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* Research Objectives

What we know:
Document glacier extent and North Pacific climate variability
(400 yrs ago to present)

How it works:
Detail meteorological processes and their links to glacier nourishment
(glacier mass balance)

What's going to happen:
Predict how glaciers will respond to projected climate change over the next
50-150 years



Assessing the state of glaciers

- Requires methods to detect changes in area and volume |
- Historical maps and oblique photography

- Aerial photography

- Satellite imagery




Robson Glacier (1908 - 2004)
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Hudson Bay Glacier, Smithers 1915-2003




Changes in Glacier Thickness Changes in Glacier Area

Yesterday




Castle Creek
Glacier
Area Change
Little Ice Age =
14.79 km?
1946 = 11.71 km?
1967 = 10.80 km?
1984 = 10.69 km?
1991 = 10.42 km?
2004 = 9.91 km?




Castle Creek Glacier
(push moraines visible in forefield)




North Pacific Climate
Variability

Collecting tree-ring data

Ice-core drilling




GCM output

RCM * Local climate
Daily reanalyses \ / data (glacier)
Statistical

downscaling

* Temperature, Precipitation

Energy' balance > Glacier mass Model
of glacier balance model calibration/verification

v Net Mass Balance

Initial conditions

valley geometry g Dynamic glacier
flow parameters flow model

Y Dimensional changes in glaciers

Validation
(geologic record)

After Reichert et al., (2002)









* Test run (200 x 200 m grid)
* No melting (5 m yr- above 1000 m)
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Mass-balance data
colle&\ftaﬂ@qrha Glac1er




Mass-balance data
col letwadesha Glacier
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Mass-balance data
col lettadatha Glacier




Mass-balance data
col letwadesha Glacier
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Dan Moore (UBC)
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GCM output

RCM * Local climate
Daily reanalyses \ / data (glacier)
Statistical

downscaling

* Temperature, Precipitation

Energy' balance > Glacier mass Model
of glacier balance model calibration/verification

v Net Mass Balance

Initial conditions

valley geometry g Dynamic glacier
flow parameters flow model

Y Dimensional changes in glaciers

Validation
(geologic record)

After Reichert et al., (2002)
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» WC?N network partners contributing cash and in-kind support
- UNBC, U. of Alberta, U. Vic, UBC
- BC Hydro
- Columbia Basin Trust
- BC Government
- Env. Canada / Parks Canada Slabast
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