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Motivation

•  Provide a SWE product for climate monitoring/estimation 
of SWE trends: hemispheric, continental, elevational



•  Provide a product for climate model evaluation: 
climatology, variability



1. Comparison of Gridded SWE Products (daily, hemispheric)

Outline

2. How do the satellite products compare?

•  Climatologies
•  Anomalies

Initial goal was not to evaluate accuracy of gridded data, only 
consistency and obtain a sense of spread/uncertainty.
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Gridded SWE Datasets





Dataset! Forcing Data! Land Model! Snow 
Model! Resolution ! Reference!

MERRA!  MERRA!  Catchment! Intermediate!  ⅔o x ½o!
NASA

Rienecker et al, 2011


ERA-I Land!   ERA-Interim  !
  (GPCPv2.1 adj)!  HTESSEL! Simple!  ¾o x ¾o!

ECMWF
Balsamo et al, 2013



GLDAS-2!   Princeton !
  Met. Dataset!  Noah ! Simple!  1o x 1o!

NASA
Rodell et al, 2004



CROCUS!  ERA-Interim!  ISBA! Complex!  1o x 1o!
Meteo-France

Brun et al, 2013


Gridded SWE Datasets

1. Initial goal was not to evaluate accuracy of gridded data, only 
consistency and obtain a sense of spread/uncertainty

 GlobSnow! satellite passive microwave !
+ weather station observations! 25km! Finnish Met Institute

Takala et al. 2011





























Summary of Gridded Datasets

• Large spread in product climatologies (~ 50%) primarily resulting 
from differences over Arctic and alpine regions, however general 
agreement in the climatological pattern.


• Anomalies also have large spread, comparable to or greater than 

interannual variability

• Boreal regions show the highest signal to noise for both 

climatoloical SWE and anomalous SWE as well as largest temporal 
correlations among the datasets


• Most consistency/least spread seen among MERRA, ERA-I-Land 

and Crocus datasets

• Details available in Mudryk et al., J. Climate (in press)



















Influence of Climatology on Correlation of Anomalies

•  SWE in this region is fitted for 
thin snow with large grains in 
GlobSnow and NASApro 
unlike for NASAstd



Influence of Climatology on Correlation of Anomalies



Summary of Satellite-Based Products

• Both NASA algorithms track less climatological SWE than 
GlobSnow and most other gridded products.

• NASA SWE anomalies correlate poorly with those of GlobSnow and 
the gridded SWE datasets.


• Poor anomaly correlation appears to be due to differences in 

climatological patterns; NASA-prototype climatology is closer to 
that of GlobSnow and gridded products and shows better anomaly 
correlations.



Future Work

• Accuracy of gridded products is currently under assessment 
through Eurasian and North American in situ data

• Alpine assessment is underway using SLF data, but how 
representative is this of other alpine regions?




Thanks for your attention!





















GlobSnow is unreliable in complex terrain like Alpine regions

alpine grid cell

Unweighted average 
including GlobSnow

non-alpine grid cell mixed grid cell

Treatment of Alpine vs Non-alpine Regions

1. partition snow by area into alpine + non-alpine

Unweighted average 
excluding GlobSnow

2. average SWE in each land type
3. sum total SWE in grid cell



For a given SWM time series we construct daily climatologies, anomalies, 
standard deviations, and linear trends.  



Using observational spread to guide 
comparisons with model output
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Using Signal-to-Noise to guide comparisons with model output
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