
DOWNSCALING OF SEASONAL FORECASTS 
OVER THE PHILIPPINES AND NE BRAZIL: 

DYNAMICAL VS. STATISTICAL APPROACHES

ANDREW W ROBERTSON, LIQIANG SUN, AND JIAN-HUA QIAN

INTERNATIONAL RESEARCH INSTITUTE FOR CLIMATE AND SOCIETY 
COLUMBIA UNIVERSITY, NEW YORK, USA



OUTLINE

HEAD-TO-HEAD COMPARISON OF DYNAMICAL AND STATISTICAL SEASONAL 
DOWNSCALING OVER THE PHILIPPINES (REGCM3)

OPERATIONAL DYNAMICAL DOWNSCALING OF SEASONAL FORECASTS OVER 
NE BRAZIL (RSM)



PHILIPPINES INTERCOMPARISON

GCM: ECHAM4.5 @ T42 SIMULATIONS WITH OBSERVED SSTS

24 MEMBERS, 10 USED

NESTED REGIONAL MODEL: REGCM3 @ 25KM, OVER PHILIPPINES

EMANUEL CONVECTION, BATS SURFACE FLUXES, 10 MEMBERS

STATISTICAL  “MOS” DOWNSCALING: PC REGRESSION TO 77 
STATIONS

PAGASA DAILY RAINFALL RECORDS, 1977–2004

APRIL–JUNE, MONSOON ONSET SEASON



Figure 1: (a) Location of the 76 stations with shadings representing altitude 500-1000 m

(light gray), 1000–2000 m (medium gray) and ¿ 2000 m (black). The colors refer to the

modified Coronas climate classification of the Philippines Type 1 (re), 2 (blue), 3 (yellow),

and 4 (green). (b) Regional Climate Model (RegCM3) domain and 25-km terrain.
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Figure 2: April–June mean rainfall and 850-hPa wind climatologies climatologies from (a)

CMORPH (2005–2010) and 850-hPa reanalysis winds (1977–2004), (b) PAGASA stations

(1977–2004), (c) GCM, and (d) RCM (1977–2004). Rainfall units: mm/day.
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Figure 4: Histograms of daily precipitation over land points for (a) GCM vs. PAGASA, and

(b) RCM vs. PAGASA. Mean rainfall intensities on wet days (≥ 1 mm) are 15.8, 8.7, 8.5

mm/day for PAGASA, RCM, and GCM respectively, while these values are 50.0, 34.2, and

112.1 mm/day for heavy rainfall days (> 25 mm/day).
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DOWNSCALING METHODS
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(APRIL–JUNE SEASONAL TOTAL PRECIP 1977–04) LEAVE-ONE-OUT CROSS-VALIDATION

ANOMALY CORRELATION SKILL:
PRINCIPAL COMPTS REGRESSION
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ANOMALY CORRELATION SKILL:
SPATIAL INTERPOLATION
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ANOMALY CORRELATION SKILL:
PRINCIPAL COMPTS REGRESSION
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Figure 1: (a) Location of the 76 stations with shadings representing altitude 500-1000 m

(light gray), 1000–2000 m (medium gray) and ¿ 2000 m (black). The colors refer to the

modified Coronas climate classification of the Philippines Type 1 (re), 2 (blue), 3 (yellow),

and 4 (green). (b) Regional Climate Model (RegCM3) domain and 25-km terrain.
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Figure 9: Anomaly correlation and median RPSS for station-interpolated simulations, aver-

aged over stations (SAI) in each climate type.
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HOW WELL DOES GCM 
CAPTURE OBSERVED DAILY 

WEATHER TYPES?
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(c) Histogram of station RMSE values
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SUMMARY

HIGH-RESOLUTION CLIMATOLOGY IS MUCH BETTER RESOLVED BY THE 25-KM 
REGCM THAN THE ~300-KM GCM

INTENSITY DISTRIBUTION OF DAILY RAINFALL IMPROVES, BUT “OVERSHOOTS” 
THE OBSERVED ONE 

REGCM CANNOT BEAT MOS FOR DOWNSCALING OF SEASONAL QUANTITIES, 
BUT ...

REGCM RAW GRIDDED VALUES ARE NOT INFERIOR, AND WOULD BE 
INVALUABLE FOR INPUT TO HYDROLOGIC MODELS

DYNAMICAL DOWNSCALING MAY OUTPERFORM REGRESSION FOR SHORT 
TIME SERIES
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Downscaling forecasts 
Using the RSM

• IRI since 1997
• ECPC since 1997
• NR&M (Queensland)/IRI 1998 
• FUNCEME/IRI since 2001
• NCEP since 2002
• CWB/IRI since 2003
• ICPAC/IRI since 2004
• SAWS/IRI  2006 & 2007
• ZCC/IRI 2007 & 2008 
• ECPC/NTU,HKO, BIU  2003



60-km grid



CLIMATE DYNAMICAL DOWNSCALING FORECAST SYSTEM FOR NORDESTE 

PERSISTED GLOBAL 
SST ANOMALIES

ECHAM4.5 
AGCM (T42)
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•Observations
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Tropical Pacific Ocean
(LDEO Dynamical Model)
(NCEP Dynamical Model) 
(NCEP Statistical CA 
Model)
Tropical Altantic Ocean
(CPTEC Statistical CCA 
Model)
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(IRI Statistical CCA Model)
Extratropical Oceans
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IRI FUNCEME

CPTEC
AGCM (T42)

Sun et al. 2006



http://www.funceme.br/DEMET/index.htm

An RCM
 Forecast













Summary

• Downscaling forecasts using the RSM show some 
evidence of skill over Northeast Brazil. Prediction 
skill varies with seasons and geographical regions.

• The forecasts with the persisted SST anomalies show 
higher skill than those with predicted SST anomalies.

•  The skill of downscaling forecasts is often higher 
than that of the IRI global model forecasts

• The downscaling forecasts do not capture the shifts in 
the climatology.


