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Snow runoff and model deviation
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SnowModel (Liston and Elder, 2006)
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SnowModel Olympic Mountain maritime climate
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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
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Study domains
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Default simulations
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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
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Local calibration and transferability
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Local calibration and transferability
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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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: Air | Relative Wind Precipitation SW LW
Domain .y .. . Albedo
temp. | humidity speed Amount Phase radiation radiation
Daily obs.
Waterhole WRF Emp.
BUCK Lcﬁ;csal l;}?:l SNOTEL I:Lft‘:'t'fly frozen M %m longwave Calibrated*
' ' [1] P {; jmn fraction /2] [1]
WEJ Local Local Local Local Stepwise Local Local Local
obs. obs. obs. obs. partition /3] obs. obs. obs.
CDP Local Local Local Local Local Local Local Local
obs. obs. obs. obs. obs. obs. obs. obs.

[1] Currier et al. (2017)
[2] Mass et al. (2003)

[3] Wever et al. (2014)
* SnowModel albedo parameters were calibrated to best represent albedo evolution parameters used by [1]
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Simulation Density-threshold Gravity-drainage

Model WFEJ CDP BUCK WFJ CDP BUCK
Domain (DT =418 kg/m?) (DT = 422 kg/m?) (DT = 403 kg/m?) (FC = 345) (FC =10) (FC=19)
Cz:ll;l:;:it;on WFJ | ¢cDP | BCK | WFJ | ¢cDP | BCK | WFJ | ¢cDP | Bck | WFJ | CDP | BCK | WFJ | CDP | BCK | WFJ | CDP | BCK
SWE 0.10 | 0.10 ] 0.11 | 0.08 | 0.08 | 0.09 | 029 | 030 0261 0.08 | 0.08 | 0.08 | 0.09 | 0.07 | 0.08 | 0.09 | 0.08 | 0.08
RMSE [m]

R;‘S‘Eff 052|051 |048]039/039]037| - | - | - J070|069|069| 050 |060] 056| - | - | -
Runoff RZ 1 0.75| 0.75| 0.73 | 0.67 | 0.67 | 0.66 - - - 084 [ 083|083 0.71 | 0.78 | 0.75 - - -
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