o

foothills

MODEL FOREST

research growhig
infe practice,

Grizzly bear habitat and mortality risk:
Models for resource management

o 5

Scott Nielsen, PhD
University of Atberta
scotth@ualberta.ca
www.ualberta.cal~scottn/ Lﬁg

A

Linking habitats & resources to animals

The concapt of rescurce selection

1. Adequate resources are necessary
to sustain anlmal populations

2. Resource ltams are typlcaily non-
random and non-uniform in thelr
spatial-temporal distribution

3. Resources can he anything from
food items to habltats

4. When resources are ysed disproportionately to thelr
avaifability, use is said to be selective




Hierarchical Scales of Resource Selection
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The Resource Selection Modeling Process

RSF map

terrain vartables

landscape variables

habliat variables

bear use f avall.
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Modeling framework and cutline
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1. Grizzly bear habitat modeiing
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49,245 GPS pls
54 grizzly bears
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100k RSF-verslan 1 Intended use

& limitations

Some fimltations:
sinlorpretations of

habitat outslde Uaeful for:
lastod areas + reglonal grizzly
+foreststand bear dlatribullon
management questions

+reglonal special
management
uastions

+ sub-adult males
+ hahitat *‘quaiity’

f

We are updating
forast sland GIS
data allowlng for
mere specific
1GCK RSF models

100k %
landscaps

2. Human-caused mortality risk

Where are hears at risk?
£ Where are bears safe?

» Knowing the likellhocd of a spacies belng
present does not dictate habitat ‘quality”

= Reproditction and survival (espacially for grizzly
hears} may be better in some habltats than others
{e.9., attractlve sinkslecologleal traps)

» Risk-basad adlustments to the habitat (RSF) map

2. Mortality risk (Central Rockies)

« 279 human-caused mertalities (197 -2002, ESGAP-Harraro)
* Modeled with common human & habitat variables
* Vary good pradistive accuraoy from 41 withheld mortalitios
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2. Mortality risk (applying to FMF)

« 10 of 13 anlmaf mortallties were located In high risk sites
» 6 of 8 female mortalliies were located In high risk sites

Trell effects
In JNP temaved
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1. Habitat
Part | morning
Part li. afternoon




3. Grizzly bears and forestry
Selection for clearcuts (clearcut vs, matrix)

“1-hypophagla (spring) -
2-early hyperphaglia {(summer} )'
3-late hyperphagla (fall) 4’\

Selection for clearcuts compared to matrix; B cloarsut
Season Odds Ralio  Slgnlf £ matrix
1.14 no
1.56 yes
0,85 no

Secondary study area (2,600-km?)
21 bears (10,127 GPS locaticna}

1
2
3

3. Grizzly bears and forestry
Habitat selection ofclearcuts

Grizzly bear prodictors:
age of cut-black

scarlflad or non-scarified
area of cut-bloch

area to perimeter ratio
distance to edge

afevallon

scii wetness

solar Fadialon
silviculturaisite preparallon

3. Grizzly bears and forestry
Habitat selection ofclearcuts

Respohses to non-
silvicultural variables;

Varlable Spring Summer Fall

Age Intermedlate ntermediate young & okl
Solt dry & wet dry & wat intermediata
Solar low {NE sfopes) high {SW slopas) no diffarence
Dist-edge near edges rear adges near edges

Area:Perim natural shape no difference natural shape




3. Grizzly bears and forestry
Habitat selection ofclearcuts (example map)

Season 1- hypophagia
{646 ohsarvatlons 7 D bears)

habltat rank:
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Madel validation {predictlve capacity): excelent

Nocturna¥orepusoutar use > diurnal use
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3. Grizzly bears and forestry
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4. Two-dimensional habitat model

a, Attractive sink;:

B verylow{i-20)
law {21- 40}

O mid{dt-60)

B high (61- 80}

B veryhigh (84. 100)

b._Safe harbor:

[0 vesy low (1-20}
B tow{2f-40)

[ mid{d1-60)

O high (81-80)
very high (81- 100)




4. Two-dimensional habitat model

SR R

Average index value by management zona:

Managoment zone: AS SH

Jasper Nut Park very low mid
Whitehorse WPP taw high

Minor Prov Parks low low

I Crown lands low Tow [[%a
£3 White zone low ° varylow

4. Two-dimensional habitat model

.
© | Noncritical
£ | tabitat
a2
i

Habitat-#; 1

0 Non-critical habitat
B Secondary sink

I Sacondary habitat
B Primary sink
Frimary habitat

4. Twoe-dimensional habitat model

HabRat

24 %
Industrial develapment requires restoralion with habitat bal.
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Current research
activities-

Expanded products

Current research activities-
Landscape-level food modelin
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