Spatial and temporal variations of air temperature inversions over
different surface types on Ammassallk Island
(East Greenland)
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Background CHoH

Air temperature inversion, a situation in which atmospheric temperature
increases with height, is a common feature in the Arctic planetary boundary layer.
This stable layer has multiple consequences for the Arctic environment. While
vertical gradients of flora and fauna are impacted by them, they also have a direct
consequence on physical characteristics such as permafrost thaw depths and
snow cover. Therefore, a comprehensive knowledge about the spatial and
temporal variability of temperature inversion characteristics such as thickness,
L intensity, magnitude and frequency is crucial for the surface impact of Arctic
climate change.

Here, we investigate the spatial and temporal variations of temperature
inversions over different surface types on Ammassalik Island in East Greenland.
During a field campaign in summer 2019, high temporal resolution r‘ofiles of
atmospheric variables such as air temperature, humidity and pressure were
collected using UAVs. We acquired 147 profiles in a period of 13 days
(06/07/2019-18/07-2019) over different surface types (rock, gravel, snow, ice) and
with varying distance to the ocean (approx. 0-6 km) . We found a distinct air
temperature inversion present in all the profiles whereby height and thickness
differ considerably. Both ocean and ice surface act as near-surface cooling agents,
which favours the development of inversions. The ice-free area between ocean
and glacier tends to warm up strongly during Arctic summer and those different
drivers manifest in an intricate pattern of air temperature stratification along a

valley axis.
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Data collection [@cl

* Field campaign: 06.07.2019 — 18.07.2019

* 3 Drones
* Mavic Pro

* 3 Sensors
* iMet-XQ2
* Temperature

* Humidity (Sensor broke on the 13t of July)
e Altitude
* Pressure

* Coordinates

* Profile above different surfaces
e Until 500 m a.g.l.

Iltaneous ascends



37°57°0"W 37°56'0"W 37°55'0"W 37°54'0"W 37°53'0"W 37°52'0"W 37°51°0"W 37°50'0"W 37°49'0"W 37°48'0"W 37°47'0"W 37°46'0"W 37°45'0"W 37°44'0"W 37°43'0"W
T WS IALE/ /f > ju(,,{ T 5T 0 <. 5N
} ,J}‘ (V/( '-F..','ni,f "t‘! AWS CCMORE ) @ﬁ:’f{é
ffrady Sl ] ] " : A\ ‘ \ x
'_ : v N A'ili-{i @y 748mas.l \ . e
1 {4 - 4 ll&/-
£

e

{

15 XA U

ssarsond AWS Sermilik § AWSA.196 AN X O Sermilik Station
7ma.s.l. 196 m a.s.l. S 3
' - AWS
AWS CC-More
Drone
Contour lines

Path

ped SHER SLF R A LMD 4 ; 14

assalik Island in East Gre
ation poi



Data collection
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Additional data

Radiosonde data have been widely used to study temperature
inversions in the Arctic (KAHL 1990; MERNILD 200 9; ON e
al. 2018; YU et al. 20 Y o
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Temperature profile: 20190709 11040 [UTC-2h] Exam p|e of an
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Temperature profile: 20190713 20370 [UTC-2h]
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Radiosonde vs. Drone
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Temperature inversions were detected in all 22 drone
observations collected at the same time as the radiosonde
observation is taking place (0000 and 1200 UTC) and in 21 of
the radiosonde observations. There are more El in the drone
data compared to the radiosonde data. It is exactly the
opposite when we look at the SBIs, which are less frequent in
the drone data (fig. 1.a).

One reason for the high SBI frequency found in the
radiosonde observation could be the low startin
temperatures of the radiosonde (examples in figure 1.
green rectangle). Therefore, SBIs were detected in 21 of 22
radiosonde observations. We compared the first point of
measurement of the radiosonde (2 m a.g.l,, $reen rectangle
1 figure 1.b) with the temperature data from the AWS
asii hich is just a few meters away (same time 1200
U 1.c). We observed a systematic deviation between
both rements. Apart from the 17th July, all radiosonde
observatio ere lower than the AWS by 2-5 °C. There is.
more si een the AWS in Sermilik and the AWS in
'(I;agsiilf een the onde and the AWS Tasiilaq
ig. 1.
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Radiosonde vs. Drone
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Figure 5.a shows the inversion characteristics (top, base, 5.a - 'S 18 :8 :
thickness, magnitude), wind direction (the arrow at the oo RS- 'S '] % Wind speed [m/s]
symbol for the wind speed) and wind speed (at the time 18 4 a3 03 0
when the profile was taken). Furthermore, we can see in the : ! ! : : . 01-1
lower area the smoothed (gaussian) and linear interpolated 800 i i i AR * 1122
iles for ai fig. 5.b) and potential B R A ® 213
profiles for air temperature (fig. 5.b) and potentia _ : | | b ®
temperature (fig. 5.c). The time in the plots indicates when = ! : : : : 31-4
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During the warm front period, the wind is peaking
up regularly in the Ilate afternoon at higher
elevations (AWS CCMORE and GEUS) (fig. 4.c)
reaching its peak on the 14 at around midnight
with wind speed of more than 10 m/s. While the
wind speed is quite high in higher elevation it is
relatively weak at Iower eIevatlons (AWS Sermili
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