Climate change along the extratropical Andes
(25-45°S): Evidences and Projections

VICC2010 Valdivia, Chile
February 2010

Reneé Garreaud

Departamento de Geofisica
Universidad de Chile

http://www.dgf.uchile.cl/rene

In collaboration with: M. Falvey, M. Rojas, P. Aceituno, H. Fuenzalida


http://www.dgf.uchile.cl/rene

]
x
(D)

]
c
@)
&)
qv]

O
@)
(@))

O
-
©
(@))
-

e

i)
(D)
7))
©
(&)

i
o
©
|-
(@))
@)
)

O

20°

45°S

Topography

[ ] <1000m
[ ] 1000-2500 m
[ ] >2500m

‘Antofagasta

Puerto M@t

Balmaceda

Coyhaiﬁ ue

Lochrane|

78°wW  75°W  72°w 69 °W

Chile Temperature Site
GHCN Temperature Site

Coastal SST site
Radiosonde Site

o0

Temperature Anomaly (°C)

Nifio 3 Index

+1.5

+1.5

+1.0

‘Bl 1s
4 410

+0.5

1955

1960 1965 1970 1975 1980

1985

1990

1995

2000

2005

SAM



1979-2006

D
@))
-
©
L
@)
D)
p -
-
e
qv]
-
D
O
-
(b)
|_
©
O
O
O

Mid-Troposphere Air Temperature (MSU)

——

-020 -025 020 015 010 005 0 +0.05  +0.10 +0.15 +0.20 +0.25 +0.30

Temperature Tendency 1979-2006 (°/ decade)




Central Chile
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Ocean cooling — land warming along north-central Chile.

Pattern reverses farther south
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Global Temperature changes aloft
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Figure 6. Vertical profiles of trends in atmospheric temperature (panel A) and in actual and synthetic MSU temperatures (panel B).
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mean distribution of temperature change (2xC02-Ctr)
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Zonal mean distributions of temperature change (2xC02-Control). Units are Kelvin.

Figure 4: Zonally averaged, equilibrated temperature change associated with doubling
CO, as a function of latitude and pressure for four different GCMs. From Lee et al, 2007,



Precipitation Changes....warming, drying south
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Comparacion entre la precipitacion de Pto. Montt

y el caudal del Rio Puelo (Fuente: Antonio Lara, UACH)
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Barrier Height of the Andes
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Large scale precipitation changes also similar to parent model. Changes (both positive

and negative) are strongest on the western (upwind) side of the Andes.

i_ I ] I

24° |

A2—R20C:HM

24°s

30°%

36°

A2 - R20C: PRECIS"
Py

+
%]

A

+
b
w

+
e
[

!
|
=
]

L

L
|
e
n

I
(]

v

(Kep/wuw) uonendiaid ut (30zY - 7v) dbuey) pardafoid




60N A
\=7.

40N A

20N 1

EQ 1

2051

40s 4

A A A
g$RRRRRNRNW
Rk

AMAA
NRK
<  RRRRRR KK b

ceeTe

. IPCC.-Global-Model

mble Median - -

-------------------------------------------

108 °W

60E

+2 +3

lrm——
90 °w

72 °wW

hPa

N
54 °W

200%

150%

1 100%

{ 75%

. 50%




Temperatura Superficial Precipitacion
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Conclusions

» Meteorological data in south-central Chile is (marginally)
enough to resolve current climate trends...mostly in
agreement with ACC expectations (land warming, coastal
cooling).

* In contrast, climate records in southern Patagonia not
enough to evaluate trends.

« GCMs and RCMs indicate a few robust climate changes in
southern Chile: southward expansion of the semi-arid climate,
warming in the Andes.

« RCMs outputs reliable enough to evaluate changes in
cryosphere using intermediate models
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