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Background

A Snowmelt runoff from Rocky Mountains is an important
water resource

A High uncertainty in the future hydrological response to
climate and/or landcover change

A Important to be able to better understand and predict
likely changes for future water management

I Requires robust and physically based models for
simulating snow processes



Variability of Alpine Snow Processes

A Complexities in terrain and vegetation affect snow
accumulation, redistribution, and melt

I High spatial variability in snow water equivalent
(SWE)
I Large variation in energy for snowmelt during the

spring

A Leads to a patchy snowcover as the spring progresses

A Significantly affects timing, rate, and magnitude of
meltwater generation



A Melt rate computations applied to a distribution of SWE
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Problems with SCD Approach in Alpine Terrain

A The approach assumes uniform melt rate over the SWE

distribution
I Energy balance melt rate computations depend on
snowpack state (e.g. depth, density, SWE,
temperature, etc.)
I Melt rates are not uniform in alpine terrain

A Further problems with new snowfall part way through
melt



Study Objectives

A Develop new theoretical framework for areal snowcover
depletion (SCD) and meltwater generation

A Test framework using observations in alpine basin

A Determine how variability of SWE and snowmelt energy
affect areal SCD and meltwater generation

A Incorporate framework within hydrological model and
examine influence of variability on hydrograph



Development of Theoretical Framework

A Framework for areal SCD based on lognormal
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Development of Theoretical Framework

A Framework handles other important aspects of spatial
snowmelt and new snowfall during spring
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Field Study Site

A Marmot Creek
Research Basin,
Kananaskis Country,

Iberta
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Field Study Site

A Focused data collection at Fisera
Ridge and Upper Middle Creek
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Field Methods and Observations

A Data collection over three years (2007-09) involved:
I Meteorological observation |
I Snow surveys
I Daily terrestrial photos
I Lidar snowcover mapping

i Streamflow measurement R Facing
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Field Methods and Observations

A1006s of snow sur:

A Setup and maintenance of many
Instruments and met stations

ADozends of manual
measurements




Terrestrial Obliqgue Photo Correction

1) Viewshed mask created from camera perspective
2) DEM projection in camera coordinate system

d image pixels




Areal Snowcover Observations

Time lapse digital photography used to
monltor areal SCD
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