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Abstract: Objectives: The Greenland ice sheet is one of the main contributors to the global sea level rise,
and the mass loss caused by its surface melting and meltwater runoffl accounts for about 60% of the total
mass loss of the ice sheet, so it is of great significance to study the surface melting of the Greenland ice
sheet. Methods: Based on the 37 GHz vertical polarization passive microwave data of special sensor micro-
wave imager sounder, the advanced diurnal amplitude variations (ADAV) method is proposed to detect the
surface melting of the Greenland ice sheet. Results: Compared with the air temperature data of automatic
weather stations, the average accuracy of the detection results of the ADAV method using dynamic threshold
is better than that of the traditional diurnal amplitude variations method using a fixed threshold, and the pas-
sive microwave data time has no obvious influence on the detection accuracy. Conclusions: The freeze-
thaw analysis of the Greenland ice sheet based on this method found that in 2019, the area with the most
melting days on the ice sheet melted up to 165 d. The melting area reached the maximum on July 31st, ac-

counting for 67% of the total ice sheet area. Three melting peaks arose in summer, and there were several

HEEWB :HE A AR 3 4 (42171133,41941010) 5 B K S0 & 1T (2021 YFC2803303) 51t H 2k Bl 2= 54 (2019CFA057) o
E—VEE MW, B, SR R 5T . xiaoqy@whu.edu.cn
BRAESE AEE M+, 28z, zhoucx@whu.edu.cn



1932 BOBR 2 4 (fF B A D

2024 10 H

winter melting events on the south coast. The ADAV method and its application to high spatial resolution

passive microwave data have promoted the development of refining ice sheet {reezing and thawing observa-

tions.
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Fig.1 Overview of the Greenland Ice Sheet
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Result of This Study
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Fig. 2 Brightness Temperature and DAV at UPE _L and
CEN Stations in 2019
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UPE_L 364 73.4 62.1
UPE_U 364 90.4 79.7
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Fig. 6 Comparisons of Melt Signals Detected by ADAV
and TDAYV at the Automatic Weather Station NUK L
in 2019

251 KAR W 8, e KME S5 f/MEA 22 6.11 K,

32 BEZKEREDHURSHESF

K& B =% vk 35 I R AV 4R b Xl b R U %
W& 5Ca) {7, 4 rE A0V R U R LB W, AR L
AP R T4 R A R B B> T
o Bl ) P Rl Rk K B e D
R B SR BN AT TR D SR BE T AR T
AR . ADAV i8I0 2019 48 4% B 22 VK 35
il A R R ) 23 (] 43 A7 B AR E 5 Picard 77 i 38 —
O AR R AN L AEAE— 2 R . 201948 4%
B2 22 K 35 89.4 %0 1 M IX B & AE i R Al AL . 7E
X4 I L il ik K 0D F 10 d Y b 43.8%0 5
[10,30) d ®y &5 kb 19.2%; [30, 50) d i &5
14.9%;[50,70) d By /5 b 10.4%65 (70, 100) d J&
KT a5 T 100 d By 43 5 7.3% f4.4% . Mt
AT UL B =2 K e & AR Rl Ak Y 9 R AR B AE X
S X 4 B, 28 05 10 d DL PN 2 Ak 1 Xy 32 R
Ao AT AR 43 H Xl Ak KA 3 100 d, v
il i R #2315 165 d.

F4 2011—2020 F ADAV FERMEREHRUNEHEE

Tab.4 Average Accuracy of ADAV Method for Detecting Surface Melting from 2011 to 2020

EDY SriE vl SR /A PR IE R B /d Rosin {8 [l /K Ramage [ {f /K PSP E/ 00
2011 9 350 7.21~9.78 251.53 89.9
2012 11 358 7.78~11.38 247.85 90.5
2013 12 353 7.85~13.88 253.96 87.8
2014 11 358 9.82~12.10 252.10 90.2
2015 12 350 9.69~14.50 251.51 91.0
2016 12 355 9.62~12.65 250.99 89.3
2017 13 361 8.67~12.06 250.20 90.3
2018 14 356 9.79~12.96 251.53 91.2
2019 15 354 10.36~12.17 251.22 89.9
2020 15 354 10.05~13.05 250.48 90.7
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Sheet in 2019
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