Model inputs: validation of PMIP2 outputs
We compared the PI outputs with gridded temperature and precipitation data from CRU TS3.10 and CRU TS3.10.01 (CRU hereafter), respectively, to assess the climate model results. CRU is a 0.5° latitude/longitude resolution datasets of mean monthly surface climate over global land areas, excluding Antarctica, which are based on data provided by more than 4000 weather stations for the period 1901 to 2009 (Harris et al., 2014).
In addition, we compared the PI model outputs with meteorological data of stations from both Patagonia and New Zealand (from the Chilean and Argentinean Meteorological Service, and the National Institute of Water and Atmospheric Research, NIWA, respectively). 
Comparison of the annual cycle of monthly temperature between PMIP2 model output and CRU climatological data (Fig.S1) shows that the models are able to reproduce the seasonality and absolute values of the CRU temperature data from the South American sector. The FOAM model, with a very coarse spatial resolution, is the one that exhibits the largest offsets in terms of absolute values. Although the models are able to capture the CRU temperature annual cycle in the New Zealand sectors, they cannot reproduce the absolute temperature values, which are somehow non-systematically offset. Once again, the FOAM model is the one with the lowest performance. Note that some of discrepancies observed can be due to the fact that we are comparing 20th Century climate data with PI climate simulations. Figure S2 shows a longitudinal cross section at 41.1°S (Patagonia) and 43.3°S (South Island, New Zealand), with the models and station climate data. In both regions, but especially in New Zealand, the models do not capture the full longitudinal variations in temperatures. We suggest that, despite its elevation, due to the narrow width of the Southern Alps, the coarse resolution models are not able to capture the impact of this topographic barrier in their temperature estimation.
Annual precipitation cycle (Fig. S3) shows that models have more difficulties at reproducing the present-day monthly precipitation derived from the CRU data, compared with temperature. In general terms, all PMIP2 models reproduce the present-day monthly precipitation in the Chilean Lake District and Northern Patagonian Icefield zones. Precipitation is overestimated in the Southern Patagonian Icefield and Cordillera Darwin sectors. In the case of New Zealand, precipitation is underestimated in both zones fairly well. Despite this, overall, all models are able to reproduce the seasonality of precipitation.
Figure S4 shows a longitudinal cross section of annual mean precipitation. Once again, the PMIP2 models are not able to simulate longitudinal precipitation gradients over the narrow Southern Alps. Considering the behaviour of the PMIP2 models, we excluded the FOAM model due to its unsatisfactory simulation of the PI climate.
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Figure S1. Annual cycle of temperature of six zones. a),b),c), and d) correspond to Patagonia and e) and f) correspond to New Zealand. PMIP2-PI simulations (colour lines), CRU temperatures (boxplots), including inter-annual variability.
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Figure S2. Longitudinal profile showing PMIP2-PI temperature simulations (colour lines) and CRU temperature (dash line). Green points are observed station data. a) Patagonia profile at 41.1 °S and b) New Zealand profile at 43.3 °S.
[image: ]
Figure S3. Annual cycle of precipitation of six zones. a),b),c), and d) correspond to Patagonia and e) and f) correspond to New Zealand. PMIP2-PI simulations (colour lines), CRU precipitation (boxplots), including inter-annual variability.
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Figure S4.  Longitudinal profile showing PMIP2-PI precipitation simulations (colour lines) and CRU precipitation (dash line). Green points are observed station data. a) corresponds to a Patagonia profile at 45.3 °S and b) to a New Zealand profile at 43.3 °S.
References
Harris, I., Jones, P., Osborn, T., and Lister, D.: Updated high-resolution grids of monthly climatic observations – the CRU TS3.10 Dataset, Int. J. Climatol., 34, 623- 642, 2014.

4

image3.png
16

14

12

10

Temperature annual mean [°C]

ranz Josef (-43.4°» P2
' S ===CRU
Lake Cole) e (-43.4°)
8 3 ,;my €434 = ECHAMS Ok
YA K ——FOAM Ok
Mt Cook (43.79) / = UBRIS-HadCM3M2 Ok
6 : y ¥ ——MROC3.2 0k
v —— MRLCGCM2 3 4fa Ok
A
Hudi < o \7 —— MRLCGCM2 3 4nfa Ok
. LonglFudlnaI ‘Proflle ‘-43.3 v, : . | oo 10k
2000 T T T T T T T T T
1500+ -

Altitude [m asl]
=
5]
T

500+

I I I I
?66 167 168 169 170

171
Longitude [°]

172

173 174 175 176




image4.png
00 a) Chilean Lake District b) Northern Patagonian Icefield

400 -
350 * ot
300 O
250 g
T |
200 Tl £
150
100
50
0
g c) Southern Patagonian Icefield = d) Cordillera Darwin
£ 200 £ 200
£ £
g 150 1 € 150
£ £
100 100
g 5
50 £ 50
= T o
] F Fo4Los 0 k]
2 0 2 o0 ; "
[ J FMAMUJUUJASOND & J FMAMUJUJ ASOND
d,
400 1 400
350 350
300 ) 300
250 | 250
200 200
150 150
100 100
50 50
0 0

=———ECHAM5 0k —FOAM 0k — UBRIS-HadCM3M2 0k =——MIROC3.2 0k — MRI-CGCM2.3.4fa 0k — MRI-CGCM2.3.4nfa 0k — CSIRO-Mk3L-1.1 0k





image5.png
Precipitation annual mean [mm/month]

Altitude [m asl]

1000

200

180
160 Baiseo (-45.2°)

140

IN]
=]

100

@
<]

@
=]

IS
=)

)
o

Longitudinal Profile -45.3° | i i

===CRU

m——ECHAMS Ok
—FOAM Ok

= JBRIS-HadCM3M2 Ok
—MAROC3 2 Ok
m——MWIRI-CGCM2 3 4fa Ok
m—RI-CGCM2 3 4nfa Ok
=== CSIRO-MK3L-1.1 Ok

0
1200 T T T T T T

800

600

400

200

$ -70 -68
Longitude [°]

-64 -62 -60




image6.png
500 . , !
b) © Franz Josef (-43-47) CRU
—— ECHAMS 0k

= 450 —— FOAM Ok
£ —— UBRIS HadCMaM2 0k
5 ——MROC32 0k
E 400 ——MRLCGCM2.3.4fa Ok

€ ——MRI.CGCM2 3 dnfa Ok
E 350l " = CSIROMKAL 1 1 0k

c n

g Haast (-43.9) 1 \

-43.. ]

€ 300 Gt B .
] P

2 i 1

E 250 o =
© ¥ 1

[

< I} [\

S 200 ! \ E
£ ' \

=% 1}

£ 150 . A 4
@

13

[

100

50
2000 T T T T T T T T

o

=

S
T

Altitude [m asl]
S
5]
T

500+

Il Il Il Il L Il Il Il
?60 162 164 166 168 170 172 174 176 178 180
Longitude [°]




image1.png
Temperature [°C]
oON B O

a) Chilean Lake District

JFM AMJ J

JFMAMJJASOND
e) New Zealand, Southern Island, North

Temperature [°C]

6b) Northern Patagonian Icefield

J#MAMJJASON[‘)
f) New Zealand, Southern Island, South

=——ECHAM5 0k ——FOAM 0k — UBRIS-HadCM3M2 0k =—MIROC3.2 0k = MRI-CGCM2.3.4fa 0k = MRI-CGCM2.3.4nfa 0k — CSIRO-Mk3L-1.1 0k





image2.png
16 T

14 : /.

12

10

===CRU
m——ECHAMS Ok
—OAM Ok

= JBRIS-HadCM3M2 Ok

Temperature annual mean [°C]

8" ——MROC3.2 0k
—— MRLCGCM2 3 4fa Ok
. || ——MRiLCoCM 3 dnfa 0k
—— CSRO-MKAL-11 0k
2000 T 7
& 1500
£
@
E 1000
<
500

3 70

Longitude [°]





