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CO, emissions (Gt C / yr)

Mirando el futuro: Escenarios de emisiones (CO2, etc) +

Modelos de Circulacion General (Atmos+QOcean)
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Impactos Regionales del Cambio Climatico

e Aumento de temperatura 2.5-3.52C (*)
e Disminucioén de precipitacion 25-35% (*)
(*) Proyeccion a fin de siglo bajo escenario A2

100*[P(A2)-P(BL)]/P(BL)
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| +B0%
+25%
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Estudio DGF/UCh-CONAMA 2007 empleando PRECIS




La megasequia.2010-2015
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La Megasequia 2010-2015
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Grandes sequias contemporaneas
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Anomalias de precipitacion
(% CRA 1925-2000)

Una mirada al pasado
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Sequia y calor

245 T
o
j&))
=z 2 F
[
[}
w
5
—~ 235 [
O
<
8]
E 23 ~
=
g
=
g
o
[}
£
IS 22 B
@
o
©
S5 215 F
c
=
]
2
B e -
=
o
o
205 L

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Promedio anual de la temperatura maxima en Santiago (DMC)



LAT

Impactos en Hidrologia

WARIACION PORCENTUAL PRECIFITACION 2010-2013
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Impactos en Hidrologia
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Indice de Vegetacion Mejorada (EVI)
Julio-Agosto-Septiembre

(a) Promedio (b) Anomalia Megaseqia
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La Megasequia 2010-2015

Transporte Déficit Deterioro Incendios Apariciones en Gastos en
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La Megasequia 2010-2015:

Una leccion para el futuro
www.cr2.cl/megasequia
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Rainfall anomaly wrt 1970-2000
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Rainfall anomaly wrt 1970-2000
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Large-scale context for central Chile droughts

Drought Composite

1967,68,64,73,76,85,96,87,03,07

Rainfall (GCPC) 7500 (NNR) SST (NCEP-OI)
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Large-scale context for central Chile droughts
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The 2010-2015 drought in Central Chile

Mean QN Annual Precipitation [mm/year]
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Large-scale context for central Chile droughts
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The 2010-2015 drought in Central Chile

Rainfall Z500 SST

Drought
Composite

1967,68,64,73,76,
85,96,87,03,07
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The 2010-2015 drought in Central Chile

Monte Carlo Experiment:
5000 samples of 4 randomly
chosen ENSO-neutral years
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The 2010-2015 drought in Central Chile
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The 2010-2015 drought in Central Chile
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Tasa de recurrencia de Megasequias [afos]

Evidence for anthropogenic forcing
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Attribution of the 2010-2015 mega drought

AMIP simulations: Global Circulation Model (GCM) forced by

* Observed SST
* Observed Sea Ice Distribution
* Observed or past Radiative Forcing (CO2, aerosols, 03,...)

Ensemble AMIP simulations

* 10-30 “runs” of several decades long with slightly different initial conditions
* Ensemble mean reveals the SST forced response
* Ensemble spread reveals impact of internal variability (weather)

SST forcing includes natural variability (e.g., ENSO) but also anthropogenic impact
Ensemble mean with past radiative forcing excludes direct anthropogenic impact



May-September, 2010-2014
Observations AMIP (Obs .SST, Obs. Rad.Forc.)

CAM4 (20) ECHAMS (30)

Rainfall deficit
m ‘'

-50 0 +50 %

Z500 anomaly

-50 0 +50

SST variability + Obs. Rad. Forcing during 2010-2014 accounts about half of the
observed Z and P anomalies. Remaining anomaly can due to “bad luck”




Winter (MJJAS) rainfall anomaly 2010-2014
LBNL CAM 5.1 AMIP simulations (50 runs)

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

-300 0 300 mm/year



Central Chile (33-36°S) winter (MJJAS) rainfall
anomalies during mega drought (2010-2014)
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Rainfall anomaly wrt 1970-2000
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Rainfall anomaly wrt 1970-2000
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Conclusions

e Current multi-year drought (MD) in central Chile is a very
infrequent event in the historical record (100 years) and paleo-
record (1000 years). It occurs during the warmest decade on record
and much increased water demands.

e The uninterrupted sequence of 5 (6) dry years occurred during
mostly ENSO-neutral conditions, a very unlikely situation.

e Roughly speaking, half of the current MD rainfall deficit can be
attributed to concurrent SST state (cold-phase of PDO).

* Thus, anthropogenic climate change, mediated by circulation
anomalies, is already influencing central Chile hydro-climate.

e So, we are not fully into the “future”, but this is how it will
be..warm and dry.



