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Improvingskill of seasonalpredictions(?)
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(1) Improving the model / prediction system
- Increasing the model resolution
- Land-surface initialisation

(2)Postprocessing
- Impose empirical relationships e.g. to NAO
- Combining different models/prediction 

systems
- Bias correction



(1) Improvingthe model
/ prediction system

- initialization of the model with realistic soil 
moisture conditions (as opposed to 
climatological mean)

- increase the model atmosphere and ocean 
resolutions



Improvements from initializing soil moisture

Twin sets of experiments (SM_Clim, SM_init) for 
boreal summer (MJJA), 1992-2010
5 forecast systems: MPI-ESM, ECMWF System4, 
CNRM-CM5, EC-Earth v2.3 and GloSea5 

Ardilouze, C. et al. (2017) Multi-model assessment of the impact of soil moisture 
initialization on mid-latitude summer predictability. Clim. Dyn., 49, 3959-3974.



Improvements from initializing soil moisture
SM Clim SM Init

ACC,
TmeanJJA

Ardilouzeet al. (2017) Clim. Dyn., 49, 3959-3974



Improvements from initializing soil moisture

ACC (Init) ςACC (Clim)

RMSE (Init) ςRMSE (Clim)

Tmean(JJA) Precipitation (JJA)

-> SM initialisationregionally improves temperature skill in 
SE Europe,
Generally poor skill for precipitation, improvements less 
conclusive



Improvements from initializing soil moisture

TmeanJJA, de-trended anomalies Balkan region

Black: ERA-Int, Red: SM_ini, Blue: SM_clim

Ardilouzeet al. (2017) Clim. Dyn., 49, 3959-3974

-> SM initialisationregionally improves the simulated inter-
annual variability of summer temperature



Estimate maize yield anomalies (Y) based on combined stress index from 

SPEI and HDD

Impact of Soil Moisture Initialization on 
Seasonal Forecast of Maize Yield

Example application to agricultural yields:
-> SM initialisationimproves maize yield estimated in Europe

Ceglar, A. et al. (2018) Sci. Rep., 8:1322



Improvements from increasing model resolution

SRes(standard): atmosphere T255 (approx. 0.7° lat x lon), 91 vertical levels,
ocean 1° (with refinements around equator and poles), 46 vertical 
layers

IRes(intermediate): ocean resolution increased 0.25° , 75 vertical layers

HRes(high res): atmosphere T511 (~0.35°),
ocean 0.25° , 75 vertical layers

Prodhommeet al (2016) , J. Clim., 29, 9141-9162



Improvements from increasing model resolution

e.g. reduced bias in atmospheric blocking frequency

Prodhommeet al (2016) , J. Clim., 29, 9141-9162

-> reduced bias in atmospheric blocking in the high-
resolution simulations



Improvements in next generation dynamical 
prediction system?

ECMWF System 5 versus System 4, e.g. Tmean
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(Anomaly Correlation Coefficient, ACC; 1981-2015)

-> mixed pattern of regional skill improvements and 
reductions



Improvements in next generation dynamical 
prediction system?

ECMWF System 5 versus System 4, e.g. Precipitation
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System 5 System 5 ςSystem 4

(Anomaly Correlation Coefficient, ACC; 1981-2015)

surface temperature maximum surface 

temperature

precipitation

JJA DJF JJA DJF JJA DJF

Bisagno -0.11 0.02 -0.14 0.0 -0.15 0.03

Jucar -0.01 0.01 -0.01 -0.07 -0.02 -0.27

Lake Como -0.09 -0.05 -0.10 -0.07 0.03 0.01

Llobregat -0.06 -0.04 -0.03 -0.06 -0.16 -0.09

Messara 0.12 -0.11 0.13 -0.13 -0.26 -0.20

Rhine-Meuse 0.02 -0.20 0.03 -0.20 0.14 0.08

Segura -0.05 0.08 -0.07 -0.04 0.25 -0.16

Thames 0.02 -0.18 0.02 -0.16 0.29 0.10

Umealven -0.16 0.08 -0.16 0.07 0.05 0.05


