0254-6124/2023 /43(6)-1150-10 Chin. J. Space Sci. — EAFF R

CUI Yuxiang, HUSI Letu, LI Tongwen, JI Dabin, ZHANG Hao, SHI Jiancheng. Spatio-temporal Changes in Surface Net Radiation in the Qinghai-
Tibet Plateau from 2000 to 2021 (in Chinese). Chinese Journal of Space Science, 2023, 43(6): 1150-1159. DOI:10.11728/cjss2023.06.2023~
0080

2000— 2021 E%Eﬁﬁ%ﬁﬂtziﬁé
RIS 2T

vy 1 1 — 2
B R A 5 1A Z 8 X
1 N . 3
9 KA %k B OEERK
(P EREERE RFBAUHUITERE JLaT 100094)
2(PILEME R SEOREBE BRE 519080)
(P EEBME R E RS R LG JbsT 100190)

# ZE T CERES TP AEIRAEM 2000 45 3 H F 2022 4F 2 H SYN1 deg Level 3 4% 4154, %54 Theil-Sen
Median #4387 . Mann-Kendall #:55 A 2 EOF 43Hr8 05, 4307 T 22 4F W) 7 96 5 Jir b 3% 14 4 S 1) i 25 A5 4k
B, BRI, FEZSMIAMARRHE T, 70 R 3R i o A IR S AU AR RRAE MR S AR f b
BAGE—30E, (B IR AR SR i S A A i e & T SR s e s AR I, bR iR s
IMEE RS, AFFIE LR, FREE 2016 —2017 AR IS, FREZ) 5.52 Wem °, [Rl3 2 8 25 AR 14

2 18.75%
XA HEERE, HmIRsEsT, mhssas{k, EOF 43, Theil-Sen Median #%, Mann-Kendall #36

FESHES P4

Spatio-temporal Changes in Surface Net Radiation in
the Qinghai-Tibet Plateau from 2000 to 2021

CUI Yuxiaurlg1 HUSI Letu' LI Tongwen2
JI Dabin'  ZHANG Hao'  SHI Jiancheng’

1(Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094)
2(School of Geospatial Engineering and Science, Sun Yat-sen University, Zhuhai 519080)

3(National Space Science Center, Chinese Academy of Sciences, Beijing 100190)

* ER HARREIEEIE (42025504 ) 5 KGR LS A REERFRIE (2019 QZKK0206 ) FE[F]%E
2023-08-03 W # J5ike, 2023-11-01 IEEER
E-mail: cuiyuxiang23@mails.ucas.ac.cn

©The Author(s) 2023. This is an open access article under the CC-BY 4.0 License
(https://creativecommons.org/licenses/by/4.0/)


mailto:cuiyuxiang23@mails.ucas.ac.cn
https://doi.org/10.11728/cjss2023.06.2023-0080
https://doi.org/10.11728/cjss2023.06.2023-0080
https://doi.org/10.11728/cjss2023.06.2023-0080

EEH F: 20002021 F A HEH R E bR FFafHag i E KA

Abstract Based on the SYN1 deg-Level 3 radiation product from the CERES satellite spanning from
March 2000 to February 2022, The Theil-Sen Median trend analysis, Mann-Kendall test, and EOF anal-
ysis were combined to investigate the spatiotemporal patterns of surface net radiation on the Qinghai-
Tibet Plateau over the past 22 years. The study found that in terms of spatial distribution characteris-
tics, the surface net radiation in the Qinghai-Tibet Plateau exhibits a general pattern of higher values in
the southern region and lower values in the northern region. The variation trend of surface net radiation
shows a high degree of consistency, but the fluctuation amplitude of it in the southern region of the
Qinghai-Tibet Plateau is much higher than that in the northern region of the Qinghai-Tibet Plateau. Re-
garding to the temporal evolution, the surface net radiation displayed quasi-sinusoidal oscillations with a
noticeable annual periodicity. Notably, there was a sudden decrease of approximately 5.52 W-m ? in the

period from 2016 to 2017. Concurrently, there was an increase of about 18.75% in the cloud area frac-
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tion during the same period.
Key words
Theil-Sen Median trend, Mann-Kendall test
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Fig. 1  Elevation map of Qinghai-Tibet Plateau
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Table 1

Parameters of five ground stations in Qinghai-Tibet Plateau region,

including Lhasa, Xining, Naqu, Changdu and Yushu
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Fig. 2

Validation of CERES surface downward shortwave radiation data with ground-based station data

at sites in Lhasa (a), Xining (b), Naqu (c), Changdu (d) and Yushu (e)
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Table 2  Criteria for classifying changes in
surface net radiation
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Fig. 6

Seasonal trends (a), annual changes (b), and trends in cloud area fraction (c) for surface net

radiation in the Qinghai-Tibet Plateau region from 2000 to 2021
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Table 3

Characteristic values and variances contribution rate of the first five EOF modes for

the spatial-temporal pattern of surface net radiation in the Qinghai-Tibet Plateau region

REAE ) FHIEAR 77 TR /(%) R 2 TR/ (%) FHEAR DR 2E T IR FEEAR 22 1R
1 591207.56 75.55 75.55 539749.55 642665.58
2 59337.21 7.58 83.13 54172.57 64501.85
3 34403.61 4.40 87.53 31409.16 37398.06
4 14341.27 1.83 89.36 13093.02 15589.52
5 11292.01 1.44 90.80 10309.16 12274.85
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Fig. 7 Distribution of the first mode (a) and corresponding monthly time distribution (b) of surface net

radiation, distribution of the second mode (c) and corresponding monthly time distribution (d)

in the Qinghai-Tibet Plateau region from 2000 to 2021
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