550 % 5 9 M OB e R CfF &R a2 i) Vol.50 No.9
2025 4F 9 J Geomatics and Information Science of Wuhan University Sept. 2025

SIS VLHT, R Sk, A U B VK X 1981—2020 45 i 4 1l 4k ) I 25 A8 AL R AE 55 20 A7 (7] B DU 27 2 i (i B RL 2
W) ,2025,50(9):1914-1927.DO1:10.13203/j.whugis202206 30

Citation: JIANG Meng, ZHOU Chunxia, ZHANG Teng, et al.Spatial-Temporal Variation of Surface Radiation Budget over the
Arctic Sea Ice Region from 1981 to 2020[J]. Geomatics and Information Science of Wuhan University, 2025, 50(9): 1914-1927.
DOI:10.13203/j.whugis20220630

A 5 Uk X 1981—2020 4545 4 i #5119
b} 72 AR AL REAIE 55 50 BT

> 1,2 g 1,2 ¥ 1,2 - 1,2
T JA & & kKB PR e T
1 RWCKFH E RS A5 oL, a2, 430079
2 WM IR WO 5 N IR B S T S g L Wl B, 430079

O E. B EAEREE AGABHNACHHNBROATNRISL BESMEN T TS INRARAIERE TIL
HEREL, ATHEMNPHRATARFTSCEHESRAUER>NAEE ST 1981—2020 F b M vk K 3ok @44 4 (4
AR KR FRBRAFEAR)A RN RAE(HLEFRHNRE REZBHBAFEZBHRA)NEN FHRFAF
RIFZAHIE, 2R KW, 19812020 F LA E F ok R 3 & 45 40939164 84.16 W/m®, xfsb ke m B A & =
BRI A —16.78 W/m®, mat kA A AR . BT REEN  EhB RS AES S AR N RO Tk E
Yy 2, 1981—2020 42k 445 4 201 Roh LAY 10 T ik £k 2.22 W/m®, £ 2011—2020 5 2p 45 2 2 B) T B A
HO10 4 T Meik & 7T 345 8] 6.58 W/m?; 42 0k = 48 41 1% 26 & 1981—2020 4 & & 344 5 —67.91 W/m?, A —2.75 W/m?#5 10
FENERREETE, RN AL EIGE, M ALERBHBEENEA FHNLCILE RS, ZE
REAFXARHEEF N RAa T E R,

FEF A K R B A TSR A S 5841 ERAS; B S T b4 e

FESES . P237 XERFRIZAD : A 7 B 88 . 2024-09-10
DOI:10.13203/j.whugis20220630 XEHES1671-8860(2025)09-1914-14

Spatial-Temporal Variation of Surface Radiation Budget over
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Abstract: Objectives: The Arctic sea ice region is rapidly decline, and the surface net radiation and cloud
radiative forcing are of great importance to understand global climate and environment change. Methods: A
long—term dataset of 40 years (1981—2020) from the European centre for medium-range weather fore-
casting reanalysis v5 is adopted to investigate the seasonal, annual and decadal variations in surface net
shortwave radiation, surface net longwave radiation, surface net all-wave radiation, shortwave cloud radia-
tive forcing, longwave cloud radiation forcing, and all-wave cloud radiative forcing. Results: The results
show that the surface net all-wave radiation exhibited a warming effect in summer over the Arctic sea ice re-
gion from 1981 to 2020 and the average value was 84.16 W/m”. In contrast, the all-wave cloud radiative
forcing caused —16.78 W/m” of cooling in summer. Conclusions: Shortwave radiation contributed most to
the surface net radiation and cloud radiative forcing. The shortwave net radiation showed a significant in-

creasing trend from 1981 to 2020 with decadal change rate of 2.22 W/m?, while declined at a decadal
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change rate of —6.58 W/m” from 2011 to 2020. The summer average of shortwave cloud radiative forcing
was —67.91 W/m?*, and it decreased deeply at a decadal rate of change of —2.75 W/m”’, indicating that the

cooling effect of cloud on the surface was enhanced. The spatial distribution of summer trends showed that

the highest changing rate of surface radiation fluxes existed in the Arctic marginal sea area, especially in the

Barents—Kara Sea, where the surface net all-wave radiation and all-wave cloud radiation forcing changed

fastest in summer.

Key words: Arctic sea ice region; surface net radiation; cloud radiative forcing; ERAS; spatial-temporal
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