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Abstract: Based on MODIS and AIRS remote sensing data from January 2001 to December 2021, the
temporal and spatial modal characteristics and variation trend of cloud top pressure (CTP) over East Asia in
recent 21 years were studied using empirical orthogonal function (EOF), MK trend analysis and least

square method. The results show that the CTP in east Asia shows a gradually decreasing trend from

HEEWHE: R ARG E S H (KI2019A0103), H K E S0 HRITE (2017YFD0700501), F %% 4R 54 (61772033)
TEZRMN: N 5K (1997-), LA, BN HFREHE /3 HT. E-mail: sunle0605@163.com

SIME A FABE(1971-), WL, B, WL ARSI, EEEAFER AR H] GG 7L . E-mail: hyr628@163.com

ks A E: 2022-03-22; &2 HER:  2022-05-08

*B{E1EE . E-mail: chitang@mail.ustc.edu.cn



570 PNESRESTEO NS A A S 18 %

northeast to southwest, and large differences in seasonal changes with a tick font shape, manifested as the
highest pressure value in winter and the lowest in summer. Affected by geographical position and latitudes,
the high value areas of CTP are distributed in northeast region throughout the four seasons in one year,
while the low value area is always located in the Qinghai-Tibet plateau area. Guangxi and Guangdong in
China, Myanmar, India and other places belong to the tropical monsoon region, they are affected by cold
and dry air in winter and easy to form CTP high value area. The East Asian region is mainly dominated by
medium cloud distribution. Specifically, the low cloud areas are mainly concentrated in Northeast China,
Beijing-Tianjin-Hebei, the Korean Peninsula, and mid latitude marine areas. The meduim cloud areas are
mainly distributed in the Central Plains region, southern regions (Guangxi, Guangdong, and various
provinces in the middle and lower reaches of the Yangtze River), as well as some regions of Xinjiang in
China. And high clouds mainly appear in the Qinghai-Tibet Plateau and Taklamakan Desert of China. The
trend analysis shows that CTP in Xinjiang of China, Indian Peninsula, Myanmar, Mongolia and Lake
Baikal significantly increases from 2001 to 2021, while that in Qinghai-Tibet Plateau, southern coastal
areas and eastern sea of China shows a significant downward trend. Generally, CTP is significantly
correlated with surface temperature, humidity, water vapor and cloud cover in some regions of East Asia.

Therefore, the change of CTP can reflect regional weather changes to a certain extent.
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Fig. 1  Comparison and correlation analysis between MODIS and AIRS satellite data. (a) Time series diagram;

(b) correlation analysis chart
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Fig.2  CTP spatial distribution map of day and night (a), day (b), night (c) and altitude spatial distribution map (d) in
East Asia from 2001 to 2021
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Table 1 Linear fitting and MK trend test for different time periods in East Asia from 2001 to 2021

Time quantum Rate of change/(hPa-a™) p VA Standard deviation
Day-night -0.008 0.973 -0.393 6.18
Day 0.172 0.490 0.091 6.51

Night -0.021 0.931 -0.393 6.34
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Table 2 Variance contribution rate of the first six modes in EOF analysis of CTP over East Asia

Mode Variance contribution rate/% Cumulative variance contribution rate/%
EOF1 44.33 44.33
EOF2 13.75 58.08
EOF3 7.37 65.45
EOF4 5.20 70.65
EOF5 3.75 74.40
EOF6 3.36 71.76

A, BTSN A EOF1.EOF2. EOF3 . EOF4. EOF5 L J EOF6 it N [f) 77 22 5T Wik 2K 43 il N 44.33%13.75%
7.37%.5.2%3.75% M 3.36%, Zit 7 Z TR N T77.76%, Frh EOF1 & tLE ok, R 32 B4 Mgt 9t 45—t
A oA . B9 N EOFL 2% () 4 A B RIS 1) R . 9 () T LALE H, Sl X = B e o E AR
HH I BT B B B S A H AR SR X, I X 2 LR e R H R BR TG A X, B A
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