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Fig. 12 Annual and seasonal precipitation anomaly

variations of Yubei district
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Tab.1 The relative errors between IDW and measured monthly precipitation

il ) £ 25 R T i 2 1 H 2 A 3H 4A 5H 6H 7H 8AH 9 H 10H 1A 12H4
S A REKE /mm 20.3  24.1  47.1 101.7 155.8 198.8 182.0 137.1 112.1 99.2 50.3 27.0

WAt < e IDW 3 AR KR/mm 22.0  26.1 43.6 111.6 167.5 223.3 197.6 151.4 107.0 94.0 45.8 25.4
WE/% 8.45 8.45 —7.51 9.69 7.54 12.32 8.57 10.45 —4.55 —5.24 —8.97 —5.93

S A KR /mm 19.7  23.2  51.1 101.7 155.8 198.0 174.4 153.2 157.2 102.5 46.1 27.0
=3Ik Sl A KR /mm 18.8  25.0  46.6 109.9 170.9 216.3 190.0 135.5 137.1 97.3  43.5 29.4

WE/Y% —4.47 7.86 —8.75 8.08 9.69 9.22 8.97 —11.56—12.79 —5.04 —5.64 8.73
PR/ % 6.46 8.15 8.13 8.89 8.62 10.77 8.77 11.00 8.67 5.14 7.30  7.33

3.4.2 FFHBARETGZ AL FH ArcGIS IDW JBAT A H] 19792019 4 iy b X 9 45 SF Y R K & 25 (8] 0 A
B 18) s N a] LU H i b AR S B R K B e 25 8] B S PG R 1) A b AR pg b st 1 R 4 . A 38 B K = e K
27 T AL KB L AR 00 A R B RV B 4, 38 1 164 mms 33X 42 R X SR 0 T KU L 2 B 2 AR R 2 AL 5
M) 458 K 5 R A 7k PO 57 T ¥ b XA 8 5 30 3 9 /K P DX B, 4R S B K B 29 1 133 mm, X ] BE 5 Y b 48 2K %
i 7 358 RHG Jom DAT T Ry b VB L B TR A A AR A A — S R A DG 5 AR R K B /N I XS T L XY R
T RIS 156 2 5 %% 4R 109 18 R R RAT MR A 3, JFG o I B AT R 592 X7 1 4 820 L VG R 3 0 T KU G
TR S b DXl T3 O RN T & S5 R A 52 W, B K B A7 76— 58 B I 25 00 A 25 5 4 L (EL X3 PN 4
FA 7K B A 25 A K (1 085, 3~1 164. 09 mm) , [ K% K e il .

3.4.3 BN FHABASTHEMALE WALIX 19792019 4E K& Z= 5 (P B [ K &8 25 6] 40 A a1 19 frR . H &7
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Resources, Environment and Ecology in Three Gorges Area

Spatiotemporal Evolution of Precipitation in Mountainous Cities:
A Case Study of Yubei District, Chongqing

ZHANG Qin, ZHANG Shouping, YANG Qingwei
(Key Laboratory of Hydraulic and Waterway Engineering of the Ministry of Education,

National Engineering Research Center for Inland Waterway Regulation, Chongging Jiaotong University, Chongqing 400074, China)
Abstract: [Purposes | Taking Yubei district of Chongqing as an example to explore the spatial-temporal evolution of precipitation in
the newly developed mountainous areas. [ Methods]The temporal and spatial variation characteristics of precipitation were studied in
Yubei, Chongqing from 1979 to 2019 by using linear regression method, inverse distance weighting method, wavelet analysis
method and geostatistical interpolation method. [ Findings]The annual precipitation of Yubei district was increased by 3. 52 mm/a,
and the precipitation changed gently from 1979 to 1996, troughs and peaks appeared alternately from 1996 to 2014, then showed an
upward trend after 2014. The precipitation increased in spring and autumn, decreased slowly in summer, and changed little in
winter, it showed an increasing trend in wet season and dry season, and the increasing trend in wet season was greater than that in
dry season. The total days of annual precipitation and precipitation in wet season fluctuated little, but the days of heavy rain and
storm increased. The precipitation went through 3 periods of wet-dry transition on the 22-year characteristic time scale. and which
were 4. 5 periods of wet-dry transition on the 13-years characteristic time scale. The spatial distribution of precipitation showed an
increasing trend from southwest to northeast and southeast, which was similar to spring and winter, the central area with high value
decreased to all sides in summer. The annual precipitation was mainly moderate rain, the spatial distribution of moderate rain days
was similar to that of annual precipitation, but the spatial distribution of heavy rainfall days was similar to that of summer
precipitation. [ Conclusions]The annual precipitation of Yubei district showed a significant upward trend, and the influence of wet
season on precipitation was significantly greater than that of dry season. The urban water-logging caused by precipitation might
increase. The maximum annual rainfall and moderate rainfall days appeared in the southeast, while the maximum number of heavy
rain and storm days appeared in the middle of the district.

Keywords: precipitation; mutation detection; wavelet analysis; temporal and spatial distribution; Yubei district; Chongqing
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