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Teleconnection 
 
A linkage between weather changes occurring in widely 
separated regions of the globe. 
 
A significant positive or negative correlation in the fluctuations of 
a field at widely separated points. 
 
Most commonly applied to variability on monthly and longer 
timescales, the name refers to the fact that such correlations 
suggest that information is propagating between the distant 
points through the atmosphere. 

http://glossary.ametsoc.org/wiki/Correlation
http://glossary.ametsoc.org/wiki/Field
http://glossary.ametsoc.org/wiki/Variability
http://glossary.ametsoc.org/wiki/Atmosphere


The Climate of the Amazonia 
Local, regional and planetary connections 

Outline 
 

• Climatological aspects (mean annual and diurnal cycles) 

• Interannual Variability (ENSO and Atlantic influences) 

• Impacts of deforestation (local, regional and beyond) 

• Climate Change (What is known and what is not) 
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The big picture 
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The annual cycle of precipitation in the Amazon region 
Recall that 30-40% of the precipitation is recycled 

Ronchail et al. 2002 

SA 

Eltahir and Brass 1995 



Long-term-mean OLR (shaded; proxy of convection) and 
200 hPa wind (stream lines at about 10 km ASL) 

Bolivian High: Originally it was attributed to sensible heating over the Andes but then it was recognized 
that is largely due to diabatic heating over the Amazon basin. Very important for Altiplano precipitation 
during austral summer by providing moisture laden air from the interior of the continent… 



Vera et al. 2006 (BAMS) 

Southeast South America Precipitation (SESA, warm season)  
Northerly low-level jet provides much of the moisture for the southern Plains 



Iracema Fonseca Albuquerque Cavalcanti 

Another feature influenced by the Amazon 
The South Atlantic Convergence Zone (SACZ) 

http://www.sciencedirect.com/science/article/pii/S0169809512001871


The diurnal cycle of precipitation in the Amazon region 
In addition to the increase in Cu Convection during afternoon, 

Amazon squall lines penetrate inland almost daily. 



Interannual Precipitation Variability (UdW data) 
Mostly externally forced, but some indications of internal variability  



Annual mean Precipitation/SAT regressed upon 
index of large-scale modes (50 years of data) 

Garreaud et al 2008 



All year Summer 

Fall 

ENSO Impacts over the Amazon basin 

Ronchail et al. 2002 



Enfield et al. 2006 
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Reduction in rainfall 
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The eastward 
displacement of 
convection acts as 
an anomalous heat 
source that forces 
planetary scale 
atmospheric waves 
that alter the climate 
worldwide. 

Atmospheric 
teleconnections 



The Pacific and Atlantic Impacts over the Amazon basin 

Yoon and Zeng 2010 



The Pacific and Atlantic Impacts over the Amazon basin 



Yoon and Zeng 2010 

The influence of the NATL SST on Amazon 
rainfall stands alone only during winter, 
spring. In some cases, it can extends the 
ENSO signal from summer…. 





http://news.mongabay.com/2012/0905-effects-of-deforestation-on-rainfall.html 

Amazon deforestation impacts on climate 

http://news.mongabay.com/2012/0905-effects-of-deforestation-on-rainfall.html
http://news.mongabay.com/2012/0905-effects-of-deforestation-on-rainfall.html
http://news.mongabay.com/2012/0905-effects-of-deforestation-on-rainfall.html
http://news.mongabay.com/2012/0905-effects-of-deforestation-on-rainfall.html
http://news.mongabay.com/2012/0905-effects-of-deforestation-on-rainfall.html
http://news.mongabay.com/2012/0905-effects-of-deforestation-on-rainfall.html
http://news.mongabay.com/2012/0905-effects-of-deforestation-on-rainfall.html
http://news.mongabay.com/2012/0905-effects-of-deforestation-on-rainfall.html
http://news.mongabay.com/2012/0905-effects-of-deforestation-on-rainfall.html
http://news.mongabay.com/2012/0905-effects-of-deforestation-on-rainfall.html
http://news.mongabay.com/2012/0905-effects-of-deforestation-on-rainfall.html


Amazon deforestation impacts on climate 
 
Substitution of tall, deep-rooted, evergreen trees by pasture results in local 
changes of a number of physical and physiological characteristics, including: 
 
• Increased albedo (Albedo mechanism: decreased SW Radiation → Susbidence)   
• Decreased surface roughness (Reduced latent heat flux → higher sfc Temp) 
• Increased in stomatal resistance 
• Shallower and sparse root system 
• Decreased root-zone water capacity 
 
Local climate change due to deforestation has been addressed by several studies 
using atmospheric numerical models in which vegetation changes are prescribed. 
The models are integrated for several years to reach a steady state (equilibrium) 
the control and deforested runs are contrasted. The differences (Def-Ctr) are 
quite consistent among the models, including: 
 
• Increase in near surface air temperature and soil temperature, 1-3C 
• Reduced evapotranspiration (-100 to -500 mm/year) 
• An even larger decrease in precipitation (-200 to -600 mm/year) 

Reduced moisture flux into PBL 



Zeng et al. 1995 

Note that ∆P is generally larger than ∆E indicative of a reduction in 
large-scale moisture convergence. Such change is not trivial and signals 
a multiple equilibrium system. 



Partial deforestation may induce mesoscale circulations that 
tend to dry adjacent forest…. 

Cochrane and Laurence 2008 
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Regional-scale climate impacts induced by 
Amazon deforestation…during summer: 
• Reduced convection → Weakening of the Bolivian high 
 Less transport of moisture toward the central Andes 
 Less precipitaion over the Altiplano 
 Reduced subsidence off Chile / Reduced SACZ 
• Less moisture transport toward subtropical plains (LLJ) and precip. there 
 

− 
− − − 



Impacts of Amazon deforestation on the Central 
Andes (Altiplano) climate: Reduced moisture flux 
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Possible feedback between deforestation 
and forest fires…. 

Adapted from Lawrence and Williamson 2001  

Aerosol effects on 
cloud microphysics 



Possible feedback between deforestation and 
forest fires….non local impacts via long-range 
trace-gases & aerosol transport. 

Effect on 
SC clouds 



Amazon 

Teleconnections induced by Amazon deforestation 
Unless local effects, long-range effects are not consistent 

Godney and Valdes 2000 



Werth and Avissar 2002 
Avissar and Werth 2005 

Hasler, Werth and Avissar 2008 

Teleconnections induced by Amazon deforestation 



Teleconnections induced by Amazon deforestation 



Contemporaneous climate change: SAT 

Falvey & Garreaud  2007 



Contemporaneous climate change: Rainfall 
(Interdecadal variability + weak trends) 

Marengo 2009 



© IPCC 2007: WG1-AR4 (2007) 



A major question: ENSO in the future 
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Hawkins and Sutton 2009 

Please recall the high level of uncertainty in the near and far future… 
…so we still have much work to do both at the global and regional scales 
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