
Figure 1.  Normalizing scores for watershed characteristics.  A. In order to compare differing amounts of physical units 
(e.g. riparian area, escapement numbers, old growth area), we performed log transformation, then calculated a standard z-
score (see Equation 1) for each watershed.  This converts physical units into normalized units that are directly comparable 
and have meaningful units.  For example, a z-score of “1” indicates that the value for that watershed is 1 standard deviation 
greater than the mean (which is zero).  



Figure 2.  Old Growth index calculation



Table 1.  Core Intact Area identification criteria

BC MOF forestry database (1:250,000 generalized from 1:20,000 forest 
cover data and 1:20,000 forest cover data).  Forests with old growth 
structure were defined as having large and old trees (height class > 
37.5 m tall and age class > 250 years old ).  In addition douglas fir 
polygons of height class > 30m age class > 200 years old were also 
included (our criteria for delineating Douglas fir old-growth is more 
inclusive than for other tree species because of disproportionate 
historic human impact).  This forestry data was updated using 
logging data was taken from Sierra Club B.C.  satellite imagery 
analysis (1993, 1998 and 2001) and from digitized forest 
development plans.

Presence of intact forest with old growth structure

BC biogeoclimatic zone classification< 1/2 AT/CWH biogeoclimatic zone area ratio (to 
eliminate areas that are primarily rock and ice)

1:20,000 TRIM roads< 0.2 km/km2 road density

BC MOF forestry database (1:250,000 generalized from 1:20,000 forest 
cover data and 1:20,000 forest cover data).  Forested area was 
defined as basic class = 0 (productive forest) in the database. 
Logging data was taken from Sierra Club B.C. satellite imagery 
analysis (2001) and from digitized forest development plans.

< 10% of forested area logged

DefinitionWatershed attribute



Table 2.  Grizzly Bear Index Components

Provincial grizzly bear population unitsGrizzly bear distribution range

Old Growth Index (see Core Intact Areas methods (above) for 
description)

Old growth area

Riparian index based on the normalized (z-score) riparian area 
within each watershed (sum of the area within 100 m of any 
stream detectable using the 1:50,000 BC watershed atlas).  
Although the actual width of the riparian zone varies 
considerably, we assume that more linear stream area is 
correlated with riparian area.

Riparian Area

We averaged data in the AFS database to reduce sampling artifacts 
(i.e. bias towards more heavily sampled areas).  For each 
watershed, we calculated a salmon index which is the 
normalized (z-score) mean abundance (calculated by mean 
escapements for each stock over the last 40 years) by stock 
(identifiable run that is counted separately).  Thus the salmon 
index accounts for both abundance and stocks (five species 
and separate runs).  Steelhead and coastal cutthroat trout 
were omitted because of lack of data.

Salmon Abundance and Diversity

Presence on field surveys, provincial data sets and identification by 
local experts.

Estuary

DefinitionWatershed attribute



Figure 3.  Components of the Grizzly Bear/Salmon Watershed Index.  A.  Riparian area.  We calculated area within 100m 
of a river as a surrogate for riparian area.  B.  Salmon Index, calculated as the sum z-score escapement for 5 species of 
salmon.  Most watersheds (2000 out of 2599) in did not have recorded salmon escapement, and a few watersheds had high 
escapement numbers.  C.  Old Growth Index.  



Figure 4.  Setting thresholds for grizzly bear/salmon watersheds



Figure 5.  Distribution of human impacts by watershed



Figure 6.  Defining Grizzly Bear/Salmon conservation areas.  We initially used the grizzly bear index and road density to 
identify high value watersheds.  Winner-take-all methods were then applied to delineate primary watersheds, which were 
further sub-divided by watershed according to human impact and habitat characteristics.



Figure 7.  Example of a GB/Salmon Primary Watershed (The Kimsquit river) with different types of conservation areas 
delineated within the primary watershed boundary.  The darker areas depict the low elevation forest (CWH biogeoclimatic 
zone) in core GB/Salmon and Core Restoration Areas.  The watershed boundaries are shown with grey lines.  The primary 
watershed is made up of all watersheds that share a common saltwater exit point. Although protection of entire primary 
watersheds is necessary for grizzly bear and salmon conservation, sub-watersheds receive differing management 
recommendations based on habitat characteristics.   



Table 3.  Area totals and coarse representation

17.0%50.9%65.0%40.4%43.5%GB/Salmon Core Watersheds

26.2%41.3%53.6%28.1%28.9%Intact Core Watersheds

33.9%64.5%83.6%51.9%54.6%All Core Watersheds

Percentage

443887224,2242,698,1804,844,219GB/Salmon Core Watersheds

682721185,1411,875,4263,215,848Intact Core Watersheds

8821,125288,3943,465,1666,083,230All core areas

2,5991,744345,1536,675,80111,133,955Overall total
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Figure 8.  Top 25 Intact Core Watersheds based on old growth index



Figure 9.  Top 25 core restoration or core grizzly bear/salmon watersheds based on grizzly bear index.  
These watersheds all had road density of < 0.6 km/km2.  Many of the impacted watersheds still harbor 
substantial grizzly bear habitat characteristics (top 4 watersheds are core restoration).  



Figure 10.  Area analysis for Grizzly Bear Population Units.
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