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Abstract

This article is based on annual precipitation data from 7 meteorological stations in the Shigatse
region for 45 years from 1979 to 2023. Linear tendency estimation and cumulative anomaly me-
thods, empirical orthogonal function method, and wavelet analysis are used to analyze the spati-
otemporal variation characteristics of precipitation in the Shigatse region. The results show that
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the spatial variation characteristics of precipitation in each region of the Shigatse region are charac-
terized by more in the southeast and less in the east and west, and the distribution of precipitation is
significantly correlated with terrain. Precipitation is mainly concentrated in the southeastern region
of Shigatse, and terrain factors have a modulating effect on precipitation. The precipitation exhibits
fluctuating characteristics, with an interdecadal variation of annual precipitation bounded by the
year 2000, and the increasing trend is not obvious. There are two significant periods of annual
precipitation in Shigatse, which are 2~3 years and 5 years, respectively. The wavelet variance is
roughly consistent with the fluctuation period of the first principal component.
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T H B R ARSI R, T KA T b, TSR soRHR EEA —, X HARREEK AL E
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I B ARACRFEREAT 20 M, DA A AZ 3t B /K T LA B 5 NSk BRI TS 2% .
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Figure 1. Research site and terrain distribution
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Figure 2. Spatial distribution of annual average precipitation in
Shigatse in recent 45 years

B 2. i 45 5 BN F1REk = (8] 5370

31°N J‘ 31°N
30°N g Dhveen 30°N [ .
-~ o 1
29°N ¥ . A 29°N 4
. ¢
28°N i SN et 28°N
(‘V(
82°E 83°E 84°E 85°E 86°F 87°E 88°E 89°E 90°F 82°E 83°E 84°E 85°E 86°F 87°E 88°E 89°E 90°E
(a) model (79.19%) (b) mode2 (19.88%)
0 10 20 30 40 50 60 70 80 90 100

Figure 3. EOF (a) first mode, (b) second mode of annual precipitation in Shigatse in recent 45 years
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Figure 4. The first mode time series of annual precipitation in Shi-
gatse in recent 45 years
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Figure 5. Variation trend of annual precipitation in Shigatse in recent 45 years
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Figure 6. Wavelet coefficient (a) and wavelet variance (b) of annual precipitation in Shigatse in recent 45 years

B 6. i 45 £ ARENIFFEKENRFER (), NRFE((D)

2) EOF Si—Mias Rt 1 H W& NI AR /K S i) 25 () A a3, BB /K 32 B4 R 7E H g U ZR B s X,
TER Z X B RBIER . FEK RIS HRFE, P MRS 5 4, H W K& 28 2000
RN FRVFEABR A

3) W U X A K B R AR 1 mm B IS, B A, H X 1979~2023
AR E BB M2 ER.

4) HWE N K EAAE AN B W, 56— RIRZ) 8 2 22 3 48, Semyi FEli & 1980 4F 42 2020
B, BTAFAK R RZ) N 5 4, EEI IR R] B 2005 4EDART, BA BERIEN. N ESE
— R B B A AR B — L

SE 3k
[1] Schiemann, R., Luthi, D. and Schar, C. (2009) Seasonality and Interannual Variability of the Westerly Jet in the Tibe-
tan Plateau Region. Journal of Climate, 22, 2940-2957. https://doi.org/10.1175/2008JCL12625.1

[2] Xu, Z.X., Gong, T.L. and Li, J.Y. (2008) Decadal Trend of Climate in the Tibetan Plateau-Regional Temperature and
Precipitation. Hydrological Processes, 22, 3056-3065. https://doi.org/10.1002/hyp.6892

[3] Liu, X.D. and Yin, Z.-Y. (2011) Spatial and Temporal Variation of Summer Precipitation over the Eastern Tibetan
Plateau and the North Atlantic Oscillation. Journal of Climate, 14, 2896-2909.
https://doi.org/10.1175/1520-0442(2001)014<2896:SATV0S>2.0.CO;2

[4] Cuo, L., Zhang, Y.X., Wang, Q.C., et al. (2013) Climate Change on the Northern Tibetan Plateau during 1957-2009:
Spatial Patterns and Possible Mechanisms. Journal of Climate, 26, 85-109. https://doi.org/10.1175/JCLI-D-11-00738.1

[5] Gao, Y.H., Cuo, L. and Zhang, Y.X. (2014) Changes in Moisture Flux over the Tibetan Plateau during 1979-2011 and
Possible Mechanisms. Journal of Climate, 27, 1876-1893. https://doi.org/10.1175/JCL1-D-13-00321.1

[6] Yang, K., Wu, H., Qin, J., et al. (2014) Recent Climate changes over the Tibetan Plateau and Their Impacts on Energy
and Water Cycle: A Review. Global and Planetary Change, 112, 79-91.
https://doi.org/10.1016/j.gloplacha.2013.12.001

(71 R, B, % G5 42 5 Pk e R A E R T i E S MR AR M [I]. =R AR, 2001, 20(1):
71-75.

[8] wZE, frts, EFFEI. VU X 40 2SRRGB S BT[] thih2Ed, 2014, 32(3): 380-384.
[01 Fig, wmrer, £X3h, %, HWENGE 53 4 FE B WRHE 2 HT ] K% FHE, 2011, 39(2): 165-171.
[10] BéR#E, RUAT. HWEMIT EE RS R K E A BB EEEL]. KA AER, 2019(9): 120.

DOI: 10.12677/ccrl.2024.133061 564 SR AR


https://doi.org/10.12677/ccrl.2024.133061
https://doi.org/10.1175/2008JCLI2625.1
https://doi.org/10.1002/hyp.6892
https://doi.org/10.1175/1520-0442(2001)014%3C2896:SATVOS%3E2.0.CO;2
https://doi.org/10.1175/JCLI-D-11-00738.1
https://doi.org/10.1175/JCLI-D-13-00321.1
https://doi.org/10.1016/j.gloplacha.2013.12.001

	日喀则地区近45年降水时空特征分析
	摘  要
	关键词
	Analysis of Spatial and Temporal Characteristics of Precipitation in Shigatse Area in Recent 45 Years
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 数据来源
	2.2. 研究方法

	3. 研究结果分析
	3.1. 年降水量的空间分布特征
	3.2. 年降水量的EOF分解时空特征
	3.3. 年降水量的年际变化
	3.4. 年降水量的周期变化

	4. 结论
	参考文献

