Here Today, Gone Tomorrow:
Climate-Based Niche Modeling of
C. lupus, C. elaphus, P.

fremuloides, and M. californicum




Background

e Three-tiered predator-prey food chain
e Parasite-host relationship




Hypothesis: Significant Bioclimatic

Variables

e C. lupus: BlIO1 (Annual Mean Temperature)

e C. elaphus: BIO11 (Mean Temperature of the Coldest Quarter)

e P. tremuloides: BIO17 & BIO18 (Precipitation and Mean Temperature of
the Warmest Quarter)

e M. californicum: BIO1 (Annual Mean Temperature)



Hypothesis: Range Shifts

e C. lupus: decreased range size, moving towards the poles
e C. elaphus: decreased range size, moving northwards

e P. tremuloides: increased range size, shifting to areas less susceptible to
drought

e M. californicum: decreased range size, moving northwards



Hypothesis: Niche Overlap

e C. lupus and C. elaphus: decreased overlap due to decreased respective
range sizes

e P. tremuloides and M. californicum: decreased overlap due to the
sensitivity of M. californicum to temperature changes



Results: Response Curves

(Significant Bioclimatic Variables)

Response of Cervus_elaphus to bio19
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Results: Response Curves

(Significant Bioclimatic Variables)

Response of Populus_| to bio19
070
0651
0.60
Boss|
o
8
§§j§ [ 065 Response of Malacosoma_californicum__Parkard_ to bio1
20.40 I X T T T T T T T
Fhe 060}
go35f
So30f __055F
So2s) 3
3 < 050
goz20f 2
gois5t 2 ousf
010t o L
0;5 z 0.40
ol Zoas|
000} 37
0 500 1000 1500 2000 2500 g_ 0.30
bio19 =
3025r
ol 3
P m o L
Response of Populus_| to bio10 x tre ulolde S L 020
T T r T T T T T T T T T y % 05|
0.55 o
~o.10
— 050
§odst 005
So4of 0.00 -
s | | 1 | | L |
Z0351 : -300 -200 -100 0 100 200 300
2 bio1
2030t
[
3
Z025f
E
3020
L
015} : . -
>
| M. californicum
005
000

L
-150 -100 -50 0 50 100 150 200 250 300 350 400 450
bio10



Results: Pictures of Model

Present Future



Results: Pictures of Model

C. elaphus

Present




Results: Pictures of Model

P. tremuloides

Present




Results: Pictures of Model

M. californicum

Present Future



Results: Current and Future Range

Size & % Land Cover

Species Current range |Current Future range Future

size (km?) percentage of |size (km?) percentage of

land cover (%) land cover (%)

Canis lupus 3,982,770 2.66 1,860 0.00124
Cervus elaphus|735,920 0.49 119,340 0.080
Populus 1,446,820 0.96 2,606,270 1.73
tremuloides
Malacosoma 1,260,290 0.84 297,270 0.198

californicum




Results: Niche Overlap

P. tremuloides and M. californicum

Current Future
D Test 0.6021 0.3627
| Test 0.8513 0.6533
C. lupus and C. elaphus

Current Future
D Test 0.3098 0.1079
| Test 0.5737 0.2766
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