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Regional Climate Model: The Eta Model

• Mesinger F, et al. (2012) An upgraded version of the Eta model. MAAP.  Vol 116 (3), 63-79
• Chou SC et al. (2014) Assessment of Climate Change over South America under RCP4.5 and 8.5 

Downscaling Scenarios. AJCC,3, 512-527. 



Global Climate Models
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Eta - 20 km

High resolution suitable for impact studies

Historical

RCP4.5

RCP8.5

DYNAMICAL  DOWNSCALING

Eta - 5 km

Emission 
Scenarios

Global models, 150 ~300 km
HadGEM2-ES
MIROC5
CanESM2
BESM

Eta - 8 km
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2-m TEMPERATURE



Análise dos Extremos climáticos

Observado (1969-2009 
– Skansi et al., 2013)
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R95p

Eta-BESM

Eta-CanESMEta-HadGEM

Eta-MIROCBolsista IC



PROJECTIONS
OF CLIMATE CHANGE
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DJF                PRECIPITATION              JJA



DJF               2-m Temperature           JJA



 

 
 

 

(d)  VEGETATION TYPES 
1:   BROADLEAF-EVERGREEN TREES  (TROPICAL 
FOREST) 
2:   BROADLEAF-DECIDUOUS TREES 
3:   BROADLEAF AND NEEDLELEAF TREES (MIXED 
FOREST) 
4:   NEEDLELEAF-EVERGREEN TREES 
5:   NEEDLELEAF-DECIDUOUS TREES (LARCH) 
6:   BROADLEAF TREES WITH GROUNDCOVER  

 
7:   GROUNDCOVER ONLY (PERENNIAL) 
8:   BROADLEAF SHRUBS WITH PERENNIAL 
GROUNDCOVER 
9:   BROADLEAF SHRUBS WITH BARE SOIL 
10:   DWARF TREES AND SHRUBS WITH 
GROUNDCOVER (TUNDRA) 
11:   BARE SOIL 
12:   CULTIVATIONS 

(e) SOIL TYPES: TEXTURE   COMPOSITION 
1:   COARSE              LOAMY SAND 
2:   MEDIUM            SILTY CLAY LOAM 
3:  FINE                     LIGHT CLAY 
6:   MEDIUM-FINE   CLAY LOAM 

TOPOGRAPHY VEGETATION SOIL TEXTURE

Eta RCM at 8-km resolution 
over Central America

- Imbach P et al. (2018) Future climate change scenarios in Central America at high spatial resolution PlosOne



Projections

2011_2050
minus

1071_2010

Verification
precipitation
and 2-metre 
temperature PRECIP TEMP



CARIBBEAN LOW LEVEL JET

Annual cycle (repeated twice) of the U-wind 
profile (m/s) averaged over the CLLJ area 
(80-70°W, 12-16°N) projected for (a) 2021-
2050 and (b) difference of U-wind between 
2021-2050 and 1961-1990 period. 

Negative values in (A) refer to easterly winds, 
whereas negative values in (B) indicate 
strengthening (orange shading) of easterly 
winds.

PROJECTIONS OF CLLJ STRENGTHENING 
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OBS (WorldClim)

Eta-5km,  NON-HYDROSTATIC VERSION

DJF

HadGEM2-ES
1961-2100
RCP4.5 e RCP8.5

Suitable for 
complex 
topography 
region and local 
issues such as  
urban climate, 
land cover, etc
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20-km Eta

OBS
5-km Eta

Frequency Distribution - Baseline

RJ

SP

Sto

TEMP PRP

Lyra et al, TAAC, 2017
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Dataset constructed with bias correction
- Bárdossy e Pegram (2011)  for precipitation
Lenderink et al. (2007) for other variables

Bias correctedNo correction

2–meter temperature



Impact studies in agriculture
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CORN YIELD REDUCTION
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Figura 7. Potential yield of Arabica coffee (kg/ha) for Southern region of Minas Gerais (SMG). Historical 
scenario (present climate) and future scenarios, RCP 4.5 and RCP 8.5 
 1 

POTENTIAL COFFEE YIELD (kg/ha)

Suitability percentage of agroclimatic zoning for the 
cultivation of Arabica coffee in southeastern Brazil, 
simulated by Eta-HadGEM 5 km. Historical 
scenario (present climate) and future scenarios, 
RCP 4.5 and RCP 8.5

Tavares et al., 2017 REEC.



Part of dataset uploaded to the ESGF-CORDEX 
thanks to  SMHI through Grigory Nikulin.

https://esg-dn1.nsc.liu.se/search/cordex/

Tas, prp monthly
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ONGOING ACTIVITIES

• Ongoing development on improving land-surface 

conditions, properties, etc;

• Convection permitting  scale tests are ongoing, 1-km 

• Chemistry transport model being included
• Ocean model (MOM6) being coupled

• Radiation scheme being replaced from GFDL to RRMTG

• Global model development

• The output from these simulations are available for 

applications and impact studies



Thank you!
Gracias!
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chou@cptec.inpe.br


