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Noah-MP LSM

What is Noah-MP?

It is an advanced land surface model that allow us
to describe with a high detail the land surface
critical processes, improving Noah-LSM.

Noah-MP parameters

Physical processes are summarized using several
parameters that play an important role in the
model equations.

Motivation

The high amount of parameter option
combinations makes a sensitivity analysis
necessary to find optimal schemes in different
contexts (orography, surface land usage, climate,
etc.)
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Objectives

Identify the optimal
parameter settings for SH
and LH simulations.

Objective 01 Objective 02

Select the best
parameterization schemes
from the chosen options for
improved accuracy.

Evaluate the sensitivity of
sensible heat (SH) and latent
heat (LH) to various Noah-MP
parameters.

Objective 03
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Data and metodology

01 Spatial patterns 02 Temporal performance

Area with no significant
differences with Mann-

Whitney U test

Bias accumulated
energy fluxes

Spatial correlation
of accumulated

energy fluxes

Spatial correlation with
Spearman test

Annual correlation

Temporal correlation
with Pearson test

Annual RMSE

Database reference: CERRA-Land
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Results  Spatial patterns

SFC = 2
Surface layer drag

coefficient Czil empirically fixed
Chen et al. (1997) Zhang et al. (2022)

2005 SH accumulated bias
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(Original Noah LSM)
Area with no significant

differences (%)



Results  Spatial patterns

RAD = 3 + ALB = 2
Affects the energy available
for evapotranspiration and

soil heating.

It defines the surface
albedo

More complex
radiation treatment

Dynamical computation of
albedo

2005 SH accumulated bias
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Niu et al. (2011)

Area with no significant
differences (%)



Results  Spatial patterns

CRS = 2Canopy resistance to
water vapor flux

2010 LH accumulated bias

Use an empirical and
simplified scheme.
Jarvis et al. (1976)Chen et al. (2020)

7Area with no significant
differences (%)



Results  Spatial patterns

2005 2010

Accumulated SH
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Results  Spatial patterns

2005 2010

Accumulated LH
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Results  Spatial patterns
Area with no significant differences (%) Spatial correlations
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Results  Temporal performance
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2005 2010

SH correlation



Results  Temporal performance
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Results  Temporal performance

SFC = 2

CRS = 2
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Zhang et al. (2022)

Chen et al. (2020)



Results  Temporal performance
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2005 2010

LH correlation



Results  Temporal performance
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Results  Temporal performance
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CRS = 2



Results  Temporal performance
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RAD = 3 + ALB = 2



Results  Temporal performance
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RAD = 3 + ALB = 2

CRS = 2



Conclusions
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SH  and LH variables are more sensitive to parameters SFC, CRS, RAD, and ALB.

Best configurations for these parameters are the following:
   
   SFC = 1 (M-O); RAD = 3 (Gaps-veg-frac); ALB = 2 (CLASS); CRS = 1 (Jarvis).

From the selected schemes, best performance are obtained with 21, 22, 23,
25, and 26.

There is consistency between the precipitation and temperature
assessment and that of heat fluxes: option 21 represents a good
performance of the simulations for dry and wet conditions over the Iberian
Peninsula.
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