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Objective

ÅDevelop more accurate spatial snow estimates 

using satellite data.

ÅReconstruct SWE distribution using MODIS snow cover data 
and an energy balance model.

ÅUse multi-variate regression to interpolate SNOTEL SWE 
based on topography.

ÅAdd historical SWE reconstructions as independent variable 
in multi-variate regressions.

ÅReanalysis and real time daily SWE products at 500-m 
resolution from 2000 ï2015.



Study Areas & Data

Snowpack Metrics

Å350+ SNOTEL SWE sites

ÅMODIS-based SWE 
Reconstruction (Guan et al., 
2013; Molotch et al., 2009)

Independent Variables

ÅElevation, slope, aspect, 
distance to ocean, barrier 
height, others.

ÅMODIS-based SWE 
Reconstruction



SWE Reconstruction model

daily snowmelt, cm

snow covered area

0         1.6        3.2
Cline et al., 1998a,b; Liston, 1999; Molotch et al., 

2004b; Molotch & Bales, 2005;2006; Durand et al., 

2007; Molotch, 2008.

- Model uses energy balance to 
recover amount of snow prior to 
melt.

- Requires adequate estimate of 
snowpack energy balance and 
satellite observed snow covered 
area.



Snow Water Equivalent Anomalies

Guan et al., 2013 - WRR 

45% 23% 18% 3%


