
Workshop Internacional Encuentro Alumni DAAD 2012 en la Universidad de Concepción 

GEOCIENCIAS Y ENERGÍAS 
DESARROLLO Y PERSPECTIVAS DE LA COOPERACIÓN CHILENO-ALEMANA 

18-21 de enero de 2012 

Climate variability in Chile: Present 

and Future 

Aldo Montecinos 

Department of Geophysics 

University of Concepcion 

Overview 

1. Climate regional elements and 

timescales 

2. Climate modes and impacts 

3. Observed long-term trends 

4. Climate projections 

5. Conclusions 



Regional climate elements 

and timescales 



hPa 

m/s 

Summer Winter 

Summer Winter 

Sea level pressure (hPa) 

Surface winds (m/s) 



ºC 

mm/season 

Sea surface temperature (ºC) 

Summer 

Summer Winter 

Winter Rainfall (mm/season) 



11,9 months 5,9 months La Serena ~30ºS 

Santiago ~33ºS 

Concepción ~37ºS 

Monthly rainfall 
(mm/month) 

Spectral analysis 



Wavelet analysis of monthly rainfall 

years 

ye
ar

s 

Semmi-annual, annual, interannual, interdecadal 



years 

Concepción 

Wavelet analysis of daily rainfall 

d
ay

s 



Climate modes and impacts 



http://www.pmel.noaa.gov/tao/elnino/el-nino-story.html 



El Niño-Southern Oscillation (ENSO) cycle 

http://www.pmel.noaa.gov/tao/elnino/el-nino-story.html 
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El Niño-Southern Oscillation (ENSO) cycle 
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Antarctic Oscillation (AAO) 

http://www.jisao.washington.edu/aao/ 
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Main climate modes 
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Garreaud et al. (2008) 
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Garreaud et al. (2008) 
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Regression analysis 



Annual 
Rainfall  

PDO 

IPO 

Global AT 

Annual rainfall in Antofagasta (23° 26’S) 

Vargas et al. (1999) 



PC1 of annual rainfall along Chile (30°-40°S), 45% 

Spatial pattern  
(as correlation) 

IPO 

30°S                                37°S                      42°S 



ENSO-rainfall stability  

Jun-Jul-Ago 

Aceituno and Montecinos (1993) 

Correlation analysis 



Meridional wind (14 hl) 

Sea level height 

Thermocline depth (Zb) 

SST 

Thermocline depth estimated with equatorial 
winds 

Pizarro y Montecinos (2004) 

Coastal alongshore thermocline, SST, SLH, meridional wind  

ANTOFAGASTA (23ºS) 



Observed long-term trends 
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According to global climate models, 
since 1980s the global warming is 
mainly forced by anthropogenic 
radiative forcing. 
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Climate projections 
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Conclusions 



Conclusions 
 
- Strong observed interannual-to-interdecadal variability, 
superimposed to a weak (?) long-term trend. 
 

- The negative SST trend during the last 30 years is not 
simulated by models. 
 
- The most consistent observed long-term trends and 
projections are related to the increase of sea level pressure 
along mid-latidudes (AAO positive phase and/or La Niña-like 
condition): negative rainfall trend and positive alongshore 
winds in central Chile. 
 

- The mid-tropospheric temperature positive trend would 
impact water availability. 


