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Bellucci et al. (2015):
• Transitional climate zones with strong land-

atmosphere coupling.

Breil et al. (2019):
• Improves the predictive capacity of climate 

models on a decadal scale.

Miralles et al. (2014):
• Feedback mechanisms: extremes and 

effects of climate change (prediction of 
droughts and heat waves).

Introduction: Importance of soil parameterization

Kirtman, B., et al. (2013)

Miralles, D., et al. (2019)
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❖ Nested domains:
➢ d01: EUROCORDEX, ~50Km
➢ d02: Iberian Peninsula ~10Km

❖ Parameterization schemes (Argüeso et 
al., 2011; García-Valdecasas Ojeda et 
al., 2017, 2020):
➢ Microphysics: WSM3C
➢ Cumulus clouds: BMJ
➢ Short/long wave radiation: CAM 3
➢ Surface layer physics: MM5 similarity.
➢ Planetary boundary layer: ACM2

❖ 30 years of spin up (Hu et al., 2023)

Data and methodology: WRF model configuration
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Default

Common 
references and 

basic 
combinations

Data and methodology: Noah-MP and choice of 

experiments
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5

Dry scenario

Wet scenario

Combination

Data and methodology: Noah-MP and choice of 

experiments



Annual accumulated 
precipitation in 
peninsular Spain. 
Source: AEMET

Precipitation rate 
(mm/day) for 2005 
(left) and for 2010 
(right).
Data: NCEP/NCAR 40-
year reanalysis (Kalnay 
et al. 1996)
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Data and methodology: Year selection



Evaluation Metrics: Chang, M. et al. (2019) Application of the Student t Test with
α = 0.05 between the WRF and AEMET 
experiments
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Sensitivity Spatial analysis

Ranking

Data and methodology: Selection of parameterization schemes



Proposed experiments
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Default

Common 
references and 

basic 
combinations

Dry scenario

Wet scenario

Combination

Ranking for pr, Tmin and Tmax taking into account the
correlation, standard deviation, MBE, NME, p5 and
p95 with respect to AEMET

Results: sensitivity



Experimentos propuestos
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Sensitivity analysis based on the ranking of experiments of

the different parameters of the Noah-MP configuration for

precipitation

Results: Precipitation sensitivity



Sensitivity analysis based on the ranking of experiments of the different parameters of the

Noah-MP configuration for maximum temperature and minimum temperature.
10

Results: Maximum and minimum temperature sensitivity

T. max T. min



Standard deviations:
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Results: Annual cycle - 2005



Standard deviations:
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Results: Annual cycle - 2010



Standard deviations:
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Results: Annual cycle - 2010

CRS = 2



Temperatures: big improvement over Noah-LSM

T. min:

T. max:

Annual average differences (Model - AEMET)
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Results: Spatial and temporal analysis
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Percentage of area with non-

significant differences

Temperatures: big improvement over Noah-LSM

T. min:

T. max:

Annual average differences (Model - AEMET)

Results: Spatial and temporal analysis
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Temperatures: big improvement over Noah-LSM

T. min:

T. max:

Annual average differences (Model - AEMET)

Results: Spatial and temporal analysis Percentage of area with non-

significant differences



➢ Exp 5 and Exp18 (options for surface layer drag/exchange coefficient)

original Noah (default Noah LSM) <<< Monin-Obukhov (M-O) Similarity Theory
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➢ Exp 25 ~ Exp 22 (Runoff and Groundwater Option): No improvement from original
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