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Outline  
 

• Where is Chile?  Megadrought??? 
• Historical context 
• The current Mega drought  
• Dynamical analysis: CC+PDO?  
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Y que pasa con la precipitación? 

Annual rainfall trends 
(1960-2016) 



Precipitation trends 1960-2005: Attribution 
Both O3 depletion and GHG increase, but O3 

effect dominates in summer 

Boisier et al. 2018, Elementa 





Drought Composite 

Large-scale context for central Chile droughts 
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ENSO Modulation 
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The 2010-2018 mega drought in Central Chile 
Unprecedented length in 20th century - Few analogs in last 1000 years 
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adj = 0.44 / r = 0.67 (n = 85, p < 0.001)

DW = 2.24 / Slope < 0.05 (n.s.) / RE = 0.50

Contexto de largo Plazo 

Reconstrucción dendro-climática (1000-2000 años d.C.) de 
la precipitación en Chile central (LeQuesne et al. 2012) 
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Regional features  
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The 2010-2018 mega drought in Central Chile 
Individual year rainfall deficit were not extreme 

But MD length has caused major ecological and social impacts 



Impactos en Hidrología 

5 años secos  5  (1 año seco) 



Impactos en Hidrología 

5 años secos  5  (1 año seco) 



Impactos en Hidrología 



Volumen mensual Embalse El Yeso (RM)  
Fuente: DGA-MOP 
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Impactos en Hidrología 



Impactos en Vegetación 



Impactos en Vegetación 
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Next Decade 

Precipitación en Chile Central 
El desafío de la próxima década 

? 



The 2010-2018 mega drought in Central Chile 
Mostly ENSO neutral! 



CMIP5 Models: Present (2010-2020) 
minus recent past (1970-2000, HIST)  

Ok…MD is climate change! (SAM: O3 + GHG) 
Wait a second….signal is too small 



(a) Nat-Hist forcing / Obs SST (b) Obs. Rad. Forcing / Obs. SST 

Winter (MJJAS) rainfall anomaly 2010-2017 
LBNL CAM 5.1 AMIP simulations (50 runs) 

-300             0            300 mm/year 

-10% -20% 

So…natural variability (PDO) also plays a role 



Central Chile (33-36°S) winter (MJJAS) rainfall 
anomalies during mega drought (2010-2017)  

Final message: 
 
Both anthropogenic forcing (1/3) 
and ocean sourced (natural) 
decadal variability (2/3) contribute 
to maintain the central Chile Mega 
Drought 
 
Boisier et al. 2016; Boisier et al. 2018; Garreaud et al. 
2017; Garreaud et al. 2019(?) 



Observed  SST Anomalies (°C) 
Natural (?) 

SLP Anomalies (hPa) 
Antropoghenic 
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Precipitación en Chile Central 
El desafío de la próxima década 

Causas de la Megasequía 
(*) Antropico 
(**) Natural (ENSO, PDO, Internal) 

* 

** 

Poco probable 

Muy poco probable 

Poco probable 

Probable 



17.5 

 
17 

 
16.5 

 
16 

 
15.5 

 
15 

 
14.5 

15 

 
10 

 
5 

 
0 

 
-5 

 
-10 

 
-15 

(c
) 

So
u

th
er

n
 b

lo
b

 H
ea

t 
C

o
n

te
n

t 
an

o
m

al
y 

[1
0

8
 J

] 

(b
) So

u
th

ern
 b

lo
b

 SST w
in

ter [°C
] 

(a) OISST 1979-2018 trend [°C] 
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An emergent research 
topic… the Southern Blob 



(c) SSWP+2.5 minus CTR 
Precip – Z500 

-100            0          +100 mm 

(a) Control Simulation (CTR) 
Precip – SLP – Z500 

          0        300       >1000 mm 

(b) Observed SST trend 

The relevance of the Southern Blob 
Simulations using SPEEDY, a simple GCM 



SLP Trend 1980 – 2015 

Control (Full SST) No Southern Blob 

The relevance of the Southern Blob 
Simulations using SPEEDY, a simple GCM 

Constant SST 
(no warming) 

Key SLP trends much 
reduced, central Chile 
drought is reduced. 
What remains due to SST 
trends in the equatorial 
Pacific. 

SLP trends not far from 
reality and conducive to dry 
conditions in central Chile 


