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U.S.Temperature

Continental US annual mean anomalies (°C) vs [95]1—1980
I | | I | | b

1.5 _

e e
1.0 n .'IE' —

E |

iiae
L]
Ld

wi
=
sesldFerfil
=il
- ; [T
| ]
|
A
-
L |
il
]

|
L —
.-ﬂ':ii" .
[ 1 HH rmmeee
| e
[T
Jl-
[ ]

. 2 R — ®---- Annual Mean
1 S—year Mean

-1.0

] I | l | I
1880 1900 1920 1940 1960 1980 2000

http:data.giss.nasa.gov



Mechanistic Models

Spruce beetle
Proportion univoltine brood =
f (# hours = 17°C accumulated after Peak Flight Biofix)

sSummer temperatures

Regniere and St. Amant

Univoltine

NO-larval diapause  YES-adult diapause | (Hansen et al. unpub)
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MPB

Probability survival
f(cold tolerance)
by attack year

1 winter temperature

See Bentz et al. 2010
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Spruce Beetle
Proportion univoltine
by attack year

Summer temperature

See Bentz et al. 2010



Spruce beetle
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Spruce Beetle
Proportion univoltine

CRCM
IPCC
A2 emissions scenario

See Bentz et al. 2010
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Model projections only include effect of

temperature on bark beetle population
success. Many Indirect effects of climate
| bs rk beetle populatlon outbreak
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‘Blue — staining’ fungi provide vital nutrients
to developing mountain pine beetle.

The 2 associated fungi will be differentially

iInfluenced by changing temperature. R .
Addison et al. submitted



Model projections only include effect of

temperature on bark beetle population
success. Many indirect effects of climate

Ange on Qark beetle populatlon outbreak
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