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DATA: MODIS LST

We used satellite thermal emission temperature MODIS data from NASA’s Aqua and Te

2ot satellites to measure the winter snow surface temperature

288 December, January, February (90 days); 2003-2024 (22 winter season:
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MODIS vers 061, Bands 31 and 32, centered on 11 and 12

25261 Land Surface Temperature swath products MYD11
Remapped to the MODIS Mosaic of Greenland
24484 Extracted monthly and seasonal lowe:
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Lowest surface ‘skin’ and air temperatures
The map colors indicate lowest

MODIS LST temperature at each S
grid cell for Dec-Jan-Feb 2003- Lowest surface ‘skin' temperature, 2003-2024
2024 -76.4C £ 1C; 13Jan 2007 (-105.5F)
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There are 6 sites (~10 to 20 km?)
that reach -76+1C

The minimum temperature for
winters 2003 to 2024. The actual

Thermal emission temperatures
are lower than air temperature by
3t06C 3
Lowest AWS 2m air temp Klinck AWS
The lowest temperatures always -69.6C; 22 Dec 1991 (-93F)
occur under clear skies whenthe | . __[Weidner et al. 2020 QURMS]
2

elevation is >2000 m. | & T Ao the site of the lowest MODIS Terra
¥ '% temperature in 2020 -74.1C (-101.4F)

The lowest temperatures are 2 ol

closely tied to local topography. 3

minimum values was 196.8 K.
Substantially lower than any
station data.

Cold events (-70C and below)
requency of Occurence -70°C
u Dec - Jan - Feb 2003 - 2023 (20 yrs)
20 =240 —>60 —>80 | 208
The map contours show the number of occurrences
of surface ‘skin’ temperatures of -70C and below.
for Dec-Jan-Feb 2003-2024 in the MODIS archive

Distribution of the cold events —
a broad area to the west of summit, distinctly
Ak L bounded to the east by the ice divide;

connectio 1PDCLV Ci and a cluster of topographically low sites to
oy d = north of Summit on either side of the divide

The greatest number is 115 times in the 21-year
period —this occurs in a ~8 m topographic low north
of Summit Station

+ Check Modis data
: »_ag\ainst station data.
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Conceptua.l model of processes for the valley sites
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