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The previous balance is a major interdisciplinary issue… 
…but climatologists have their own balance 
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TMax Stgo. Enero 2017: 33.1°C  
Aumento por encima de la normal: +3°C 
Atribuible a Cambio Climático: 1°C 
Variabilidad Natural : 2°C 
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AMIP-ORF AMIP-NHF CMIP5/RCP8.5 

Anomalías de precipitación, MJJAS, 2010-2015 
simuladas por diversos modelos. Defict observado 30% 
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The central Chile megadrought 2010-2015 



The awful 2016 (JFM) 

Clorfila, 03 Marzo 2016. MODIS 
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ENSO and SAM impacts on Patagonia during summer 

El Niño 
(Variabilidad Natural)                                                              
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Diferentes forzamiento, respuesta similar: 
Condiciones anticiclonicas y sequia en Patagonia 
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March 24, 2015 
Lightning detected by WWLLN 

One every 10 strokes  

Northern Chile Storms 
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(a) GFS forecast (b) IMERG (satellite) (c) Stations (DGA, DMC, CEAZA) (d) MODIS Terra (May 13) 

72 hr accumulated precipitation in mm (May 11-12-13, 2017) 

25ºS 

 

 

 
 

 

 

 

 

30ºS 

 

 

 

 

 

 
 

35ºS 

70ºW 

La Serena 

Chañaral 

Santiago 

Concepción 

La Serena 

Chañaral 

La Serena 

Chañaral 

200 

 

 

 

 

 

 

 

0 
 

200 

 

 

 

 

 

 

 

0 
 

140 

 

 

 

 

 

 

 

0 
 

® Raul Valenzuela 

h
tt

p
s
:/

/w
o
rl
d
v
ie

w
.e

a
rt

h
d
a
ta

.n
a
s
a

.g
o
v

/ 

Northern Chile Storms 



Extremos de precipitación en La Serena 
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Now you see it…. 
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Conclusions I 
 

• Extreme climate events occur by a combination 
of  weather, natural variability, and climate change 

• Extreme events in Chile follows a distinctive 
trend from global pattern 

• To face the worst we need the best (strengthen 
forecast, nowcast system and use this information 
in emergency management) 



Conclusions II 
 

• Climate change related circulation anomalies 
have contributed to recent drought and heat 
waves in Chile  

• There is a potential increase in frequency of 
those event in a warmer world. 

• No much is now about winter and summer 
storms (but we will work on that) 

• Future ENSO variability is key but unkown.  
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Estación Quinta Normal, Datos Diarios 

1600                                    2300                                   3050                                      3800 msnm Ho (aprox) 

Estan cambiando las tormentas sobre Chile central? 

RGS, DGF-UCh + CR2 



Estan cambiando las tormentas sobre Chile central? 

RGS, DGF-UCh + CR2 

Estación Quinta Normal, Datos Diarios 

Santiago se esta 
calentando y secando… 

ya lo sabiamos! 
Más tormentas cálidas 
Esto parece novedoso 



Meehl et al. (2007) 

Perspectiva Global. Que pasa con ENOS? 
 

Li et al. (2013) 

V
ar

ia
n

za
 d

e
 E

N
O

S 
Niños y Niñas más 
intensos en el sXX 



Un modesto cambio en el promedio 
produce grandes cambios en los extremos 

 

Consideramos una variable “normal” 



IMPACTO DE ENSO SOBRE LA 
LLUVIA EN CHILE CENTRAL 
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