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a Figure 1 | Interaction of I > S~ o =3
4 ) A maritime air masses with the Southern Alps \ _ - - =~ S
and their effect on mountain glaciers (red). S~ ==
1. Motivation

The regional climate of New Zealand’s South Island is shaped by the interaction of the Southern Hemisphere westerlies with the complex orography of the Southern Alps (Fig. 1). Due to the
geographical setting of New Zealand in the south-west Pacific, the characteristics of the transported air masses and the regional circulation itself are strongly influenced by the surrounding
oceans. Therefore, variations in sea surface temperature (SST) are reflected on a variety of spatial and temporal scales and are statistically detectable through to temperature
anomalies and glacier mass balance changes in the high mountains of the Southern Alps. The relationship between SST and high-mountain climate has not yet been investigated
from a process perspective, leaving the underlying physical mechanisms that transmit large-scale SST signals to local climate anomalies and glacier mass changes unknown. We
have generated a new, high-resolution atmospheric data set to investigate the processes in question.
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ATMOSPHERIC MODELING ,
> <  Monthly mean surface climate in d02  Monthly and daily mean surface climate
. Model: Weather Research and Forecasting (WRF) model using meteorological measurements from at Brewster Glacier (44.08 °S, 169. 43 °E)
 Forcing data: ERAS reanalysis (31 km) a weather station network operated by using measurements (2010-2020) from an
e Modeling period: 2005-2020 NIWA and MetService New Zealand. automatic weather station beneath the
* Domain setup: Fig. 2 30°S ® Only stations with an absolute height difference glacier (1650 m).
. Horizontal grid spacing: of < 100 m between real station altitude and WRF ]
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3. Results ‘

 Monthly and daily mean surface

The model represents variability in both near-surface meteorological conditions (Figs. 3 and 4) and atmospheric water content , ,
climate at Brewster Glacier

(Fig. 5) generally well, although there are both seasonal and spatial biases. High-mountain climate is well captured where the
model output can be compared against observations. Despite of the simulation’s high spatial resolution, real e P

f'_ B MBE:-1.33°C [
. . . . . . . +{ @) == 0bS = mod . i
topography and model topography differ considerably in altitude in many locations so that several stations located s °7 | e
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in complex terrain could not be reasonably compared against modeled values. The local climate at Brewster 2
o 3
Glacier (where landuse and topographic conditions have been optimized) is remarkably well represented on both £
seasonal and daily timescales (Fig. 6). Very local features like glacier winds, however, are not captured (not shown). T L]
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