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24 March 2015: The highest temperature on the Antarctic continent

Highest Temperature on the Continent:
17.5°C, Esperanza Research Base, 24

March 2015 (March LTM: 0.5°C)

Skansi, M. d. L. M., et al. (2017), Evaluating highest-temperature extremes in the Antarctic, Eos,

98, https://doi.org/10.1029/2017EO068325.
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The event occurred just at the onset of the strong 2015-2016 El Nifio event (between
18-27 March 2015), at the same time that the west coast of South America (northern,
central, and southern Chile) was experiencing a series of extreme

hydrometeorological events

Extreme temperature events in Chile

The March 2015 Atacama Flood
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Data and methodology

Meteorological stations

1: Base Carlini (62.23°S, 58.63°W, 4m)

2: Base Arturo Prat (62.5°S, 59.68°W, 5m)

3: Base Esperanza (63.4°S, 56.98°W, 13m)

o 4: Base Marambio (64.23°S, 56.72°W, 198m)

60°S} 5 paimer Station (64.77°S, 64.08°W, 8m)

6: Base San Martin (68.12°S, 67.13°W, 4m)

7: Rothera Station (Radiosonde) (67.57°S, 68.12°W)

** Larsen C Ice Shelf

100 150 200 km

65°W

Satellite imagery

« MODIS Antarctic Ice Shelf
Image Archive

* Antarctic composite infrared
and water vapor imagery
data

Reanalysis

ERA-Interim (daily MSLP,
geopotential heights, wind vectors,
specific humidity)
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Observation of the event: Local conditions
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Observation of the event: Local conditions

MODIS Antarctic Ice Shelf Image Archive

* There is evidence of sea ice disintegration
and dark patches on the fast ice and
glacier surface (melt ponds) on land-fast
ice in the Larsen A and Larsen B
embayments, consistent with the impact
of foehn winds on the surface cryosphere

* The satellite images clearly illustrate that
a single, short-lived but extreme foehn
warming can have a significant impact on
the surface cryosphere by largely
amplifying the warming signal produced
by the large-scale warm advection.

2015 Mar 25, Time (UTC): 13:20
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Observation of the event: Local conditions

a) 2015-03-24 1200Z

Antarctic composite infrared imagery data

~ 350 km in length, with a width of 20-60 km

* A cloud-free zone or "foehn-gap" oriented north-south,
just on the leeward side of northern AP

By 2015-03-24 12002

* Downstream clouds are brighter and colder than clouds
upstream from the gap

The foehn gap is also evident in the water vapor image
which also confirms that water vapor is being transported
from the mid-latitudes

Water vapor imagery
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Observation of the event: Synoptic conditions and AR
event

* A deep low-pressure center over the Amundsen-
Bellingshausen Sea and a blocking ridge over the
southeast Pacific which provided favorable conditions
for the development of an atmospheric river with a
northwest-southeast orientation, directing warm and
moist air towards the AP
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IVT and IWV values confirm and satisfy the AR conditions
during 23-24 March.
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. Synoptic conditions in upstream of AP
H500  ° '
N M  In the context of 35 years of reanalysis data, the
R e record temperature event on the windward side
2 A el of the AP is characterized by similarly extreme
ugso ¢ ;) circulation features (up to ~ 24 m/s wind speeds
e S at 850 hPa and 5500 m geopotential heights at 500
N : hPa) and thermodynamic conditions (~ 12°C air
I temperature anomalies and more than 30 kg m-1
i . s-1 vapor transport at 850 hPa) during late
T850 ¢ , EE summer-early fall (January-February-March)
! period.
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Numerical simulations

Reanalysis
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* To disentangle the role of the large-scale warm air advection versus the local topographically-
induced warming

* No-topo experiment was run to gauge the foehn wind contribution to the warming
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* A reasonable agreement on large-scale
forcing and the model realistically
reproduces the main synoptic fields and
extreme dynamical and thermodynamical
conditions before and during the event
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the steep temperature increase
persist even with a relatively
higher spatial resolution (6- and
2-km) in the numerical
experiment carried out with the
WRF model.
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RegCM4 10-km Simulation results: foehn characteristics
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RegCM4 10-km Control-versus-No topo simulations

SAT Time-longitude cross sections at 66°S
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Control-versus-No topo simulations: Precipitation and
temperature differences
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" The CTR- NOTOPO illustrates that almost all of the

precipitation occurs due to the orographic
enhancement (e.g., >95% on the windward side of
the AP)

- CTR-NOTOPO shows the existence of local

topographically-induced warming along the eastern
coast of the AP

- A ratio of ASAT (CTR-NOTOPO) to ERAINT SAT

anomalies on 24 March indicates that more than 90%
of the warming can be attributed to the foehn effect
on the leeward side of central AP, whereas ~ 60% of
the warming can be attributed to the foehn effect
over the northern tip of eastern AP (very close to the
Esperanza)
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Outlook: Large scale context

(a) 16-18 March 2015
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(b) 19-21 March 2015
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an stationary Rossby wave.
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(a) 22 March 2015 15:00 UTC

Rossby Wave breaking

(b) 23 March 2015 15:00 UTC
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Conclusions

» Results presented here suggest a link between local-
scale forcing (i.e., foehn effect warming) and large-scale
forcing (i.e., AR) in explaining the record-setting
temperature occurred on 24 March 2015 at the
Esperanza research base

» Akey finding in our results is that the water vapor
reaching the windward side of the AP due to the AR was
instrumental to the orographic precipitation
enhancement and latent heat release on the windward
side

L . » * We attribute ~ 60% of the warming at Esperanza station

Vg Ry " N directly to the foehn effect, the rest to the advection of

T . . warm air from mid-latitudes

,«:/;f; & * Propagation of a Rossby wave pulse driven by tropical

AAIA A =
N2 A AA > waraNaaa
TR 5 & B B B I -‘Q\\\\\

A A A AP convection (largest MJO on record) is identified as the
R cooogdden fon _ et origin of the circulation that produces the extreme AR
e v etk A d DD R g e y % event
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