Percent change in discharge from mean

Montana Mean August stream Discharge 1950-2007
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The warming has lengthened growing seasons

and hastened green-up dates.

SHADES: TRENDS OF BEGIN DATE OF GROWING SEASON, 1950-99, FROM TEMPERATURES
DOTS: TRENDS IN LILAC FIRST-BLOOM DATES (Sites with 20+yrs of record)
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Nemani et al., Science June 6 2003
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Calculus of extremes

The distribution of weather events Climate change can involve change

around the climatic average often in the average, or the spread

follows a ‘bell-shaped’ curve. around the average (standard
deviation), or both.

| PR R

A shift of 1 standard
deviation makes a

1in 40 yr event into e - .. .
alin ny, P I A shift in the distribution

of temperatures has a
much larger relative effect
at the extremes than near
the mean.

Frequency of occurrence

Departure from average

Missoula July 07 Records

« Hottest Temperature Ever — 107

« Warmest Night Ever — 71

» Average Temp — 78.1 — 11.2 F above average
— Breaks the old record by 3.3F

* Most number of 100 F days — 11
— Old record — 6 in 1936

* Most number of nights 60F and above — 18
— Old record — 10 in 1985

 Driest July on record at Missoula Airport
— 0.03” — old Airport record is 0.09”

From Gene Petrescu, NWS, Missoula

THIS WILL BE A NORMAL JULY IN 2050"
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Space Shuttle picture of Montana
Fires August 13, 2007

Since 1986:

Western Fmé‘Seas ,
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Wildfires accelerate 1970 - 2003
with early snowmelt, longer, drier summers

Change in Average Moisture Deficit Large Forest Wildfires
1987-2003 versus 1970-1986 in Years with Early Spring
L A 5 (53

s ‘.*.

i

45
percent change scaled by forest area 200,000 ha 100,000 ha

Westerling et al Science 2006, Running, Science 2006

WILDLAND ACRES BURNED 2007
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DAYS/Decade <OdegF

Days with Minimum Temp <= OF at Missoula
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From Gene Petrescu, NWS, Missoula
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Figure 1. Recert miortality of major western conifer biornes to bark beetles. (a) Map of western North America showing
regions of major eruptions by three species. (b) Sizes of conifer biome area affected by these three species over time. Data
are from the Canadian Forest Service, the British Columbia Ministry of Forests and Range, and the US Forest Service.

Raffa et al Bioscience 2008.
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Whitebark
Pine
Dubois WY
Aug 08

Union Pass, WY August 2008
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Potential Carbon Allocation: Lodgepole pine

1: High priority
4: Low priority

Protective
Chemicals

New leaves
and buds

Maintenance

Respiration

New Roots &
Root Storage

After Waring & Pitman, 1985

Western North America DEC-FEB {2040-206%)
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CGCM2

i

CSIRO

™
b
O
(@]
<
T

R. Neilson 2005

A2 Precipitation % Change 2070-2099
Summer (Jun —Aug)
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The MonDak Region has an enormous amount of potential
for irrigation development.
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