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Bettolli, M.L.1,2,3; Penalba, O.C1,3.;Krieger,P.A1

1 Departamento de Ciencias de la Atmósfera y los Océanos, FCEN, UBA, Argentina
2 CONICET, Argentina; 3 UMI IFAECI/CNRS

The outputs of the new generation of global circulation models (GCMs) are available for different climate-related studies through the WCRP
CMIP5. Dynamical and statistical downscaling are examples of these studies. The objective of this study is to evaluate the GCMs skills to
simulate regional patterns, temporal variations and distribution of climate variables in order to assess their representation of the observed
climate in Southern South America.

Data and Methodology

SurfaceVariables
•Gridded maximum and minimum temperatures from Tencer et al 2011.

CirculationVariables
•Daily mean sea level pressure (SLP) and air temperature at 850 hPa (T850) fields, corresponding
to the NCEP-DOE Reanalysis II

Models
•Daily outputs from the Historical Experiment of WCRP CMIP5: 2 m maximum and minimum
temperatures in Southern La Plata basin, air temperature at 850hPa and sea level pressure fields in
the Southern South America Region. 15 Models.

-75 -70 -65 -60 -55 -50 -45 -40

-55

-50

-45

-40

-35

-30

-25

-20

-15

South America

La Plata Basin

CP

NE

Region of Study

Red: Southern La Plata Basin

NE: Northeastern Argentina

CP: Central Pampas

Brown Box: extracted for
statistical metrics

Tx  and Tn SLP T850

Ensemble

Tencer
 et al .2011

-70 -65 -60 -55 -50 -45

-40

-35

-30

-25

-20

-70 -65 -60 -55 -50 -45

-40

-35

-30

-25

-20

-70 -65 -60 -55 -50 -45

-40

-35

-30

-25

-20

-70 -65 -60 -55 -50 -45

-40

-35

-30

-25

-20

Difference

-70 -65 -60 -55 -50 -45

-40

-35

-30

-25

-20

-70 -65 -60 -55 -50 -45

-40

-35

-30

-25

-20

-70 -65 -60 -55 -50 -45

-40

-35

-30

-25

-20

-70 -65 -60 -55 -50 -45

-40

-35

-30

-25

-20

-70 -65 -60 -55 -50 -45

-40

-35

-30

-25

-20

-70 -65 -60 -55 -50 -45

-40

-35

-30

-25

-20

-70 -65 -60 -55 -50 -45

-40

-35

-30

-25

-20

-70 -65 -60 -55 -50 -45

-40

-35

-30

-25

-20

Tx Tn Tx Tn

SUMMER WINTER

Summer Winter

E
n

se
m

b
le

Tx TxTn Tn

Te
n

ce
r 

D
if

fe
re

n
ce

Mean Fields
Summer: Ensemble mean overestimates vaules of Tx and Tn in Central Pampas
and Chaco regions.
Winter: Tx is underestimated over the whole region.
Shape and gradients: Ensemble mean fields are better reproduced in winter
than in summer.

Summer: Tx shows the
smallest intermodel
dispersion.
However the cloud of
points is far away from
the reference point (T):
higher RMSD.

Winter: The cloud of
points in Tn is more
concentrated than in
Tx.
For both variables:
RMSE remains high
(1.5-3ºC).

Tn
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EN SUDAMÉRICA

Mean Fields
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The comparison between reanalyses and GCMs was performed by means of analysis of distributions, Taylor diagrams and
unrotated principal component analysis.

Seasons
Austral Winter (JJA) and 
Summer (DJF)
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Distributions Tx
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SUMMER

Mean values:
High inter-model dispersion.
Standard deviations and ranges:
Overestimation - very extreme
values
Unrealistic extreme values

Summer Winter

Variance PC1 (%)

Spatial Patterns PC1

Summer Winter

Spatial Patterns PC1

Variance PC1 (%)

How well do GCMs represent present climate characteristics in Southern South America?

Variance Explained by PC1:
Measure of the strength of the
mean pattern. High intermodel
variability in winter, The
explained variance is greater than
observed in 7 out of 15 GCMs.
Seasonality: reproduced in both
the variance explained and
spatial patterns.

Variance Explained by PC1: less
intermodel variability than in SLP.
In winter, most models tend to
represent a lesser incidence of the
mean pattern and, therefore, a
higher presence of perturbations.
Seasonality: reproduced in both
the variance explained and spatial
patterns.

Taylor Diagrams:. High
correlation values: GCMs are able
to reproduce the structure and
position of the atmospheric
systems. High intermodel
dispersion in winter due to high
standard deviation values and
RMSD.

Taylor Diagrams:. High
correlation values: GCMs are able
to reproduce the structure of the
fields. The intermodel dispersion
is higher in summer than in
winter.

Summer Winter Summer Winter


