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Climate Change has
probably accelerated
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Are water supplies from the Rocky Mountains changing?

- Mountains as water towers — water for humans and ecosystems
- Rivers integrate precipitation over watersheds
- Environmental sentinels




The Crown of the Continent:
A unique study system

Hydrographic Apex
of North America




Study design:
- Headwater streams
- Pristine watersheds
- Free-flowing reaches .
- Sufficient records
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What about streamflow seasonality?

Winter warming increases
rain vs. snow
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Snow VWater Equivalent { mm )
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Declining Mountain Snowpack

Snow Water Equivalent (maximum, cm)
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Forecasting future river flows: How do we know?

1. Empirical Trend Projection
- The near-future will extend the recent past

2. Modeling — downscaled Global Circulation Models (GCMs)
- GCMs simulate continent-scale processes
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The Crown of the Continent:
A unique study system

Hydrographic Apex
of North America




So what ... who cares?

Cedar Bowl

Snow Wates (mm)

Morrissey Ridge




who cares?

So what ...

Winter activities
2. Trout & trees

1.

aquatic and riparian ecosystems |
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So what ... who cares?

1. Winter activities
2. Trout & trees
3. Reduced hydroelectric power generation




Hydroelectric power generation

Environmental flows — white sturgeon & salmon

Reservoir regulation - recreation

Libby Dam, MT

Kootenai
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So what ... who cares?

Winter activities
Trout & trees

Hydroelectric power generation

s =

River flooding




Climate change and floods -

Insufficient record for trend analysis

Oldman River
June 1995



So what ... who cares?

Winter activities
Trout & trees
Hydroelectric power generation

River flooding

a > b =

Water for irrigation and other uses




Southern Tributaries — ‘Sharing the Shortage’ | «—— All users received 60%

A
- Extensive allocation (St. Mary River 118% of median)
- Shallow snow-packs in spring 2001 - anticipated water shortage
- Major irrigation districts — Tirst in time — ﬁ/g,in/rlg/ht’
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So what ... who cares?

Winter activities

Trout & trees

Hydroelectric power generation
River flooding

Water for irrigation and other uses

Forest fire hazard
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Snow VWater Equivalent { mm )

Many Glacier — Snow Pillow

700

650

\

/ \
// Snowpack \\

”

600

550

S00

450

400

350

300

Z50

Z00

150

100

S0

L L L e

Oct Moy Dec Jan Feb Mar Apr May Jun







1991 increased minimum flows
1993 flow ramping
1995 flood

Saplings - 2006




The internet age — public data:

Snow pillows | Q CaRmE Lo
AB - Alberta Environment :
BC - BC Environment Alberta
MT - US — SNOTEL PN

River flows Woater Research é
Water Survey of Canada y G
United States Geological Survey
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