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Three Topics

* Potential Biome shifts -
— National Wildlife Refuge System

e Associations and Mechanisms
— Caribou — mobile generalist herbivore

* Projections
— Climate > forage availability
— Forage availability > Caribou energetics




|. Potential Biome Shifts

e CCSP, Synthesis and Assessment 4.4

— Climate change adaptation options for the
National Wildlife Refuge System

— How pervasive is the problem?
e National strategic focus




Biome

e Potential natural vegetation

— Characteristic:
e Climate
e Soils
e Fire frequency
e Animal communities

— Examples

Tundra and Alpine

Grasslands
Temperate
Tropical

Desert

Temperate Shrubland

Tropical Woodland

Forests
Boreal Conifer (Taiga)
Temperate Conifer
Temperate Broadleaf
Temperate Mixed
Tropical Deciduous Broadleaf
Tropical Evergreen Broadleaf




- / < // ,/ North American Biomes or Floristic Regions

b ~ /AL s llslel7is il 10[ 11 121314

Utah Education Network

n Arctic Cordillera

Tundra
Taiga

Hudson Plains
[ Horthem Forests
[l Horthwest Forested Mountains
MarineWest Coast Forests
H Eastermn Temperate Forests
Great Plaing
Horth American Deserts

Mediterranean California

Southem Semi-And Highlands

Temperate Siemras

Tropical Dry Forests
T _
. ! P — 7_7_7T : m Tropical Humid Forests
University of Tennessee | |
Botany 120 Biome Map \ §

GJS 1999 ! !

North American Biomes or Floristic Regions

1 2161|7 10 12 14

Termperate
Deciduous
Forest

ropicall  Grasslands Deserts edterr
i and and anean
Forest Savannas Semideserts scrub

Mauntain
Forest

ountai
Forest

Tundra | Taiga




Projecting Heterogeneity in
Vulnerability to Biome Shifts

(Gonzalez, Neilson et al. in prep)

e Components:
— Projected changes in temp and precip
e 3 Global Climate Models
* 3 Emission scenarios
— Global Vegetation Model (MC1) — 50km cells




ll. Associations vs. Mechanisms
Arctic Calving Caribou

* Heterogeneity in associations
— Food Habits

— Population characteristics
e Size, Rate of change

e Mechanisms
— Forage quantity and quality
e Commonality

— Biomass trends on calving grounds




Black outline = extent of calving
Light blue = cancentrated calving area
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Porcupine Caribou Herd

Spring Temperature Increases

—

Food for nursing cows increases

—

Calf Survival increases
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Habitat Trends on North American
Caribou Calving Grounds
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I1l. What to Expect with Warming Climate?

* Projections
— Climate > Forage > Caribou Performance
— Using Linked Mechanistic Models

 Dynamic Vegetation Model (TEM)
— Project changes in seasonal composition of forage

e Species groups, nutritional quality
e Caribou Energetics Model (CARMODEL)

— Assess seasonal implications of forage changes for

 Weight, conception, calf weight.........
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Future climate
Air temperature
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Thank Youl!
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