Mountain snow and hydrological change modelling




Assessing climate change impacts on the
snowpacks and water availability of the Fraser
River Basin, British Columbia
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Fraser River Basin (FRB), BC
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-Area ~ 240,000 km?

-13 sub-watersheds
-Application of the Variable
Infiltration Capacity Model
(Liang et al. 1994) to the FRB
-Simulations at 0.25°, daily
timescale forced by P, Tmin,
Tmax and Wind Speed
-Historical period (water
years 1949-2006)

-Future projections (2050’s

relative to 1990’s)



Upper Fraser: McBride (1A02P), 1620 m, 53°18 N, 120°20 W, NSE:0.74
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Variable Infiltration Capacity (VIC) unsetal, 1000

[LF1] Fraser at Hope, p-value = 0.0024
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Trend in observed and simulated daily streamflow
[LF1] Fra;-&r River at Hope (1949—2006)
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VIC Simulated SWE and SWE
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Spatial Distribution of Mean R
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Daily runoff at Fraser River at Hope (LF)
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Summary and Conclusions

The MME-based VIC simulations reveal widespread and regionally
coherent spatial changes in snowfall, SWE and SC over most of the
FRB by the 2050s.

Significant changes seen over FRB in 2050s are:

— 20-30% decrease in precipitation falling as snow

— future onsets of FRB springtime snowmelt around 20-25 days earlier
than the current onsets

— more winter and spring runoff for the Fraser River main stem at Hope,
BC

— decreases in the R, ratio for all sub-watersheds.

— decrease in SWE__;,

— substantial decline in the snow accumulation and snow covered areas.
— Stronger decreasing rates of SWE and SC decrease at high elevations
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Study Area
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Temperature Lapse Rate Results (6.4 K km™)
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Mean Elevation vs Mean of Elevation Bands
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Impacts of slope and aspect
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Mean Elevation vs Mean of all aspects
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Summary and Conclusions

Hydrological variables such as snowmelt, SWE, snow depth
and accumulated snow show significant variation by only
applying a standard temperature lapse rate.

The results were also different by comparing the mean of all
the elevation bands with the results for the mean elevation
(744 m), revealing non-linearities in snowpack evolution.

The variation in solar radiation based on different slopes and
aspect also exhibit non-linearities compared to flat surfaces.

SWE showed significant variation during the melt period but
did not show any variation during the fall or winter time.
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Questions for discussion

e What are the spatial scales of catchments that
NARCH is interested in?

e How can remote sensing data contribute to
NARCH?




