Impact of the hard-coded parameters on the hydrologic and atmospheric
fluxes of the land surface model Noah-MP
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1. Motivation 3. Experlmental Setup 5. Sensitivities for all Catchments
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1. ldentification of active and informative parameters ’ ]
We applied the sequential screening approach introduced by Cuntz et al. i i
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[1] to identify non-informative parameters (based on elementary effects).
Computational costs: 10V, = 2100 model runs

Fig. 3: Total-order Sobol’ indexes STi of standard and hard-coded parameters of the output fluxes photosynthesis, sensible
heat, latent heat, surface runoff, and total runoff at all 12 MOPEX catchments. Sobol’ indexes are variance-weighted
averages in time for photosynthesis, sensible heat, and latent heat, and plain averages for surface runoff, and total runoff.

B S Sobor¥ Empty cells are parameters that were filtered out during initial parameter screening and no Sobol’ index was calculated.
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The main and total Sobol" index were determined using the method CLeese
described by Cuntz et al. [1].

Computational costs: 2000/NV;,s ~ 80, 000 model runs

e | atent heat and total runoff show very similar sensitivities because of
their tight coupling via the water balance.

5l e Latent heat and total runoff are sensitive to both, plant and soil param-

3. Aggregating spatio-temporal sensitivities eters. Calibrating only soil parameters, for example, limits the ability to

The time and space dependent Sobol indexes were arithmetically
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averaged (discharge outputs) [2], | o o
' e Sensible and latent heat exhibit almost the same sensitivities.

e Sensitivities of photosynthesis are different from those of latent heat
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T runoff is not. Hydrologic signatures might be needed to extract the signal
T _ thl V(t)S:(t) Zt 1 Vi(t) Noah-MP's hydrologic output fluxes are sensitive to two thirds of its stan- of surface runoff from total runoff
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Vit t dard parameters. The most sensitive parameter is, however, a hard-coded . . . .
2=V (¢) Zt  V(t) P P e [ he formulation of evaporation seems to be oversensitive to a single

Computational costs: 0 model runs value in the formulation of soil surface resistance for evaporation. parameter (KRSURF1 - 59).

UNIVERSITY OF / Overall, we recommend to include the most sensitive hard-coded model
UNIVERSITE WATERLOO 7 H%IEL‘THR%LFTOZR parameters that were exposed in this study when calibrating Noah-MP [2].
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