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Why a CARMA climate database

• CARMA’s mission: monitor and assess

• Cross-herd comparisons

• Climate role in herd productivity

• Need standardization
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North American climate and trends

Herds



Although regional patterns appear, fall is getting warmer across NA

In general March 31 snow depth is decreasing across NA, except GRH



Precipitation lower on average in NWT and Nunavut, and trend getting lower

Reflected in lower summer drought trend in east and west and higher in NWT and Nunavut



More indicators at our poster



How does climate effect caribou herd productivity?

Cow Mortality

Birth rate

Spring Recruitment

Fall calves:100 cows

Late June calves:100 cows

Early Calf Mortality

Herds with available data Available vital rate data

Analysis

• Which two climate variables explained the most variability

• “De-trended” data
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Some results….

R² = 0.3776

0

5

10

15

20

25

30

35

0 20 40 60

M
o

rt
a

li
ty

 (
%

)

Freezing Rain days

R² = 0.2656

-10

-5

0

5

10

15

0 2 4 6 8

R
e

si
d

u
a

l

Cumulative warble index

• Together they accounted for 58% of the 

variability.

Teshekpuk herd adult cow mortality

Residual = actual - predicted

• the higher the number of freezing 

rain days, the higher the adult 

cow mortality
• If freezing rain regression over-

estimated actual mortality, it 

was because warble flies were 

bad.



R² = 0.4124
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October snow depth (m)

R² = 0.213
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July temperature 

Central Arctic Herd late June calves: 100 cows

• Together October snow and July 

temperature accounted for 55% of 

the variability.

..the deeper October snow the lower 

June calves:100 cows the following 

spring

.. if October snow regression over-

estimated actual calves:100 cows, it 

was because of warmer July conditions



R² = 0.3409
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July Drought index

R² = 0.2189
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June 20 GDD

• Together July drought and June 20 

GDD accounted for 54% of the 

variability in spring recruitment.

..the more severe the July drought the 

lower the spring recruitment of calves

.. If July drought regression over-estimated 

actual spring recruitment, it was because 

of cooler June temperatures

Bathurst herd spring recruitment
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Western 

Arctic 

Teshekpuk 

Lake

Central 

Arctic
Porcupine

Bluenose 

East
Bathurst Leaf River

George 

River

Cow Mortality 40 53 59 68

Birth Rate 0 76 48 63

June calf 

survival
56 57

Late June 

calf:cow
55 46

Fall calves: 100 

cows
79 76 62 28

Spring 

Recruitment
19 32 81 54
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The percent of climate indicators by region

NOTE: Winter snow depth never entered any of the correlations
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Sensitivity

Adaptive capacity

Exposure
Caribou
vulnerability

Potential 
Impact

Herd climate landscape

Climate trends

Links to vital rates

Herd Productivity

CARMA 9



So we are not going to stop climate 

change…but

• Links between climate and herd productivity

– Access to Climate database

– Climate trends and herd recovery

– Incorporate climate into population models

Conclusion

• Climate’s impact on caribou is complex

• Herds survive on different climate landscapes


