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Figure from: Essery et al. (2013)
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Figure from: Essery et al., (2013)

Snow runoff and model deviation

Figure from: Wever et al. (2014)
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SnowModel Olympic Mountain maritime climate
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Research Questions

1. How sensitive is SnowModel snowpack evolution to 
different percolation decisions and parameterizations?

2. How transferable are different percolation routines 
between climates and what does this transferability mean?

3. Can overall model performance be improved for all 
climates?
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Model adaptation

Cold, dry snow Warm, wet snow
From Thomas Kaempfer, SLF
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Study domains
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Default simulations
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Default simulations
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Default simulations and parameter sensitivity
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Default simulations and parameter sensitivity
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Default simulations and parameter sensitivity

= Annual NSE

= Total NSE
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Default simulations and parameter sensitivity

• High sensitivity
• 15% > 0.5 NSE
• 52% < 0.0 NSE
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Default simulations and parameter sensitivity

• High sensitivity
• 15% > 0.5 NSE
• 52% < 0.0 NSE

• Low sensitivity
• 76% > 0.5 NSE
• 4% < 0.0 NSE
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Local calibration and transferability
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Local calibration and transferability
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Study conclusions

• Percolation in accordance to a physically-motivated 
percolation routine outperforms the parameterized routine

• The physically-motivated percolation scheme displayed 
reduced parameter sensitivity

• Transferability in this experiment is indicative of process 
misrepresentation and model errors

• Transferability in this experiment is severely compromised 
when moving the parameterized routine to extreme 
climates
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Lessons learned

• Hardcoded and “black-box” modeling decisions make 
errors in models difficult to attribute

• Models developed for a particular climate may not always 
be applicable in a different climate or period with climate 
change (“shantytown syndrome”)

• Tradeoffs between model complexity and utility should be 
considered in the development process. 
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Thank you

Jessica Lundquist, Department of Civil and Environmental Engineering, University of Washington

Glen Liston, Cooperative Institute for Research in the Atmosphere (CIRA), Colorado State University

Bart Nijssen, Department of Civil and Environmental Engineering, University of Washington
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