1,249 Delaware 16 Washington 7.78  Alaska 1.88
White Pine Blister Rust Asian Longhorn Beetle Mississippi 1,016 Kansas 14 Massachusetts 7.61  Maine 1.67
Round Headed Pine Beetle Pacific Silver Fir Beetle Utah 970 Nebraska 10 Kentucky 7.54  Nebraska 0.90
Fusiform Rust Spruce Aphid Kentucky 962 North Dakota 9 South Dakota 7.37  Kansas 0.81
Oak Wilt Pacific Madrone Decline Wisconsin 923 DC 0 Ohio 7.31 DC 0.00
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TOP AGENTS BY RANK

#ountain Fine Bestle 7. Fir Engraver Beetle

I

2. Red Dak Dedine B DiouglasFir Beetls

2. Southern Pine Bestle 9. Spruce Beetle

4. Root Diseases - All 10, Hardwood Decline A[;res Est[m ;

5. Gypsy Mioth 11, Wesstern Fine Bestl=

. Pine Engraver Beetle 'Calculated from a 2005 n'l;jtzl 1-kilometer tuoln‘tforl map | ﬁ\!pici[ng forested areas.

Forest is defined as land that is at least 10% stocked by trees of any size.
ADDITIONAL AGENTS

spruce Budworm Asgpan Fatest Tant Caterpllla
Baech Bark Disexa Dukh Hm Dissaea
Droughs-ArwhieGrnd Fir el rsonhem Spruce Engravar
Iefirey Fine Besik Eecile

Crwvar| Mbstlatoes |3k Pine Budworm

Aepan Decline Douglae-Fii Tusock #oth
“Wesiorn Balsam Bark Bootlo Erorza Elich Boror

sucklan Cak Daath Almka valkew Codar Decling
Hemlkock 1 WeztEIn Sprice Budwom
mlwnml.\hud“}' Enmldmﬂolr

Bakam Wioolly 4| Enmtemu Canker
I-hmbckwhulh;\célgd Eastern Larch Bevike
i Fine Ellsior Fus Astin Longhom Bacilo
Round Hoaded Fine Bastla Faclile Silvar Ar Beatke
Fuelfanm Rust e

Odkwi Faclilc Madrore Decline
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DO f A BY AREA O :

Beech Bark Disease, some Hardwood Decline
Balsam Woolly Adelgid, Spruce Budworm
Red Oak Decline, Gypsy Moth

Red Oak Decline, Gypsy Moth

Gypsy Moth, Red Oak Decline

Red Oak Decline, Gypsy Moth

Southern Pine Beetle, Root Disease

Red Oak Decline, Gypsy Moth

Southern Pine Beetle

Southern Pine Beetle, Root Disease

. Southern Pine Beetle

. Mountain Pine Beetle, Root Disease

. Western Pine Beetle, Pine Engraver Beetle (Ips), Round Headed Pine Beetle
. Mountain Pine Beetle

. Pine Engraver Beetle (Ips)

16.
17.
18.
19.
20.
. Red Oak Decline, some Oak Wilt
22.
23.
24.
25,

Mountain Pine Beetle, Fir Engraver Beetle, Root Disease
Sudden Oak Death

Pine Engraver Beetle (Ips), Fir Engraver Beetle, Root Disease
Mountain Pine Beetle, Pine Engraver Beetle (Ips)

Red Oak Decline, Gypsy Moth

Birch Heart/Root Rot

Spruce Beetle

Northern Spruce Engraver Beetle, Spruce Beetle
Northern Spruce Engraver Beetle

FOREST HEALTH TECHNOLOGY
ENTERPRISE TEAM

2006 Natmnal Compol te lnsect and Dlsease Risk* Map

Acres at risk: Approximately 58 million

& e "M *The expectation that 25% or more of the standing live volume of trees greater than 1" in diameter will die overthe next 15 years. = B Novernber 2006

LEGEND

- Risk of martality
e
9
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| cali 571 Michigan
| Montma 26 Tennesses
Alaska 730 Minnesata
Iebho Wiscomsin
Mevada
Atizona
Wyoming
Calorudo
Florida
Mew Mexic
South Caralina
Louisiana
Oregan
Geargia
Alabarna

EBARK BEETLES

Douglas Fir Beetle
Fir Engraver Beetle
Jeffrey Pine Beetle
Mountain Pine Beetle
Northern Spruce Engraver Beetle

T
AREA AT RISK (THOUSAND ACRES)

BARK BEETLES

sy California 3,571 Michigan 48 .
ﬁ":.ﬁ;?""a 300 Mol Montana 3,026 Tennessee 43 DOUglaS Fir Beetle
Toe 3o el Alaska 2,730 Minnesata 31 £t :
:;E":;Efm ﬁ? Ee:"& Idaho 2,341  Wisconsin 19 Fir Engra.vel Beetle
i 5 vemol  Nevada 1,725  Maryland 11 IEffreY Pine Beetle
Arizona 1,692  Nebraska 8 Mountain Pine Beetle
Wyoming 1,647 Delaware 2
Colorado 1,628  Maine 1 Northern Spruce Engraver Beetle
Florida 1,544 New York 1 e : e
New Mexico 1,301 Kenlucky =1 P‘?'lelc SI|V€I Fir Beetle
South Carolina 1,146 Connecticut 0 Pine Engraver Beetle
e Bl D 0 | Roundheaded Pine Beetle
% Oregon 1,123 lllinois 0 .
Georgia 1,029  Indiana 0 Southern Pine Beetle
c‘v\l,b Alabama 977 lowa 0 Spruce Beetle
Mississippi 859  Kansas 0
Utah 735 Massachusetis o | Western Balsam Bark Beetle
b Norlh'Carolina 6013 Missouri . 0 Western Pine Beetle
A2 Washington 553  New Hampshire 0
Texas 536  North Dakota 0
Arkansas 376 Ohio 0
"‘ New Jersey 114 I’ennsylvanfa 0
South Dakota 111 Rhode Island 0
Virginia 83  Vermont 0
Oklahoma 83 West Virginia 0

I Risk of mortality
I water

*The expectation that 25% or more of the standing live volume of trees greater than 1" in diameter will die over the next 15 years.
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November 2006




AJEAATRISK (THOUSAND ACRES)

Wiest

Michigan
Menw York
Pannsyhania
Kenuucky

Chic

Wyaming
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Maine
Tennessee
inois

Merse Hampshire
waryland
Ciregan
Minnesow
Missouri

Virginia Washingen
Rhode sland
Karsas

Soanh Carcling

Florida
Louisian]
Momare|
Newada

Temeas. 2 Mew Mal

lowa 12 Morth DY

Oklahoma 10 South O

Massachusens 9 Uah

Verment 9 Wiscons|
S

Butternut Canker

West Virginia
Virginia
Michigan
New York
Pennsylvania
Kentucky
Ohio
Wyoming
California
Naorth Carolina
New Jersey
Indiana

Maine
Tennessee
inois

New Hampshire
Maryland
QOregon
Minnesota
Missouri

Texas

lowa

Oklahoma
Massachusetts
Vermont

Asian Longhorned Beetle
Balsam Woally Adelgid
Beech Bark Disease

Dutch Elm Disease
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651
389
208
192
171
166
109
103
64
58
44
42
35
26
22
19
16
16
15
14
12
12
10
9

9

EXOTIC INSECTS AND DISEASES

Connecticut
Washington
Rhode Island
Kansas

South Carolina
Arkansas
Alabama
ldaho
Nebraska
Georgia
Mississippi
Alaska
Arizona
Colorado
BLC:
Delaware
Florida
Louisiana
Montana
Nevada

New Mexico
North Dakota
South Dakota
Utah
Wisconsin

o
AREA AT RISK (THOUSAND ACRES)
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Asian Longhorned Beetle
Balsam Woolly Adelgid
Beech Bark Disease
Butternut Canker

Dutch Elm Disease
Emerald Ash Borer

Gypsy Moth

Hemlock Woolly Adelgid

Oak Wilt

Port-Orford Cedar Root Disease

Spruce Aphid

Sudden Oak Death
White Pine Blister Rust
White Pine Blister Rust

EXOTICINSECTS AND DISEASES
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LEGEND

I Risk of mortality
—

AD0 Miles

=
*The expectation that 25% or more of the standing live volume of trees greater than 1" in diameter will die over the next 15 years.

November 2006
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AJEAAT RISK (THOUSAND ACRES)

5,028

Region
Region
Region
Region

Region 5

PERCENT OF FORESTED LAND AT RISK

16.77

AREA AT RISK (THOUSAND ACRES)

Region 9/NA 12,095
Region 1 6,684
Region 4 5,028

4,801

A Region 3 3,097
Region 2 2,949
Region 10 2072

FOREST HEALTH TECHNOLOGY
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NIDRM Results

PERCENT OF FORESTED LAND AT RISK

Region
Region
Region
Region
Region
Region
Region
Region
Region

*The expectation that 25% or more of the standing live volume of trees greater than 17 in diameter will die over the next 15 years.

L& ibes
e rm S

18.95
16.77
11.95
9.01
8.86
8.46
7.09
6.37
1.88

E

; LEGEND

I Risk of mortality

MNovember 2006
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NATIONAL INSECThandiDISEASE, RISKM

1 K REA AT RISK (THOUSAND ACRES)

Risk* by Ownership Class

Acres at risk: Approximately 58 million

Nonal Forest System
OtheNgderal

State , Cu}

sencentorrore AREA AT RISK (THOUSAND ACRES)

National Fo.
Other Feder. NatIOHa] Forest System 25;026
ate , Coun| Other Federal 5,861

State , County and Private 27107 -

PERCENT OF FORESTED LAND AT RISK

I

National Forest System 14.16
Other Federal 4.34
State , County and Private 5:59 \

LEGEND

I Risk of mortality
I water

November 2006
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NIDRM Results

e

LEGEND
Parcentage of Foresed Land ot Misk™

Jos

520
[ 20-40
-2

'Watersheds with less than 176
forested land have been excluded
from the analysis

- ‘:M *The expectation that 25% or mare of the standing live valume ot frees greater than 1" in diameter will die over the next 15 years Movember 2006
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(Denver, CO Water Hu|||:l:,.-]

Mortality Risk®: Mountain Reservoir Watersheds @@ Mortality Risk=: PDF“[““‘C Ri""":" Watersheds
(Washington, DL.C. Water Supply)

FThs Tt Thar JER ot wears al s il oo s v bt of Temt e s 17 00 e o wrpatae P T1% prman T sl en v o e e (a1 S
=il dow e S et 11 prart. wdl ok v T gt |5 i
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NIDRM Results

e Percent Host...

e Beech Bark Disease

— Beech is usually a minor component in many northern
hardwood stands

— Won't flag too many pixels in NIDRM (Definition of Risk)
e Look at % of Host

— Impact on wildlife
e Mast production threatened
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Coincidence of Risk of Mortality to Insects
and Diseases with the Wildland Urban Interface)

The Wildland Urban Interface

Risk of Mortality to Insects and Diseases
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- and Diseases with the Risk of Wildland Fire

- Risk of Mortality to Insects and Diseases

Coincidence of Risk of Mortality to Insects

Risk of Wildland Fire
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e Began in late October
e S&P Deputy Chief

e Legislative Affairs

e Under Secretary of Ag.

 Still to go...
— Congressional Staffers

FOREST HEALTH TECHNOLOGY
ENTERPRISE TEAM

Briefings

USDA Forest Service
State and Private Forestry

Forest Health Protection

Chief and Staff Briefing Paper

ISSUE NAME 2006 Mational Insect and Disease Risk Map
LEAD EXECUTIVE Jim Hubbard
PRESENTER Robert Mangold, Frank Sapio

BACKGROUND The primary goal of the Mational Insect and Disease Risk Map (MIDRM) is
to provide Congress, USDA officials, and federal and state land managers with a periodic
strategic assessment of risk of tree mortality due to major insects and diseases. While the
database behind the map is capable of displaying risk many ways, the definition of risk
depicted in the standard map is as followes: The expectation that 25% ormare of the standing
live wolume oftrees greater than 1" in diameter will die over the next 15 years.

STATUS MIDRM is mare than "just amap”, it represents a compilation of nearly 190
individual risk models, all constructed within a common GIS-based multi-chiteria framework
that can account for regional variations in forest health concems. The 2006 risk map process,
utilized within 49 states, provides a consistent, repeatable, transparent and science-based
process through which interactive spatial and termparal risk assessments can he conducted.
This new rmodeling process will allow for flexihle analysis 1o produce specific risk
assessments for specific insects and diseases that can be tied to other adency assessments.
The production ofthe 2006 risk map has heen a highly collaborative process led by the
Forest Health Monitoring Program of Forest Health Protection (FHF). Entormologists and
pathologists from all states and every FHP Region were invited to take part in the process of
developing the risk map. Other partners include: Forest Inventory and Analysis (FILA),

Femote Sensing Applications Center (RSAC) and the Western Wildlands Environmental
Threat Assessments Center (WWWETAC).

January 31, 2007 Annual Forest Health Monitoring Meeting, San Diego, CA
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Euiture Directions...201.0 Risk Map?

2010 Risk Map.....

Improving Data — National BA, QMD, etc. Layers
Improving Models — Using Risk Map to Prioritize Research
Multi-Resolution Risk Models (30 Meter — 1KM)

Model Validation/Confidence Limits

Multi-Date (Scenario) Predictions

— Using FVS to grow tree data

— Climate Change

Developing Tools To Aid Model Construction and Provide
Access To Results

— Web-based ArcGIS Server app.

— Portal Demo

January 31, 2007 Annual Forest Health Monitoring Meeting, San Diego, CA
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N Impreving Data

Identified Several Key GIS Layers...
Generating Multi-Scale Forest Attribute Layers is a Huge Challenge...

".1_- "‘ ) sed’

R TOPHAGENT ﬁi;face.s (;f Fofest .rél-nié{'ers
:'.'mci KEY CRITERIA OF TOP 11 AGENTS OF MORTALITY
il Criterion Times Used (Percent)

Basal Area/Stand Density 31.51
Diameter 31.05
Percent Host 14.61
X Soil Characteristics /.76
| Climate 5.48
\¢ Topography 3.65
\ Other 3.20
Proximity to Infestations 2.74
7—1_.&"’";?2‘ A 3
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Impreving Data

e Produce Standard GIS layers to Depict Criteria

e Model Forest Attributes Nationally
— BA, Diameter, etc.

Much More Detail...Using Modeling
Techniques (30-meter)

Surfaced
Loblolly Pine BA (30m)

e LT T e
L e

Surfaced Loblolly Pine BA (1km)
January 31, 2007 Annual Forest Health Monitoring Meeting, San Diego, CA
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Standard SO-meter Layers

e NLCD 2001 3-season
Landsat dataset

e SSURGO/STATSGO
Soils Data =2 _
drainage index

e Climate — PRISM =
topogrid to 30m

e Terrain data 2 dem,
posindex, curvature, oils
aspect phases Climate

e FIA Phase 2 inventory
— corresponding 2002
cycle

e Bilinear Sampling

Standard Layers

NLCD

January 31, 2007 Annual Forest Health Monitoring Meeting, San Diego, CA
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e FIA subplot locations “with a twist”

January 31, 2007 Annual Forest Health Monitoring Meeting, San Diego, CA
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Nationall S0-meter Host liype

57 mapping zones

50-200 species per mapping zone

2 parameters per species to model (basal area, trees/Zac)
“negative” runs

57 x 100 x 2 x 2= 22,800 cubist models

Building geospatial dataset from models
— Python script — aml generator

— Imagine cubist sampler

— ArcGIS Sampler

4 hrs minimum per dataset

4 hrs X 11,400 models = 45,600 computing hours

Jim Ellenwood minimum retirement date 7/31/2016
Jim Ellenwood MANDATORY retirement date 7/31/2030
Dataset complete 7/31/2030

77"\ FOREST HEALTH TECHNOLOGY

Annual Forest Health Monitoring Meeting, San Diego, CA
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ETX Field Test

T

Loblolly BA
NAIP

| | I |
Loblolly QMD i

i, - L
ol
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Soil Drainage Index (DI)
Il Rock, Pits, Other (0)
Very Dry (1-6)

7-15

16-22

23-28

29-34

35-40

41-46

47-51

52-58

59-73

74-86

87-93

- Very Wet (94-98)
- Water/Playas (99)
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Improeving Medels

e Continued Model Development
and Improvement Is Critical
For Future Risk Mapping
Efforts

e There a many holes in our
knowledge base
— Eric Smith is developing a
database of published risk
rating systems

— This type of work could really
streamline our efforts to
iIdentify and access models for
inclusion in NIDRM

— ldentify research gaps...

/

Agent # of Published
Models

western bark beetles 105
southern pine beetle 45
spruce budworm 39
gypsy moth 35
western spruce budworm 28
dwarf mistletoes 23
root diseases 21
Douglas-fir tussock moth 13
white pine blister rust 12
other stem rusts 5

littleleaf disease

oak decline

Oak Decline was the primary contributor to NIDRIM and yet little
work has been done on this issue (according to Smith)

January 31, 2007 Annual Forest Health Monitoring Meeting, San Diego, CA
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High Res. Lodgepole Mountain
Pine Beetle Risk Model

Resampled to Various
Resolutions for Regional
and National Use

MPB fLodgepole Mort Risk

[ 14%
B z=%
B 2%
[ ] =m%
B 7o

FOREST HEALTH TECHNOLOGY
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High Res. Lodgepole Mountain
Pine Beetle Risk Model

Risk Expressed as % BA Loss
Since 1996

Compared with 9 yrs. of ADS
Data

MPE § Lodgepole Maort Risk

[ 1%
] 2%
B 32
[ 1568%
B 7o

ADS - NroofYears

[ 110fa
[ Jz2of8
]38
[ Jaefa
C5eta
I 6 ot e
B 7 of g
B = of 3
R
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Model \Validation

Willamette
Mational
4 Forest

Forest

Diarnon:

Lake'j
|




l_J__SDA United States Department of Agriculture :ﬁl;é:;;i.:l#ﬁ'r“EBHHDLDET
s Forest Service

Scenarios

Growing Tree Data From FlA...Examining Climate Change
Running Risk Models at 20 Year Intervals

FIA Plot Network
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FHTET is Working on
A Tool That Will
Help The Field
Create Local Risk
Maps

== Forml

[ROVA AT sty | bty | Conss | Metods|

Rezolution:
| =
General Area of Intenest
| |
Select AN from the lobowing
ecoregions of from the map:
M3I2G -
MEN e
NI |
Risk Agert[s}
Fu Engraves Bestle ﬁ
Mountan Pine Beaths
Rool Disease
\western Balsam Bask Bestie ]
Hostz}
Mountain Hemiock a
Soutiwestenn 'Whils Pine
Subalore Fii
‘wiestean Lasch ;I

Max Porcent Mortalty: [

FOREST HEALTH TECHNOLOGY

i/ ENTERPRISE TEAM
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http://svinetfc8.fs.fed.us/aerialsurvey/

FHTET is Developing
an ArclMS-Based
Portal to Provide

Access to Risk
Assessments and
Other Forest
Health Data

Tools

FOREST HEALTH TECHNOLOGY
ENTERPRISE TEAM

USDA  united States Department of Agriculture
=l Forest Service

FOREST HEALTH TECHNOLOGY
; !/ ENTERPRISE TEAM

i CONTACTUS | LOGIN

SELECT A MAP:

AERIAL SURVEY

PPPPP

National Aerial Survey Data - Lower 48 States
QAEO® O KK s S

Damage agent category

There are no selected features. Please use one of the feature selection tools to display data
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