R A i N0 B T e . 7
H O O 0 e e 8

FRESC 12



02-23676616

O1.

02.

04-22851333
07-5253699
02-23697658
02-23515441
02-23515441
02-23515441
02-23676616

O5.






Tai wan Biological D
Center

Portl andDenver St. Loui s
Washington, D.C.



1 - - San Frafci)s<sPortl and
2 Muntt. B8eNehional Vol canic Mor
3 Mt . Rai nier National Par k
4 Forest Service Mt. Hood Statio

1. Forestry Sci enceGorlLvaablolriast ¢
5 2. USGS FRESC Headquarter

3. 0regon St at,eCoUnlievgeer soift yF o

Forest SbBWReseaPch Station
° orIWd Forestry Center
7 Portl anénver
8 Rocky Moahtanal NPar k

1. Rocky Mo uanctha i Sht aR ei soen
9 2.l nventory and Monitoring I

3. Mi dconBcionleongGBcciaclnce Cent er
10 US&>*=nter for Biological I nf
11 Denver- & . Loui s

Mi ssouri Botanical Garden
o Center for Plant Conservat.i
13 S .Louis Chi cagWashi ng.o.
14 ShenandNaahonal Park
15
16 US@&S ol ogi cal Resources Diwvi
17 Forest Service
18 Washi pgdt.o;.San Frafci)s<o
19 -

ume n

n

rest:

nsti

or ma

on

Si on



Mount St. Hel ens

8 19805 18 8 32
1,300
9,677 8, 364 2.4 1.2 2,000
950
70000
Dougl asPsfeiurdomengaeBbBirbFranco
silver Abi amabi DosggelxaFsor be s
western hlesmlbgoaacke,r op Ryalfl.@ar g
57
SpiritToutl e Toutl e

Cowlite€ol umbi a

red firEwelkddngmst i fLol i um
Canada t@issbaewmen(sleStop.
|l upi bepi spp aval anche |1l
Erythrmontua®.unWat son
huckl|l eb&arcices,j um

S p.p
Gi f fPirdc hot
1982 Mt . St .
Hel ens Nati onal Vol cani c Monument

Johnstone Ridge



Rai ni er
1899 Rai ni er Mount Raini er Nat
Par k 378 980

Rainier 1411 4392

25
Rai ni er 150
3, 000
50
10000
Paradi se
Rai ni er ol d-growt h
forest 200

Dougl aBsfeiud omesruzgiaeMiiribFr anco
western hlesmlboactke,r op hRyalfl.&8ar g
west ercne da&rd,uplai comeanx D. Don
1009 550
red alAdenrusbrBaong. bl ack cottonwooc
Populb ailss amilisesmar i catferar . & eAx HdGa ka.y)
T. Brayshaw

northern oswhbatrtoeedci dent al i s
caurina 1990
Raini er
national forest



Rai ni er 1988

96 % Rainier Mount RWIi nieemess
Hood

Hood Mt. Hood Nation®regomnest
Portl and 4,856 ( 120 )

(Dougl aBséudomenghesi.
Mi rbFranco) (western heumedtcekr,ophyl | a

Raf .Sar g) (western rTehdupdae cc&d yan .
e xD. Don)
Hood (USPArest Service)
(Pacific Northwest Region)
Washi ngtQrnegon 24 . 8 19
13 Oregorm5 Ranger Distric
1
Portl and Hood
Mt . Hood Mr . Sachet Hood
(Sal mon River
Ri pari an ReHsoeordv e) ( Newt on Creek
Landsl i de) (D (2
(3 (4)
Hood
(wil derness environment)

Mort hwest Forest Pass)
800



20 % ( ) 8 %

Hood
200300
13
Hood 11, 2350regon
(ti mberline) (gr andAbfiiers,

grand(ibsoueggdas Dom}d!| . ) [odgepolPa mpua e,
contoboboacglxasundomuwarayGrneav Bakf . )
Engel m.) (mountainTé&egné oic &n s(iBaonnag . )

Carriere) Hood
1930
(Ti mberl ine Lodge)
1937
1972 ( National Regi st

Hi storic Rbade)

( Newton Creek)

9



Ms. Kim 20009 30 10 1

(debris fl ow) 35

(Col umbia River Gorge Nat
Ar ea)

70

10



273

1938

11



Corvalli s

FRESC
Corvallis
Corvalli s
( PNW
) PNW
Corvallis
PNW
EMDS
(USGS) (Forest &

Rangel and Ecosyst emRESCEMNx4e Center

(Col umbia BagtGmeat Basi n)

FRESC

FRESC
78 200

12



Olympi

Hgadquarters
FRESC
( BLM) ( NP Canyonlands
( FWS) \Y
Coloradl\
i b Plateau
e
."::.jl.‘l:'.-"- ?-1‘:!'.,:.". \': |
I."-.z')l"ihh.
FRESC L FRESC #8F R AETIFei BE
Covallis
1
1. (Canyonl ands Field Station)
Mo ab
(Moj pve
2 . (Col orado Pl &tteaagau oFii)el d

FIl agstaff

(Sout hwestern wilEowi dbygamrlticihier
exti)mus
(Mexi can spoStttreadk owl
occi denltuacl)idsa
3. ( Ol ynpiiecBtdati on)
Port Angl es

13



El wha
4. Snake (Snake FRievwdarat i on)
Boi Semake

(BLM Raptor Technical A
Cenjyer Snake

5. Cascadi(@Gascardiieatdati on)
(SeattCaes$cadi a

Corvalli s

Andr ews

Covalli s Andr ews

Andr ews

Andr ews Bl ue River
Andrews 1953 Andr ews Oregon
Eugene 80 (USDA

Forest Sermraiceidi c Nort hwest ORegear ch
(Oregon St at e Winlilveemestitte )
(Wil l ametabkFdaéesohn

( National Science
Foundati on)Oregon (U. S.

14



Geol ogical SUP8BOYANndr ews
(Long-Term Ecol ogi c&lr ojgsaemmar c h |
Andr ews 6,400 410 1,630
1950 65 %
(dougl asPfeuvudomengihesi.i
Mi rbFr anco 1800
(western
heml deckipeat er opR&f ISa) g (wstern red
cedalrthupbhi comaxD. )Don (nobl e
fi,rAbi psocRBehier (Pacific silver f
Abi eamabi Dosgl as x Forbes

(di sturbance)
Andr ews
(LTER)
LTER
(biodiversitgarbon dynaniihcysd)r ol ogy)
LTER

Andr ews

LTER Andr ews

15



VegSpec
VegSpec
(FRESC)
Ser v,iNcB
Engineers)

VegSpec

VegSpec

VegSpec

VegSpec

VegSpec

4.0

( Natur al Resource Con
(Army Corps of

2,500
100 ; 250, 000
4, 888

Net scapel dt @fExetl or er
http:// polemonium.itc.nrc:

Netdynamics/ Vegspec/ pages/ Hoegre/Vee gs p e «

ESI S

http://plants. usda

16



() EMDS
(Ecosystem Management Deci

EMDS)
(GI S) (Mi crosoft Windc
EMDS
e MNefW eaver Z g *ﬁ‘hew
83 logic GO "%
=5 5 o <% {ESRI}
EMDS gg
GUL
] Enowledze base
COUTPUT T OUTPUT
. Donspatial_| L monspaial |
2 .EMDS
EMDS (Environment al
Systems Resea)y hn olwl stdigteu tGeaRud eens o f
Thumb
EMDS 2 ArcView Gl Net Weaver
( ) ( )

EMDSAr cVi ew Gl S

EMDS

17



EMDX . O

EMD3. 0

1. ArcVi ew BMD S

2 .
ArcVi ew

3Net WeaveEMDS

4EMDS
What - | f 1
2 ( DAM)
3
Net Weaver
S . Net Weaver

EMDS

EMDS
CD http://www. fsl.orst.edu/ en

18



(PNW Research Static

( PNW Researc

Station PNW ) PNW 1925
Oregobfortl and http:/www . f s. fed. us/ pn
Station DDepogtyrStation Dir
-Assistant Director for -PDiorgercatno rl nopfl
Communi cBudges CoobDdreator of -Oper at

Program Managers Ecosystem Proce
Resear ch PAguwataint and Land | nteracti
ProgrRenopl e and Natur al RSoscoiuvarlc easn dPr

Economi c Val ues RMasreagicrhg PDiogtriarnbanc e
ProgrRensource Management andPaPcriofdiucct i

Nort hwest Forest I nventory and Anal y:
PNW Al askCar egoWas hi ngt on
PNW Al askaAnchorJauwnree au

Fair babdrkesgon Portl|l €omd valla sGr ande
Washi ngt@ny mBeat Weeatchee

Al askaSit ka 520
230
2000
510
PNW 1996 2000

19



PNW

l nterior Columbia Bze
Ecosystem Managémenai Pabj ecManagement
Strategies( Northwdenghesestandl Manag
Pl an (TLMP)
PNW
Mr . ThoMkiak!| Us

Mr .

Draft StPatnegi c

Nort hwest Forest Pl an

Science Mafbemati on foFToMgaagiMagtidoe
Forest

Hi ghlighted Scientific Findings of t
Ecosystem Management Project

20



PNW

() (FDA
2000 (Forest
Heal th Monitoring , FHKM)
FI AFHM
FHM
(1) 400
( 2RI A 6000 (3HM 126, 000
RACLE (
) GI S

http://fiafs.fed.us

() (nteragency Species Manag
| SMS)

| SMS FI ANRI Natur al Resource | nf
Sy st e @V SCurrent Vegetation Survey
State Heritage Program

1.11 2009
49 17 7 12
45 4

125

21



UTM

| SMS 520 UNI X ORACLE
ArcVi ew Portl and

() (hTfe Ecol ogical Foundati o
Bi odi veEBBt Yy

EFB PNW Ecosystem Proces
Research Program

(1) (2)
(3) (4)
(5)

Worl d FoCenter
1966
Oregofortl and http: /Wowwwlf orestry.or

Worl d For est
Insti tut e

22



Umpqgqua
Conservation Easement

Umpqua

23



Rocky Mountain National Par
1915 415

Longs Peak 14255
900 6 6 260
77,8009, 000
(Ponder osBi pu®eponDdeurgel salssa wson & C.
Lawpon (l odgepol ipomeat ort a
DougérlsoundonmurarayGrneav Ba&kfEngel m
(guaki ng aspen
Poputusmul Mi dpsx. (Dougl asPsfeiurd,ot suga
menzi eMiirib. ) )Franco 9,00@a1, 400
(subal pi nfebiféistrsi ocar pa
(Hook. ) Nutt. Engl emannrPisgamged manni i
Par r yEngxe | m. (tree)inkl, 400
1 6kOm/sh r
(' it mber pine,
Pi nfulsexiBE.i sl])ames krummhol z
al pine tundr a

Americarteelvki s
el aphus bi ghorn Gsvheseapadensi s

river oLtotnetcraan adensi s

greenback cut tChnrcooarth yenfrcahtgksio mi a s
peregrineFabhpeoagrinus

24



1950 150 600
Sheep Lake

US Geol ogi chMild cSaurrtvieryent Ecol ogi cal
MESC 1976
Man and Biosphere

|l nternational Bi osphere Reser

MESC
USGS
Fort
Collins Mi dcontinent Ecol o
Science Center 120
40 40~50
() Ecol ogi cal

research on nat(iye species Water
resources ecology( and management

Research and systems anal ysi

public | and ffa)nagement

Soci al science analysis in support

deci sion- making
20017 10 Posson

25



19
Habi Bvaatl uaPriocredur e, HE P
Habi &att abilhdeéey, HS I

HEP 1980

Bureau of Raxil lam@aeno®aear vaNatoino®al vMarei n
Fi sheries Service

HEP
HEP —
Habi thatt, HU
Habitat Suitability
HS I HU = HSI * AREA

200 HI S
http:// www. nwrc.usga. gov
Virginfoa ytechnic I nstit
Bl acksburg, Virgi2ni a

(1 MI)

1996 l nventory & Moni't
| nsti,t uwMtl e | MI

26



|l nvent ory Design and Ql
Assurance
| nf ormati on Management ar
| nf ormati on Technol ogy
Ecol ogi cal Geography
Admi ni strative Support
|l nternational |l nventory
Monitoring
| MI
| nt egr at ed alnwenttoor(yi)n g
Ecological Gedg@rRAphlyocal Unit Criterdi
| ndi cat or s DReojed@tp mentSpectrum , SNAP
RELM

()

27



EMCT/ I REMCG 1997

Yariahle Protocols Inventory!

Identification monitor Data Bases Application Product

= o
) EE*iEéP%ESH,- : H- — 2 -

120 ft . tall, ete.

FHHH P,
T j
. Informati Reports,
Physical Eef;“““'f:s’ Data Information Anil”;?ﬁ“ Models
feature Mrzt}?sgs . collection storage Evaluation, Lhssessmuents,
codes i Surarnary Ivlaps, etc.
#1 #2 #3 #4 #35 #6
3
6
3)
3
2

28




Bio-Region

Landscape/
watershed

Site

National Core
Variahics

Bio-regional Core Variahles

—

Landscape/watershed Core Variables

Site Core Variobles

4 Site /
( Nati on)

(1) Coll aboration

29



Multi-scale

Integration

(2) Cooperation

( 3) Coor di

Water Land HD
|

Ecological Systems
Integration

30

nat

on



Act ipoan
()
Bail ey

DomaDnvi sPoovince
SectiSurbsecltamd type Atsodi dyapmant ype
phase 1

1

Pl anning

Ecol ogic|Purpose, Objectives|, and G
Anal ysi s
Ecoregio Broad applicabilityl for mo
Gl obal Domai n sampling
Contine|Division|Strategic planning |and ass
Regi ona|lProvinceflnternational pl ann{i ng
Section |Stratemglrtiforest, statewi de

Subroagi

Subsecti

mul ti agency

anal ysi

s and a

Landscap

Lantdy pe

associ a

Forest or

water shed

area-wi de

anal ysis

pl anni

Land wuni

Lantdy pe

Project

and

managem

ent

31



Landtype and analysis

1,
6
DomaDnvi sPbpavi nce 7
Section
DOMAINS DIVISIONS PROVINCES

L]

6 DomaDnhvi sPbovince

2614 Central California Coast
2618: Sauthern Califarnia Coast
262A GreatValley
263~ Mothern California Coast
M 2614 Klarmath Mountains
Wl 2618: Mothern California Coast Ranoes
M 261 C: Marthern California Interior Coast Ranges
M2610: Southern Cascades
M261E: Sierra Mevada
M2E61F: Sierra Mevada Foothills
M 261G Modoc Plateau
M 2624; Central Califarnia Coast Ranges
M 2628: Southern California Mountains and Walleys
3228 Mojave Desert
3228 Sanaran Desert
322C: Colorado Desert
3410 Mono
3D 349F Southeastern Great Basin
3428 Morthwestern Basin and Range

2E3A

bl 261G

Domain
Division
Province
Section

7 DomaDnvi sPopovi Beeti on

32



Bail ey Bail ey

( J)LUCI D Local Unit Criteria and I ndic
Project

1995 C&l
1998
Boi se
C&l
Boi se
C&l For est Management Ur
C&l C&l
6
LUCI D
C&l
C&l
LUCI D

C&l

33



() Spectrum , RENMKMP
SpectSISNARELM

l1.SpectBEpectrum Desi gn
Support Software for Ecosystem Mana

2.SNABcheduling and Network Analysis
SNAP
SNAP 10000 3000
SNAP

3.RELRNegi onal Ec oa gy dMaenm gaemte nlt
REL M L neBrogr ammLRBg
Fectrum

CcBI
(Col oradébenveJSGS
Center for Biological |
CBI ( National Bi ol og

34



| nf ormation I nfrastructur e, NBI I )

CBI NBI |
CBI cBI
|l ntegrated
Taxonomic I nformhTi®n System
() NPS VegeaptmnponBMam
250
FGDC
8 0 % 0.5
250
() Pl ots Database

The Natur e
Conservation
7 Pl ot s
Pl ot - Speot@a®snGeol ogy CAAMAMsQBlesservations
AApeci esuri sdictions
( ) | TI' S

| T1 S I T1 S
| T1 S

35



usda. goGBI F

http:// www.itis.
|l nf or mati on

Bi odiversity

800, 000

Gl obal
8
Steering Committee
USDA @ =
"2
W (& nishh
Smithsonian '%%iﬂiﬁ§ II
Institution
Bl Aiocicanada  Adoalimentaire Canada
8 I TIS
| TI S
TROPI COS
1983
TROPI COS

36



1998

Magi | | TROPI COS
TROPI COS

TROPI COS

|l ndE@wensi s

TROPI COS

37



GPS

TROPI COS

Del t aTROPI COS
TROPI COS

1996

http:// mobot. mobot
W3T/ Sear cWBROPI COS

WIROPI| COS

Center for Pl a
Conservation 29

38



570

6 0

ThNeat ure Conservancy

USGS Biological Resource Division
Access TROPI COS
TROPI COS

39



Shenandoah
Shenandoah 1926
196000 300 1,000
4049 Hawksbill

95 % 1600
100 Virgini aPipn unse ,
virginMahh. pitch BDimesgi Mial |

eastern whiPti @ sgirmelu.s
short-1eBf npemien Wit lal . tabl e mount ai
pi nBi npsngelLnasmb .
oak-hickor WQukorcest Carya

forest American €Chss @maed,dMar sh. )
Bor k h.
gray bBetwloapul i fMalrisah .
46 7 20 1996 Fran Tropical Fran
Storm
50 bobgcat
Lynx rufus 300 500
white-tai |lOdd coadire,lgs ni anus
1934 13 5 000
200 19941998 8
sal amander
1976 7979
1964 Wil derness Act
National Wil derness Preservation

40



Smokey education

1950 ShenandoahShenandoah
Associati on
Shenandoah

Shenandoah Mason Neck
Mason Neck National Wildlife Refuge

(United Gkagecsaurvey, USGS)
1 2

4
usc3a 879 120

USGS

USGS

USGS

41



USGS

USGS
USGS
USGS
(
USGS
USGS

4 2

400
2000

USGS

USGS

USGS

USGS

USGS



USGS

USGS
19609 USGS
USGS USGS
USGS
USGS
Just Find I
Search Type: £ |'![| w Rezilks: Chack Lirks:
thonze Sources (tips
USGS i CRestd C Fastagt3 C Al & Yoy Chonge
P g ™ Goletworkiokay I YahuoBilony
I~ AlavistsSialony 1T SnapBiglogy I~ BinLuiks
9
USGS
( )Bi oBot
Bi oBot ( Nati onal Bi ol og

|l nf ormation I nfrastructure)

4 3



Bi oBot

( 9) My NBI | Fi |l tlO ,
Bi oBot SnapBi olAbtgyw Vi st a
Yahoo i
MyNBIIFilter Home Page

Options; Add A Query| Delete All Querias | Help | Sign Of

NBI |
ﬂuary View Delete
I ot e o
= ]

Ivasg

Dilite | Rorun |
=i e

Bi oBot 10

Bi oBot
(I ntegrated Taxon
l nformati ghTIS§st em
” ” My NBI | Fi | tRiroBot

Bi oBot
NBI |
Bi oBot
Bi oBot NBI |
http://www. nbii.gov/searchl/
( ) GAP

GAP (Gap Analysis Program)

4 4



GAP

GAP 1989 J. M. Scott
GAP
GAP GI S
(Data Set)
1.
30 X 30 41
2 .
3.
37 % 2 % 12 %
1 % 16 %, 5% 1 %
GAP
GAP

GAP

45



Gl S

GAP ( )

“‘GA'P



GAP GAP
GAP
http:// www. gap.uidaho. edu/
() (Breeding Bird Survey, BBS)
(USGS) (Canadian Wil dl
Service,1lTNM) BBS
4,100
24. 5 0.5 50
3 0.25 BBS
BBS
34 370 20
32 %
20 %
0. 036%
BBS (rout e
| evenlal ysi s) (regi otraelnad al ysi s)

(commu ndy h g mancasl y si s)
BBS
BBS

47



Percent Change per Year

HLESS than -1.5

-1.5 10 -0.25

-0. 2610 +0.25
+0.251t0 +1.5
Greater than + 1.5

12 1966-1996

BBS

650
200 400

http:// www. mbr-pwrc.usgs.gov/ bbs/ bbs.

() (Sciehopéormation System, SI
SI'S USGS (Bi ol oRes@auwrce Division,
SI'S BRD
SI'S

48



()

|l nfrastructur e,

NBI IBRD

(USDA Forest

|l nventory

| nf or mat i
13 FI. A

Forest
Forest

( Nati oBniaoll ogi cal Il nf orn

NBI I )

NBI |
NBI |

Service)

C&l
FI Raci fi c Northwest

and Anal WRI sNaPtruorgarlanResour

on System

PNW
NRIS FI1 A
Heal th Protection Progr ams
Heal th Monitoring Program,

Robert Lewi s

49



Towards Sustainability & Health Landscapes

Planning & I Budget
Decisions Allocations

I

t
Plans Implementation
Monitoring
| Information Management Systems (FIA and NRIS) ]
[ C&I Measurements J

13C&l

(detection monitor
eval uamadmint or i ng
Il ntensi ve
site ecosystem monitoring

Forest
l nventory and Analysis, FIA
(Forest Health Monitorirmd A, FHM)
FI A

50



http://fia.fs.fedmasdal brary. htm

FHMFI A

(1)
FI AHMP| oBoBot

(2)

| TI BSMS

51



(3)

NB I

Il nt ernet

WWW Si t e

USGS- BRD BRD

52

INRI S

Met adat a






15

4 . Heterog®nesduws but ed Dat a
Syst ethisD S

15
Centralized Processing
Client-Server Architect
Client

Application ProgAPam I nterf a
Remote ProcBBCGCreS€raveaer

5 4



Client Server
Mul User , Mul ti - Task
Operating System
Three-Tier Archite

Client Web Server
Dat abase Server
We b We b
Server (Homepage)
We b
Java

Script JavaScrviBptScri pt
Homogeneous Distri
Processing
site

Di stri buted Database Sy
availabilitifyexibility

Het er ogeDnesaus buted
Processing

Het er ogeDnesaus but ed
Dat abase HDPBBEems

net work as a gl o

55



dat abase
(heterogenei ty)
Geographical | nf or mati on Syst
Deci sion Support Systems, D

Expert Systems,MEBti media I nform
Syst ems

mi dd| ewar e

Mobil e Computing

Het er ogebnesaduwsi but ed Pr oNRIsIsi ng

NRI S
5.

NBI | “Buil ding
Knowl eTchgeough Partnerships
21

56



Bali

Portl and
Nort hwest Pl an

FDGC
FGDC
I T1 S

57



(1)

1990
(2)
(3)
)

Gl S
3.

Forelsvent orAgyalwnsi s, FI A

Forebal kbmi t or i

HSI

Aer i al

Gl SGPS

58

Sappichg

ng,

EM

SPOT

SPOT

LUQlolx al

Uni t

FHM

Criter.i



l ndi cators DPeogéopment

LUCI D

Oregon Sal mon River Ri pe
Reserve
Or ego@ol umbi a

59



St . Loui s Center

for Pl ant Conservation

4 .
ShenanBoaky Mountain
5.
Or egoAndr ews LTER
20 LTER LTER

Andr ews

60



61



Bali

ey
Bali

EMDSSp e c t I NAFPE L M

6 2



BAER

(3)

6 3



6 4



