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5500 ERA-15 daily patterns are clustered using
a self-organizing map.
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Atmospheric daily circulation:

ac=(�(1ooo mb), �(850 mb), ..., ������...)
Dimension reduction: EOFs
100 dimensions are kept.

Iberian Peninsula

Perú (Piura, Mantaro) 

R EMINDER: The SOM Clustering Model

SIMILAR 
PATTERNS 
close in the grid 
and in the CPs 
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Clustering Downscaling Model vs Standard Analog

3D Synoptic pattern (12Z)4D meso-� pattern (0Z,12Z,24Z)

Short-range daily forecast :
�lead time D+1
�100 stations in Spain
�730 days (1997-1998)

Rainfall Max. wind
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Precip > 20 mm/day

Max wind > 80 Km/h

Individual Skill of Stations 

The clustering method 
clearly outperforms the 
standard analog method
in those stations with 
lower climatic frequency 
for the event.

J.M. Gutiérrez, A.S. Cofiño, R. Cano, and
M.A. Rodríguez, “Clustering Methods for 
Statistical Downscaling in Short-Range 
Weather Forecast”, �

��"-� .�������
/�0��', to appear (2004).
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Clustering Downscaling. Seasonal Forecast.
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Seasonal Forecast. Downscaling Precipitation in Perú

We considered:

a 2D "surface oceanic" pattern:
�area "El Niño 1-2".
�Variable: MSLP

a 3D atmospheric pattern:
�regional scale.
�Z, H, and T at 500mb and 850mb
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(90 days)
e.g., DJF
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Z500 time: 00Z

low

high

Z850 time: 00Z

Pattern associated with "El Niño" rainfall in Sausal de Culucán

SOM Atmospheric Patterns (prototypes)
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Results for months 2-4 (5-7) DJF 1983-1998

Sausal de Culucán
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Months 5-7

Months 2-4

Months 2-4

Months 5-7

Morropón

How reliable and how anomalous is a multimodel ensemble forecast?

Reliability has to do with dispersion of ensemble members.

Anomaly has to do with distance to climatology.
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Multi Model ECMWF MPI UKMO CNRM
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SOM Density Plots (months 2-4 Winter DJF)
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Quantifying Anomalies & Predictability. Relative Entropy

The relative entropy characterizes the similarity between two distributions:

� Pi (DEMETER climatology) and 

�Qi (distribution for a particular forecast year, e.g., "El Niño" 1998)

RE= -Σ Qi logQi/Pi >=0 and grows as the distributions become 
"different" (in terms of entropy, or disorder).

RE=0.23 RE=1.99

1990 1998
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83 88 98

Relative Entropies for 1982-1998

High entropy values 
indicate an anomaly
in the  seasonal 
patterns.

The higher the 
entropy the larger the 
deviation from the 
climatology.

DEMET E R output for
"El Niño" years are 
associated maximum 
values of relative 
entropy.

Months 2-4 (DJF)
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Web Portal for data-mining applications
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Interactive selection 
of parameters 

�grid area, 

�variables, etc.

through a Web portal.
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