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Study Elements
• Processes

– Snow accumulation, structure and observation 
– Turbulent transfer to snow 
– Radiation effects on snowmelt under tundra shrubs and evergreen forests 

• Parameterisations
– Blowing snow over complex terrain
– Irradiance in complex terrain – longwave from terrain, shortwave shadows 
– Forest snow interception, unloading and sublimation
– Sub-canopy snowmelt
– SCA Depletion in complex terrain,
– Contributing area for runoff generation in snowmelt period 

• Prediction
– Wind and atmospheric modelling over complex terrain
– Level of spatial complexity necessary in models
– Regionalisation of CLASS parameters
– Snow modelling contribution to MESH
– CRHM

• Arctic and sub-arctic snow hydrology, Wolf Creek & Trail Valley Creek
• Alpine snow hydrology, Marmot Creek
• Montane forest snow hydrology, Marmot Creek 
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Essery and Pomeroy, in preparation
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CRHM Mountain Structure



Alpine Hydrological Response Units
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Winter Snow Redistribution Modelling



Winter Snow Redistribution and Sublimation
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Point Evaluation of Snowmelt Model
2008 2009
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Snowcovered Area from Oblique Terrestrial Photographs, 
Aerial Photographs and LiDAR DEM



Snow-covered Area Depletion Modelling
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Snowmelt Runoff Intensity by HRU
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Visualisation of Snowmelt Runoff Intensity
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Snow Interception & Sublimation



Net Radiation to Forests: 
Slope Effects
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HRU Delineation

• Driving meteorology: 
temperature, humidty, 
wind speed, snowfall, 
rainfall, radiation 

• Blowing snow, 
intercepted snow

• Snowmelt and 
evapotranspiration

• Infiltration & 
groundwater

• Stream network



Model Structure



Model Tests - SWE



Streamflow Prediction 2006

Mean Bias = -0.13

all parameters estimated from basin data



Streamflow Prediction 2007

Mean Bias = -0.068

all parameters estimated from basin data



Conclusions

• Appropriate process based models driven by 
enhanced remote sensing and good observations can 
be used to achieve adequate hydrological prediction 
in the alpine.

• Model process and spatial structure must be 
appropriate to the complexity of the energy and 
mass exchange processes as they operate on the 
landscape.

• It is possible to test for the most appropriate 
structure for balance between model complexity and 
predictive ability.


