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                                                     How Ae rial Surve ys  Are  Cond ucte d
    Data re pre s e nte d  on this m ap are  bas e d  on ae rial obs e rvations  m anually record e d  onto a 
    m ap.  This  proce d ure  is  cons id e re d  both an art form  and  a form  of s cie ntific d ata colle ction, 
    and  is hig hly subje ctive.  An obs e rve r only has  a fe w s e cond s  to re cog nize  the  color 
    d iffe re nce  be twe e n healthy and  d am ag e d  tre e s  of d iffe re nt s pe cie s ; d iag nos e  caus al 
    ag e nts  corre ctly; e stim ate  inte ns ity; d e line ate  the e xte nt of d am ag e; and  pre cis e ly record  
    this  inform ation on a g e ore fe re nce d  m ap.  Air turbule nce , cloud  s had ows , d is tance  from  aircraft, 
    haze , s m oke , and  obs e rve r e xpe rie nce can all affe ct the  quality of the s urve y.  The s e  d ata 
    s um m arie s  provid e an e stim ate  of cond itions  on the  g round  and  m ay d iffe r from  e stim ate s  
    d e rive d  by othe r m e thod s .
    Ae rial s urve ys  provid e  inform ation on the curre nt s tatus  for m any caus al ag e nts , and  are  im portant 
    whe n e xam ining  ins ect activity tre nd s  by com paring  his torical and  curre nt s urve y d ata ove r larg e  are as .
    O ve rvie w surve ys  are  a ‘s nap s hot’ in tim e  and  the re fore  m ay not be  tim e d  to accurate ly capture  the  true 
    e xte nt or s e ve rity of a particular d is turbance activity.  Ae rial s urve ys  can be  thoug ht of as  the  firs t s tag e  in 
    a m ulti-stag e s am pling  d e s ig n.  O the r re m ote  s e ns ing  approache s , includ ing  ae rial photog raphy, 
    e lectro-optical s e ns ors , and  s pecially d e s ig ne d  ae rial surve ys  with m od ifie d  flig ht patte rns, can be us e d  
    to m ore accurate ly d e line ate the e xte nt and  s e ve rity of a particular d is turbance  ag e nt.  The  prece d ing  
    m e thod s  are  ofte n m ore  cos tly than ove rvie w s urve ys , and  are  g e ne rally re s e rve d  to ad d re s s  s ituations  
    of s ufficie nt e nvironm e ntal, e conom ic, or political im portance . 

Map Cre ate d : 2/10/2015
P roje ction: UTM NAD83 Zone  13

Author: J. Ros s , USDA Fore s t Se rvice
A d ata d ictionary and  d ig ital copie s  of this m ap and  the ins e ct and  d is e as e  d ata

are available at: http://www.fs.fe d .us /r2/re s ource s /fhm /ae rialsurve y/

                                                                    *****D IS CL AIM ER *****
F orest Health  Protection (F HP) and its partners strive to m aintain an accurate Aerial D etection S urvey (AD S ) D ataset, but due to th e conditions
under wh ich  th e data are collected, F HP and its partners sh all not be h eld responsible for m issing or inaccurate data.  AD S  are not intended to
replace m ore specific inform ation.  An accuracy assessm ent h as not been done for th is dataset; h owever, ground ch ecks are com pleted in
accordance with  local and national guidelines h ttp://www.fs.fed.us/foresth ealth /aviation/qualityassurance.sh tm l.  M aps and data m ay be
updated with out notice.  Please cite “U S D A F orest S ervice, F orest Health  Protection and its partners” as th e source of th is data in m aps and
publications.

D ue to th e nature of aerial surveys, th e data on th is m ap will only provide rough  estim ates of location, intensity and th e resulting trend
inform ation for agents detectable from  th e air. M any of th e m ost destructive diseases are not represented on th is m ap because th ese
agents are not detectable from aerial surveys.  T h e data presented on th is m ap sh ould only be used as a partial indicator of insect and
disease activity, and sh ould be validated on th e ground for actual location and causal agent.  S h aded areas sh ow locations wh ere tree
m ortality or defoliation were apparent from  th e air.  Intensity of dam age is variable and not all trees in sh aded areas are dead or defoliated.  

T h e insect and disease data represented on th is m ap are available digitally from th e U S D A F orest S ervice, R egion T wo F orest Health
M anagem ent group.  T h e cooperators reserve th e righ t to correct, update, m odify or replace G IS  products.  Using th is m ap for purposes oth er
th an th ose for wh ich  it was intended m ay yield inaccurate or m isleading results.

Use of th e N um ber S ystem
Ex am ple: 5-L  = T h e first num ber before th e dash  is th e causal agent code. T h e letter after th e dash  is th e estim ate of dead "fader" trees in th e polygon or point as a percentage of th e total trees
with in th e delineated area.  An intensity code of T r- T race, L - L igh t, M - M oderate, S - S evere, and VS  - Very S evere m ay be used after th e causal agent code.
T race: 1-3%;  L igh t: 4-10%;   M oderate: 11-29%;   S evere: 30-50%;   Very S evere: >50%  Value ranges represent th e percent of current "faders" in relation to th e total forested area with in th e
polygon.  Periodically, wh ole num bers of trees can used as an intensity code for sm all groups of trees.  F or ex am ple: 5-10 = T h e first num ber before th e dash  is th e causal agent code, th e
num ber after th e dash  is an estim ation of th e num ber of dead "fader" trees in th e polygon.

Le g e nd Causal  Agent(s) N ot F lown

Cod e Causal Ag e nt P rim ary Host Cod e Causal Ag e nt P rim ary Host Cod e Causal Ag e nt P rim ary Host
1 D ouglas-fir beetle D ouglas-fir 49 Atropellis L odgepole Pine 106 fox  squirrel flagging Cottonwood,Poplar
2 Engelm ann S pruce Beetle Englem ann S pruce 48 S talactiform e rust L odgepole Pine 107 fall webworm Cottonwood,Poplar
3 Blue S pruce Ips Blue S pruce 50 W h ite pine blister rust 5-N eedle Pine 108 road salt S oftwoods
5 M ountain pine beetle Ponderosa Pine 51 D warf m istletoe S oftwoods 109 pinewood nem atode S cotch  Pine
6 M ountain pine beetle L odgepole Pine 52 Elytroderm a Ponderosa Pine 110 oak wilt O ak
7 M ountain pine beetle 5-N eedle Pine 53 Includes #65, 66 & 68 All T ree S pecies 111 foliage disease All T ree S pecies
8 W estern pine beetle Ponderosa Pine 54 Air pollutants All T ree S pecies 112 spruce ips W h ite S pruce
9 F ir Engraver W h ite F ir 55 Ch em ical dam age All T ree S pecies 113 twolined ch estnut borer O ak
10 D ouglas-fir engraver beetle D ouglas-fir 56 L oph oderm ium  pinastri S oftwoods 114 anth racnose like foliar disease Bur O ak
11 W estern balsam  bark beetle S ubalpine F ir 57 R h abdocline pseudotsugae D ouglas-fir 115 D ieback All T ree S pecies
12 Unidentified bark beetle S oftwoods 58 L oph oderm ella arcuata S oftwoods 116 M ortality All T ree S pecies
13 Pine engraver L odgepole Pine 59 L ecanostica aciocola S oftwoods 117 D iscoloration All T ree S pecies
14 Pine engraver Ponderosa Pine 60 L oph oderm ella concolor S oftwoods 118 Herbicide All T ree S pecies
15 Ponderosa pine needle m iner L odgepole Pine 61 D oth istrom a pini S oftwoods 119 F lagging All T ree S pecies
16 L odgepole pine needle m iner Ponderosa Pine 62 N eedle cast (Hypoderm ataceae) S oftwoods 120 aspen tortrix Q uaking Aspen
17 Jack pine budworm Jack Pine 63 R oot R ot All T ree S pecies 121 M arssonina Bligh t Q uaking Aspen
18 S pruce budworm , ligh t defol. D ouglas-fir 64 Unidentified disease S oftwoods 200 D ieback (ash ) Ash
19 S pruce budworm , m edium  defol. D ouglas-fir 65 W inter dam age ligh t All T ree S pecies 201 D ieback (cottonwood) Cottonwood,Poplar
20 S pruce budworm , h eavy defol. D ouglas-fir 66 W inter dam age m edium All T ree S pecies 202 D ieback (h ardwood) Hardwoods
22 D ouglas-fir tussock m oth D ouglas-fir 67 W inter dam age h eavy All T ree S pecies 204 D ieback (oak) O ak
23 Pine Butterfly Ponderosa Pine 68 D iplodia S oftwoods 210 M ortality (old cottonwood) Cottonwood,Poplar
26 Pine looper Ponderosa Pine 69 Pinyon black stain Com m on Pinyon 211 M ortality (eastern cedar) Eastern R ed Cedar
27 Pine tortrix Ponderosa Pine 70 F ire All T ree S pecies 212 M ortality (h ardwood) Hardwoods
28 T ent caterpillars Hardwoods 71 Porcupine S oftwoods 213 M ortality (oak) O ak
29 L eaf beetles Hardwoods 72 W indth row All T ree S pecies 214 M ortality (spruce) S pruce
30 Aspen defoliation Q uaking Aspen 73 High  water dam age All T ree S pecies 220 D iscoloration (ash ) Ash
33 O ak leaf roller Hardwoods 74 Avalanch e All T ree S pecies 221 D iscoloration (conifer) S oftwoods
34 Pine needle-sh eath  m iner Ponderosa Pine 75 Aspen decline-m ultiple agent(s) Q uaking Aspen 222 D iscoloration (cottonwood) Cottonwood,Poplar
35 Pine sawflies Ponderosa Pine 76 Pinyon pine m ortality Com m on Pinyon 223 D iscoloration (eastern cedar) Eastern R ed Cedar
36 Pine tussock m oth Ponderosa Pine 77 Juniper m ortality-unknown agent(s) Juniper 224 D iscoloration (h ardwood) Hardwoods
37 Cankerworm s Hardwoods 78 G am ble oak decline-unknown agent(s) G am bel O ak 225 D iscoloration (oak) O ak
38 Variable oak leaf caterpillar Hardwoods 79 L im ber pine decline-m ultiple agent(s) L im ber Pine 226 D iscoloration (spruce) S pruce
39 Unidentified defoliator All T ree S pecies 80 Hail dam age All T ree S pecies 230 Herbicide (cottonwood) Cottonwood,Poplar
40 Cottonwood D ecline/M ortality Cottonwood 99 Unknown polygon Unknown 231 Herbicide (eastern cedar) Eastern R ed Cedar
41 Heterobasidion annosum  (F om es annosus) S oftwoods 100 old pinion mortality Com m on Pinyon 240 F lagging (h ardwood) Hardwoods
42 Arm illaria ostoyae (Arm illaria m ellea) S oftwoods 101 road salt lpp L odgepole Pine 250 Unidentified defoliator (cottonwood)Cottonwood,Poplar
44 Ph om opsis S oftwoods 102 dutch  elm  disease Elm 251 Unidentified defoliator (elm ) Elm
45 Cytospora All T ree S pecies 103 diplodia bligh t Ponderosa Pine 252 Unidentified defoliator (h ardwood) Hardwoods
46 W estern gall rust Unknown 105 drough t killed narrow leaf cottonwood N arrowleaf Cottonwood 300 M ortality (pine) Pine
47 Com andra rust Unknown
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