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In November 2010, when The Intertwine Alliance launched the 
effort to produce a regional conservation strategy and biodi-
versity guide for the greater Portland-Vancouver region, there 
was no data-driven map of priority areas for conservation that 
adequately covered both the urbanized and rural portions of 
the region. Previous efforts either worked on a larger regional 
scale that for the most part discounted the habitat value of 
urban areas (this was the case with the state conservation 
strategies and Willamette Valley Synthesis Project), focused 
on localized geographies and abruptly ended at jurisdictional 
boundaries (e.g., Title 13), or covered most of the region but 
were based solely on expert opinion (e.g., the Natural Fea-
tures charrette process). The goal of the Regional Conservation 
Strategy for the Greater Portland-Vancouver Region and the 
accompanying Biodiversity Guide was to add a unified regional 
perspective to local efforts and to encourage a shared vision 
that could facilitate cooperation to protect remaining valuable 
habitat.

We aimed to develop data-driven, science-based scal-
able models for determining the relative conservation value 
of habitat in a way that would complement and support the 
Regional Conservation Strategy and accompanying Biodiversity 
Guide. We also wanted to (1) represent urban habitat in a way 
that makes the best fine-scale habitat within or near urban 
areas “competitive” with large, intact habitat blocks in the 
urban fringe, (2) cooperate with stakeholders to ensure their 
buy-in on the resulting product, and (3) create a foundation 
of work that others throughout the region could use for future 
conservation efforts, such as wildlife connectivity mapping and 
conservation and restoration prioritization.

Overall Approach

The modeling effort was overseen by the GIS Subcommittee of 
the Regional Conservation Strategy (RCS) Steering Commit-
tee, which included representatives of federal, state, and local 
jurisdictions and nonprofit organizations. The Institute for 
Natural Resources (INR) conducted the primary data develop-
ment and modeling with input from the GIS Subcommittee. 
INR provided multiple drafts and iterations for review by the 

GIS Subcommittee and RCS Steering Committee. In establish-
ing the criteria, methods, and threshold values for the models, 
the modeling team took into consideration the results of  
extensive stakeholder consultation and basic conservation  
science principles and incorporated scientific expertise.

The modeling effort produced two regional map outputs 
(with accompanying GIS data): a high-value habitat map (Fig-
ure B-1) and a riparian habitat map (Figure B-2). Each map 
was based on a distinct set of criteria for relative habitat value.

We used a raster-based analysis format to map and analyze 
the region as square pixels in a rectangular grid. Each pixel was 
scored uniquely based on the science-based criteria. A high-
resolution (5-meter) regional land cover map that INR created 
for The Intertwine Alliance (Figure A-4) served as a founda-
tional data set for several criteria, but the models also required 
regional data on wetlands, bodies of water, floodplains, soil 
types, and roads. In several cases, we faced a tradeoff between 
using the best available local data and creating or using a 
regionally consistent data set. In general, we used or created 
data sets that provided consistent spatial information across 
the region. In limited cases, such as with wetlands, we inte-
grated local and regional data sets to produce a composite that 
we thought was more accurate while still reasonably consistent. 
Compiling data from numerous sources can cause variable 
results. For example, the density of mapped wetlands in Clark 
County is higher than in the rest of the region in part because 
of the mapping methods used to compile this data set.

Two Habitat Models, Two Sets of Criteria
The approach used to determine the conservation value of 
habitats consisted of developing two separate models—one for 
the entire region (the high-value habitat model) and one for 
riparian areas (the riparian habitat model). For each model, 
the modeling team developed spatial data sets that represented 
criteria for calculating the value of habitat. 

B. Habitat Prioritization Modeling
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H
igh-value H

abitat M
odel

Th
e high-value habitat m

odel covered the entire region (see 
Figure B-1). Every pixel received a score from

 0 (lowest prior-
ity) to 100 (highest priority), yielding a m

ulti-scale habitat 
prioritization for the entire greater Portland-Vancouver region 
(1,829,500 acres, or 2,812 square m

iles).

Pixel scores for the high-value habitat m
odel were assigned by 

considering the following criteria:

n  Habitat interior. Interior forest patches typically are m
ore 

valuable than edge habitat because they have better three-
dim

ensional structure, contain proportionately m
ore native 

plant and anim
al species, and are further away from

 dis-
turbances. Interior habitat was defined as areas m

ore than 
50 m

eters from
 the forested patch edge. Pixels located within 

interior habitat received higher scores. Pixels within the 
50-m

eter buffer received progressively sm
aller scores as dis-

tance from
 the interior increased, with the increase dropping 

to zero at 50 m
eters.

n  Influence of roads. Roads harm
 wildlife through direct m

or-
tality, loss of connectivity, and disturbance. To create a m

easure 
of habitat disruption, pixels adjacent to roads were assigned 
lower scores for habitat value.

n  Total patch area. Larger habitat patches better support 
natural processes and provide m

ore habitat value than sm
all 

patches. Accordingly, pixels located within the largest patches 
(larger than 30 acres) received a relatively high score. Pixels 
in patches between 10 and 30 acres in size received som

ewhat 
lower scores.

n  Relative patch area. Because the region has a widely diverse 
set of land uses and patch sizes, we also scored habitat patches 
according to their size and abundance relative to surrounding 
patches. Th

is contextual approach accounts for the difference 
in conservation value between a 30-acre patch within a dense 
urban area and an identical 30-acre patch surrounded by 
wildlands.

n  Habitat friction. In general, this criterion estim
ates how 

diffi
cult it is for organism

s to m
ove from

 one pixel to the next 
across the landscape. To represent habitat friction, land cover 
values were reclassified with values that were cross-walked 
with professional input from

 previous studies.

n  W
etlands. W

etlands were not m
apped as a land cover type 

in our 5-m
eter RCS land cover. H

owever, wetlands and their 
im

m
ediate surroundings provide very valuable habitat resourc-

es and support water quality and groundwater recharge. Pixels 
that fell within wetlands received higher scores than sim

ilar 
pixels that were not within wetlands. Pixels within 100 feet of a 
wetland were scored progressively based on proxim

ity.

n  Hydric-rating soils. H
ydric soils are strongly associated with 

wetlands. Pixels within hydric soil areas received slightly 
higher scores than sim

ilar pixels outside hydric soil areas. Th
is 

m
etric was helpful in differentiating habitat within agricul-

tural areas and other areas with incom
pletely m

apped wetland 
features.

Criteria layers were com
bined by adding assigned values 

or varying weights of the criteria to create a high-value habitat 
m

etric for each pixel. Th
roughout the process, we regularly 

evaluated m
odel results for consistency with known areas of 

high-value habitat and used these com
parisons to adjust the 

m
odel.
Because of a lack of region-wide data, the m

odel is lim
ited 

in accounting for certain high-value habitats or habitat attri-
butes, including:

n  O
ak savanna and woodlands

n  Prairies and grasslands

n  O
ld-growth forests

n  H
abitat com

posed of native species versus non-native  
species

Th
e Intertwine Alliance intends to address these shortcom

-
ings over tim

e, but for the near term
, consideration of these 

habitat types in conservation planning will continue to require 
local expert knowledge.

R
iparian H

abitat M
odel

Th
e extent of the riparian habitat m

odel was determ
ined by the 

location of the region’s water features and an appropriate buffer 
around them

. Buffers for m
ajor stream

s and water bodies were 
calculated using a variable m

odel that assigned buffer widths 
to stream

 reaches by considering each reach’s attributes, such 
as stream

 flow, stream
 volum

e, surrounding land cover, and the 
presence of salm

onids. All perennial stream
s m

apped in the 
U.S. G

eological Society’s N
ational H

ydrography D
ataset—

even 
those lacking stream

 reach attributes—
received a m

inim
um

 
buffer and thus were included in the analysis. All Federal 
Em

ergency M
anagem

ent Agency (FEM
A) floodplains and all 
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wetlands (buffered by 30 m
eters) within 200 feet of stream

s 
were included. Altogether, nearly 464,000 acres received scores 
in the riparian habitat m

odel. Th
is figure accounts for nearly 

25 percent of the greater Portland-Vancouver region (Figure 
B-2). W

ithin urban areas alone, 80,000 acres were evaluated; 
this accounts for 21 percent of the urban areas in the region. 
As with the high-priority habitat m

odel, the fine-scaled raster-
based nature of this approach provides for a high level of local 
detail.

Pixel scores for the riparian habitat m
odel were assigned by 

considering the following criteria:

n  Curve value-surface runoff (i.e., infiltration potential) of an 
area based on its land cover type. In urban and agricultural 
areas, high volum

es of water entering stream
s at high velocity 

can wreak havoc on stream
 function. Vegetation, particularly 

trees and shrubs, slow the flow, stabilize banks, and prom
ote 

healthy channel structure. W
e derived surface runoff for each 

pixel by reclassifying our 5-m
eter land cover using previously 

published research on soil and land cover absorption rates.

n  Cost distance from
 various bodies of w

ater, including w
etlands, 

target stream
, floodplains, and other stream

s and river edges. 
Riparian areas vary in width, depending largely on elevation 
changes. Cost distance is a com

bination of linear distance and 
topography and is a m

easure of how closely a particular pixel 
is associated with a stream

. Th
is criterion helps capture the 

strength of the influence that the surrounding land form
 and 

condition have on the water body.

Features and buffered areas were then weighted and com
bined 

in a sim
ilar m

anner as the high-value habitat m
etric to create a 

riparian habitat m
etric for each pixel.

R
esults

Th
e m

odels can depict areas of significant conservation value 
across the region (Figure B-1), or only within a specified geog-
raphy e.g., only within urban areas (Figure B-3). At a regional 
scale, the results align with those of previous efforts, such as 
the W

illam
ette Valley Synthesis Project. As one zoom

s in, the 
m

odels have m
uch richer detail than any previous regional 

m
aps for the region. Prelim

inary com
parisons with local con-

servation m
apping efforts and expert knowledge have validated 

the overall m
odeling approach.

Although we initially intended to create polygonal con-
servation opportunity areas, as in the Oregon Conservation 
Strategy and W

illam
ette Valley Synthesis Project, we decided 

to publish the m
odel results in raster form

at. Publishing in this 

form
at allows the raster data sets to provide useful m

aps and 
data at a range of scales (Figure B-4) for a wide variety of users 
and applications. End users can generate their own polygons 
based on their specific area of interest, conservation strategy, 
or criteria. For exam

ple, an Intertwine partner working in a 
subset of the region can create m

aps showing the top-priority 
habitat within a particular boundary (e.g., Clark County, the 
Tualatin River watershed, or the city of G

resham
). H

owever, 
drawbacks to this decision are that the data sets are large, 
analysis m

ay require G
IS skills or custom

 software, and som
e 

practitioners and decision m
akers prefer to use polygon data.

C
onclusions and N

ext Steps

Th
is data-driven approach is m

eant to com
plem

ent rather than 
replace local knowledge by validating and challenging what 
we know and inform

ing us about areas we know less well. O
ur 

intent was to provide a com
m

on m
etric for diverse stake-

holders across the region. W
ith lim

ited funding available for 
conservation activities and a diverse set of stakeholders, there 
is a need for regional priority setting that can assist jurisdic-
tions, agencies, and nonprofits in m

aking m
ore effi

cient and 
effective conservation decisions. M

oving forward, we hope that 
this m

odeling effort will continue to undergo refinem
ent and 

analysis as partners begin to apply the results to their particu-
lar geography and approaches. Th

e following are som
e im

m
e-

diate potential uses for the m
odel results:

n  H
elping nom

inate urban additions to the W
illam

ette Valley 
Synthesis Project

n  Identifying conservation opportunity areas (i.e., focal areas) 
for subregions where partners m

ay have funding

n  H
elping to create potential biodiversity corridors

n  H
elping regional partners create program

m
atic priorities for 

investm
ent

n  Linking particular strategies for conservation or restoration 
to specific areas identified by the m

odels
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Understanding Conditions at M
ultiple Scales

An im
portant benefit of our approach is the flexibility to analyze 

data at any scale, from
 the 3,000-square-m

ile region to the local 

neighborhood. The follow
ing exam

ples represent patterns of land 

cover and relative conservation value as one zoom
s in from

 the 

regional to the neighborhood scale. 

Regional

At the regional geographic scale, m
ost sm

all, local habitats 
are not apparent. O

nly the m
ost prom

inent features stand 
out, such as rivers and large forest blocks. Th

e highest scor-
ing areas reflect habitats that have significant conservation 
value within the 3,000-square-m

ile region. M
ost highly frag-

m
ented urban habitats are not represented at this scale even 

though these areas are critical to regional biodiversity. 

Local

At this interm
ediate scale, finer habitat patterns are m

ore 
apparent while regional elem

ents are still prom
inent. In this 

exam
ple, blocks of habitat barely visible at the regional scale 

becom
e m

ore dom
inant. For exam

ple, patterns of street 
tree density within east Portland becom

e recognizable as a 
potential regional planning elem

ent. O
pportunities to create 

ecological connections between regional sites are suggested. 
O

nly the highest scoring areas at this scale are likely to have 
regional significance.

Neighborhood

At the local scale, the neighborhood, features that appear  
less significant at the regional scale are apparent. H

abitats 
barely or not recognizable at larger scales, such as local 
parks, creeks, vegetated hillsides, or tree patches can be 
woven into a m

eaningful fram
ework and incorporated 

into local habitat conservation planning, neighborhood by 
neighborhood.

                              

         

                              

         

                              

         

H
ighest Value

H
igh Value

M
edium

-H
igh Value

M
edium

-Low Value

Low Value

Least Value

Regional   1”=
6

.3 M
ILES, O

R
 33,333 FEET

Local   1”=
0

.8
5 M

ILES, O
R

 4
,50

0
 FEET

Neighborhood   1”=
0

.19
 M

ILES, O
R

 1,0
0

0
 FEET
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