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Figure E-1—BioMapper habitat model output statistics summary for the Olympic Peninsula province of Washington.
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Figure E-2—BioMapper habitat model output statistics summary for the Western Cascades province of Washington.
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Figure E-3—BioMapper habitat model output statistics summary for the Eastern Cascades province of Washington.
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Figure E-4—BioMapper habitat model output statistics summary for the Coast Range province of Oregon.
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Figure E-5—BioMapper habitat model output statistics summary for the Western Cascades province of Oregon.
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Figure E-6—BioMapper habitat model output statistics summary for the Eastern Cascades province of Oregon.
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Figure E-7—BioMapper habitat model output statistics summary for the Klamath province of Oregon.
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Figure E-8—BioMapper habitat model output statistics summary for the Cascades province of California.

0

5.0

1.0

5.1

2.0

5.2

3.0

5.3

4.0

Habitat suitability

A
re

a-
ad

ju
st

ed
 fr

eq
ue

nc
y

0–10     10–20    20–30    30–40    40–50    50–60     60–70    70–80    80–90    90–100

Random frequency line

248.0:ytilanigraM
*aera labolG aera dnal ecnivorp latot fo%60.47929,258,1047,133,8 = serca ecnivorp latoT 490,205,2 597.1:noitazilaicepS
 ecneserp lwO aera deledom fo%20.0024098,1 755.0:)S/1( ecnareloT

deledom gnieb si taht aera*

6 rotcaF5 rotcaF4 rotcaF3 rotcaF2 rotcaF1 rotcaF

)37.0(ccdmq)36.0-(tcurts)96.0(fldb)97.0(ccdmq)77.0-(ccdmq)35.0(ccdmq

)76.0-(cc)95.0(cc)35.0(vele)14.0-(dmq)74.0(cc)05.0(cc

)21.0-(tcurts)53.0(dmq)24.0(cc)73.0-(cc)24.0(dmq)34.0(dmq

)40.0-(dmq)72.0-(vele)42.0-(tcurts)42.0(fldb)20.0(fldb)14.0(tcurts

)40.0(vele)22.0-(ccdmq)90.0-(ccdmq)21.0-(vele)10.0(tcurts)72.0-(fldb

)00.0(fldb)60.0(fldb)70.0(dmq)60.0(tcurts)10.0-(vele)91.0(vele

seulav negiErotcaF  snialpxE
noitairav

%07.42867.41 83.067.007.2

%08.4466.82 33.007.003.2

%01.21743.23 04.087.005.2

%07.7494.14 93.077.006.2

%03.6122.15 73.047.004.2
%6.59= denialpxe noitairav latoT

3700000.069.08.28.224.1186.055.08.021.001

0550000.049.04.21.21.22.11.14.16.086.061.030.02

5100000.089.06.22.21.22.2178.073.067.011.003

5100000.089.06.26.23.23.168.098.046.015.090.004

3700000.069.05.28.13.22.14.179.064.096.02.005
085.2003.2061.2064.1270.1269.0425.0886.0631.0600.0naeM

12345687901knaR

1 etacilpeR
2 etacilpeR
3 etacilpeR
4 etacilpeR
5 etacilpeR

aera fo egatnecrePsercA)n( slexiP

stluser sisylana rotcaf ehcin lacigolocE

secidnI ledoMdesu srotcaF
 ledoM

ytilauq
 etulosbA

noitadilav
 tsartnoC

noitadilav

)noitalerroc knar namraepS = sR( ytilibatius tatibah fo snoitadilav-ssorc dlof-k
Replicate             0–10                10–20               20–30               30–40               40–50               50–60               60–70               70–80               80–90              90–100                  Rs             Prob(Rs=0)



133

N
orthw

est Forest Plan—
the First 10 Years (1994–2003): Status and Trends of N

orthern Spotted O
w

l Populations and H
abitat

Figure E-9—BioMapper habitat model output statistics summary for the Klamath province of California.
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Figure E-10—BioMapper habitat model output statistics summary for the Coast province of California.
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Appendix F—Model Validation with Independent Data Sets

Twenty-three independent data sets were used to validate 
habitat suitability maps for three physiographic provinces. 
These data sets consisted of radio telemetry data (Rock 
2004) and were not used to train the habitat models. 

Telemetry locations were separated into data sets 
for each owl pair with a minimum of 100 recorded loca-
tions. One percent of owl telemetry location outliers were 
removed by using the harmonic mean methodology of 
Dixon and Chapman (1980). A minimum convex polygon 
(MCP) was created for the remaining 99 percent by using 
the Animal Movement (v2.0) extension for ArcView Spatial 
Analyst (Hooge and Eichenlaub 2000). Area-adjusted 
frequencies (AAF) were generated for each MCP by 
dividing the percentage of telemetry points within a habitat 
suitability category or bin (e.g., 0 to 20, 21 to 40, etc.) by the 
percentage of the MCP with habitat suitability values in that 
bin. A Spearman rank correlation (Boyce et al. 2002) was 
performed for the AAF within each MCP and then averaged 
for the province in which they occurred.

Area 1 is located west of Eugene, Oregon, within the 
Oregon Coast Range province. Data were collected from 
1999 to 2004. 

Table F-1–Correlation of owl telemetry locations (n) 
with habitat suitability for area 1
Validation sites n rs P

Cedar Creek 452 0.92 <0.001
Eames Creek 645 .85 <.001
Wolf Creek 325 .99 <.001
Salt Creek 497 .82 <.001
Pittenger Creek 463 .97 <.001
Luyne Creek 101 .93 <.001
Grenshaw Creek 413 .96 <.001
 Average* .99 <.001

*Average Spearman rank correlations are based on the rank of the 
averaged area-adjusted frequencies for all sites and are not an average of 
the Spearman rankings for each site. 

Area 2 is located east of Eugene, Oregon, within the 
Oregon Western Cascades province. Data were collected 
from 1999 to 2004. 

Table F-2–Correlation of owl telemetry locations (n) 
with habitat suitability for area 2
Validation sites n rs P
Anthony Creek 405 0.48 <0.001
Boundary 421 .64 <.001
Drury Creek 289 .78 <.001
Brush Creek 402 .87 <.001
Eagles Rest 354 .76 <.001
Horne Butte 287 .75 <.001
Lost Creek 338 .77 <.001
Shotgun Creek 247 .67 <.001
East Brush Creek 101 .96 <.001
 Average .93 <.001

Area 9 is located in the southern portion of the Oregon 
Eastern Cascades province. Data were collected from 1999 
to 2004.

Table F-3–Correlation of owl telemetry locations (n) 
with habitat suitability for area 9
Validation sites n rs P
Long Prairie 224 -0.15 <0.001
Topsy 217 .88 <.001
Miners Creek 223 .93 <.001
Edge Creek 133 .79 <.001
Buck Mountain 103 .72 <.001
Johnson Too 191 .78 <.001
Lower Horse 145 .27 <.02
 Average .94 <.001

Overall, most correlations showed significant positive 
relationships between owl locations and habitat suitability. 
Two sites (one in area 2 and one in area 9) did not show sig-
nificant positive correlations, with Spearman rank correla-
tions of 0.48 and 0.27, respectively. One site in area 9 had a 
nonsignificant, negative correlation. However, when MCPs 
were pooled and averaged across the province, correlations 
improved significantly (fig. F-1).

Telemetry data used was collected during both day 
and night and throughout the entire year. Nesting season 
(March–July) data was not separated from nonnesting 
season data so the correlations represent year-round use by 
owl pairs in these three provinces.



136

GENERAL TECHNICAL REPORT PNW-GTR-648

Oregon Coast Range (Area 1)
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Figure F-1—Spearman-rank correlations for mean (±SD) area-adjusted frequencies from independent 
owl use locations of three physiographic provinces indicate these three models predicted spotted owl 
use locations well.
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Appendix G—Spotted Owl Habitat Suitability Histograms 

Explanation of codes used in the tables:
• CR, congressionally-reserved
• LSR, late-successional reserves
• AMR, adaptive management areas in reserves (an allocation designed to display the  

areas’ acres in late-successional reserves)
• MLSA, managed late-successional areas
• AW, administratively withdrawn
• LSR-3, marbled murrelet reserved areas
• LSR-4, 100-acre spotted owl cores
• AMA, adaptive management areas
• MATRIX/RR, matrix (which contains riparian reserves that were not mapped)
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Figure G-1—Habitat suitability histograms for the range of the northern spotted owl. Top histogram shows 
percentage of habitat-capable area in the range by habitat suitability bin (category). The nine smaller 
histograms show the percentage of habitat-capable area in each land use allocation in the range by habitat 
suitability bin. Number in parentheses shows percentage of habitat-capable area in the range in that land use 
allocation.
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Figure G-2—Habitat suitability histograms for Washington. Top histogram shows percentage of habitat-
capable area in the state by habitat suitability bin (category). The nine smaller histograms show the per-
centage of habitat-capable area in each land use allocation in the state by habitat suitability bin. Number 
in parentheses shows percentage of habitat-capable area in the state in that land use allocation.
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Figure G-3—Habitat suitability histograms for Oregon. Top histogram shows percentage of habitat-capable 
area in the state by habitat suitability bin (category). The nine smaller histograms show the percentage of 
habitat-capable area in each land use allocation in the state by habitat suitability bin. Number in parentheses 
shows percentage of habitat-capable area in the state in that land use allocation.
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Figure G-4—Habitat suitability histograms for California. Top histogram shows percentage of habitat-
capable area in the state by habitat suitability bin (category). The nine smaller histograms show the 
percentage of habitat-capable area in each land use allocation in the state by habitat suitability bin. 
Number in parentheses shows percentage of habitat-capable area in the state in that land use allocation.
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Figure G-5—Habitat suitability histograms for the Olympic Peninsula province in Washington. Top histo-
gram shows percentage of habitat-capable area in the province by habitat suitability bin (category). Arrows 
show where 90 percent of the owl-pair location points occurred in relation to the raw and smoothed (mean 
habitat suitability within the 5×5 window) model outputs. The nine smaller histograms show the percent-
age of habitat-capable area in each land use allocation in the province by habitat suitability bin. Number in 
parentheses shows percentage of habitat-capable area in the province in that land use allocation.
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Figure G-6—Habitat suitability histograms for the Western Cascades province in Washington. Top histo-
gram shows percentage of habitat-capable area in the province by habitat suitability bin (category). Arrows 
show where 90 percent of the owl-pair location points occurred in relation to the raw and smoothed (mean 
habitat suitability within the 5×5 window) model outputs. The nine smaller histograms show the percent-
age of habitat-capable area in each land use allocation in the province by habitat suitability bin. Number in 
parentheses shows percentage of habitat-capable area in the province in that land use allocation.

Washington Western Cascades Province

6

25

15
12

25

17

90% of owl pairs

Raw model output

Smoothed model output

0%

20%

40%

60%
CR (28%)

0%

20%

40%

60%
AW (6%)

0%

20%

40%

60%

MLSA (0%)

0%

20%

40%

60%
LSR (36%)

0%

20%

40%

60%
LSR-3 (<1%)

0%

20%

40%

60%
LSR-4 (<1%)

0%

20%

40%

60%
AMR (3%)

0%

20%

40%

60%

AMA (6%)

0%

20%

40%

60%

Matrix / RR (20%)

0

10

20

30

40

50

60

Unknown             0–20               21–40            41–60             61–80             81–100

Habitat suitability

H
ab

ita
t-c

ap
ab

le
 fe

de
ra

l a
re

a 
(p

er
ce

nt
)

H
S

>3
2

H
S

>4
5



144

GENERAL TECHNICAL REPORT PNW-GTR-648

Figure G-7—Habitat suitability histograms for the Eastern Cascades province in Washington. Top histogram 
shows percentage of habitat-capable area in the province by habitat suitability bin (category). Arrows show 
where 90 percent of the owl-pair location points occurred in relation to the raw and smoothed (mean habitat 
suitability within the 5×5 window) model outputs. The nine smaller histograms show the percentage of habi-
tat-capable area in each land use allocation in the province by habitat suitability bin. Number in parentheses 
shows percentage of habitat-capable area in the province in that land use allocation.
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Figure G-8—Habitat suitability histograms for the Coast Range province in Oregon. Top histogram shows 
percentage of habitat-capable area in the province by habitat suitability bin (category). Arrows show where 
90 percent of the owl-pair location points occurred in relation to the raw and smoothed (mean habitat 
suitability within the 5×5 window) model outputs. The nine smaller histograms show the percentage 
of habitat-capable area in each land use allocation in the province by habitat suitability bin. Number in 
parentheses shows percentage of habitat-capable area in the province in that land use allocation.
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Figure G-9—Habitat suitability histograms for the Klamath province in Oregon. Top histogram shows 
percentage of habitat-capable area in the province by habitat suitability bin (category). Arrows show 
where 90 percent of the owl-pair location points occurred in relation to the raw and smoothed (mean 
habitat suitability within the 5×5 window) model outputs. The nine smaller histograms show the percent-
age of habitat-capable area in each land use allocation in the province by habitat suitability bin. Number 
in parentheses shows percentage of habitat-capable area in the province in that land use allocation.
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Figure G-10—Habitat suitability histograms for the Western Cascades province in Oregon. Top histogram 
shows percentage of habitat-capable area in the province by habitat suitability bin (category). Arrows 
show where 90 percent of the owl-pair location points occurred in relation to the raw and smoothed (mean 
habitat suitability within the 5×5 window) model outputs. The nine smaller histograms show the percent-
age of habitat-capable area in each land use allocation in the province by habitat suitability bin. Number in 
parentheses shows percentage of habitat-capable area in the province in that land use allocation.
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Figure G-11—Habitat suitability histograms for the Eastern Cascades province in Oregon. Top histogram 
shows percentage of habitat-capable area in the province by habitat suitability bin (category). Arrows show 
where 90 percent of the owl-pair location points occurred in relation to the raw and smoothed (mean habitat 
suitability within the 5×5 window) model outputs. The nine smaller histograms show the percentage of habi-
tat-capable area in each land use allocation in the province by habitat suitability bin. Number in parentheses 
shows percentage of habitat-capable area in the province in that land use allocation.
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Figure G-12—Habitat suitability histograms for the Cascades province in California. Top histogram shows 
percentage of habitat-capable area in the province by habitat suitability bin (category). Arrows show where 
90 percent of the owl-pair location points occurred in relation to the raw and smoothed (mean habitat suit-
ability within the 5×5 window) model outputs. The nine smaller histograms show the percentage of habitat-
capable area in each land use allocation in the province by habitat suitability bin. Number in parentheses 
shows percentage of habitat-capable area in the province in that land use allocation.
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Figure G-13—Habitat suitability histograms for the Klamath province in California. Top histogram shows 
percentage of habitat-capable area in the province by habitat suitability bin (category). Arrows show where 90 
percent of the owl-pair location points occurred in relation to the raw and smoothed (mean habitat suitability 
within the 5×5 window) model outputs. The nine smaller histograms show the percentage of habitat-capable 
area in each land use allocation in the province by habitat suitability bin. Number in parentheses shows 
percentage of habitat-capable area in the province in that land use allocation.
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Figure G-14—Habitat suitability histograms for the Coast province in California. Top histogram shows per-
centage of habitat-capable area in the province by habitat suitability bin (category). Arrows show where 90 
percent of the owl-pair location points occurred in relation to the raw and smoothed (mean habitat suitability 
within the 5×5 window) model outputs. The nine smaller histograms show the percentage of habitat-capable 
area in each land use allocation in the province by habitat suitability bin. Number in parentheses shows 
percentage of habitat-capable area in the province in that land use allocation.
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Appendix H—Timber Harvest and Wildfire Change Histograms
Explanation of codes used in the tables:
• CR, congressionally-reserved
• LSR, late-successional reserves
• AMR,  adaptive management areas in reserves (an allocation designed to display the areas’  

acres in late-successional reserves)
• MLSA, managed late-successional areas
• AW, administratively withdrawn
• LSR-3, marbled murrelet reserved areas
• LSR-4, 100-acre spotted owl cores
• AMA, adaptive management areas
• MATRIX/RR, matrix (which contains riparian reserves that were not mapped)
• HS, habitat suitability
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Figure H-1—Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and 
wildfire in the range of the northern spotted owl during the first decade of the Plan implementation. The tables in the 
middle of the figure show the percentage of habitat-capable area lost to timber harvest and wildfire within a land use 
allocation. The histogram at the bottom shows the loss from timber harvest and wildfire within each land use allocation.
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Figure H-2—Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and 
wildfire in Washington during the first decade of Plan implementation. The tables in the middle of the figure show the 
percentage of habitat-capable area lost to timber harvest and wildfire within a land use allocation. The histogram at 
the bottom shows the loss from timber harvest and wildfire within each land use allocation.
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Figure H-3–Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and wild-
fire in Oregon during the first decade of Plan implementation. The tables in the middle of the figure show the percentage 
of habitat-capable area lost to timber harvest and wildfire within a land use allocation. The histogram at the bottom 
shows the loss from timber harvest and wildfire within each land use allocation.
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Figure H-4—Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and wild-
fire in California during the first decade of Plan implementation. The tables in the middle of the figure show the percentage 
of habitat-capable area lost to timber harvest and wildfire within a land use allocation. The histogram at the bottom shows 
the loss from timber harvest and wildfire within each land use allocation.
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Figure H-5–Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and wildfire 
in the Olympic Peninsula province of Washington during the first decade of Plan implementation. The tables in the middle 
of the figure show the percentage of habitat-capable area lost to timber harvest and wildfire within a land use allocation. 
The histogram at the bottom shows the loss from timber harvest and wildfire within each land use allocation.
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Figure H-6–Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and wildfire 
in the Western Cascades province of Washington during the first decade of Plan implementation. The tables in the middle 
of the figure show the percentage of habitat-capable area lost to timber harvest and wildfire within a land use allocation. 
The histogram at the bottom shows the loss from timber harvest and wildfire within each land use allocation.
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Figure H-7–Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and wildfire 
in the Eastern Cascades province of Washington during the first decade of Plan implementation. The tables in the middle of 
the figure show the percentage of habitat-capable area lost to timber harvest and wildfire within a land use allocation. The 
histogram at the bottom shows the loss from timber harvest and wildfire within each land use allocation.
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Figure H-8–Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and wildfire 
the Coast Range province of Oregon during the first decade of Plan implementation. The tables in the middle of the figure 
show the percentage of habitat-capable area lost to timber harvest and wildfire within a land use allocation. The histogram 
at the bottom shows the loss from timber harvest and wildfire within each land use allocation.
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Figure H-9–Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and wildfire 
in the Klamath province of Oregon during the first decade of Plan implementation. The tables in the middle of the figure 
show the percentage of habitat-capable area lost to timber harvest and wildfire within a land use allocation. The histogram 
at the bottom shows the loss from timber harvest and wildfire within each land use allocation.
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Figure H-10–Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and wildfire  
in the Western Cascades province of Oregon during the first decade of Plan implementation. The tables in the middle of 
the figure show the percentage of habitat-capable area lost to timber harvest and wildfire within a land use allocation. The 
histogram at the bottom shows the loss from timber harvest and wildfire within each land use allocation.
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Figure H-11–Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and wildfire 
in the Eastern Cascades province of Oregon during the first decade of Plan implementation. The tables in the middle of 
the figure show the percentage of habitat-capable area lost to timber harvest and wildfire within a land use allocation. The 
histogram at the bottom shows the loss from timber harvest and wildfire within each land use allocation.
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Figure H-12–Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and wildfire 
in the Cascades province of California during the first decade of Plan implementation. The tables in the middle of the figure 
show the percentage of habitat-capable area lost to timber harvest and wildfire within a land use allocation. The histogram 
at the bottom shows the loss from timber harvest and wildfire within each land use allocation.
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Figure H-13—Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and 
wildfire in the Klamath province of California during the first decade of Plan implementation. The tables in the middle 
of the figure show the percentage of habitat-capable area lost to timber harvest and wildfire within a land use allocation. 
The histogram at the bottom shows the loss from timber harvest and wildfire within each land use allocation.
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Figure H-14–Top histogram shows the percentage of habitat-capable area lost to stand-replacing timber harvest and wildfire 
in the Coast province of California during the first decade of Plan implementation. The tables in the middle of the figure 
show the percentage of habitat-capable area lost to timber harvest and wildfire within a land use allocation. The histogram 
at the bottom shows the loss from timber harvest and wildfire within each land use allocation.
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Appendix I—Spotted Owl DIspersal Habitat Maps

Figure I-1—Spotted owl dispersal habitat for dispersal-capable federal land in the Olympic Peninsula 
province in Washington.
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Figure I-2—Spotted owl dispersal habitat for dispersal-capable federal land in the Western Cascades 
province in Washington.
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Figure I-3—Spotted owl dispersal habitat for dispersal-capable federal land in the Eastern Cascades 
province in Washington.
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Figure I-4—Spotted owl dispersal habitat for dispersal-capable federal land in the Eastern Cascades 
province in Oregon.
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Figure I-5—Spotted owl dispersal habitat for dispersal-capable federal land in the Western Cascades 
province in Oregon.
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Figure I-6—Spotted owl dispersal habitat for dispersal-capable federal land in the Coast Range 
province in Oregon.
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Figure I-7—Spotted owl dispersal habitat for dispersal-capable federal land in the Klamath province 
in Oregon.
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Figure I-8—Spotted owl dispersal habitat for dispersal-capable federal land in the Klamath province 
in California.
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Figure I-9—Spotted owl dispersal habitat for dispersal-capable federal land in the Cascades province 
in California.
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Figure I-10—Spotted owl dispersal habitat for dispersal-capable federal land in the Coast province in 
California.
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