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Fig.1 Distribution map of meteorological stations in the Yellow River Basin of Qinghai Province
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Table 1 Statistical results of monthly annual precipitation in the Yellow River Basin of Qinghai Province

Hy Rk Gt/ mm
Month Sum precipitation

1 212.55

2 268.82

3 620.69

4 1 305.46

S 3 285.99

6 5 060.54

7 5911.42

8 5 368.58

9 4 292.67

10 1 665.00

11 251.52

12 118.44

KK e KA/ mm K 7K f5e/IME/mm
Max precipitation Min precipitation
10.71 0.22
9.93 0.55
19.67 1.68
44.72 9.00
88.28 32.14
123.31 44.10
149.20 51.30
152.31 43.47
123.68 32.19
59.49 9.58
14.80 0.36

5.11 0.06
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Fig.2 Time-varying characteristics of precipitation in the Yellow River Basin of Qinghai Province
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Fig.3 The process of annual precipitation change and 5-year moving average in the Yellow River Basin of Qinghai Province
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Table 2 M-K statistic Z of annual and
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seasonal precipitation in the the Yellow

River Basin of Qinghai Province

8] ZfH ek P1a

Time Z-value Varation trend ~ P-value
44F. Whole year 2.56 7t 0.01
%2 Spring 3.93 Tt 0.02
HZ% Summer 1.10 iz 0.27
FZE Autumn 1.45 7t 0.15
£-Z% Winter 2.81 BTt 0.01
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Table 3 Inspection results of Pettitt abrupt
change of annual and seasonal mean

precipitation in the Yellow River Basin of Qinghai Province

it — Ry

fif [ - : PH
Statistic Primary
Time ) P-value
umax mutation year

424FE Whole year 428 2004 0.02
#7Z Spring 500 1981 0.01
H 7 Summer 276 2002 0.33
FkZ= Autumn 248 1998 0.47
27 Winter 528 1988 0.01
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Fig.5 Isoline for the real components of wavelet transform

coefficient chart for the annual mean precipitation anomaly

in the Yellow River Basin of Qinghai Province
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Fig.6 Wavelet variance chart for the annual mean precipitation

anomaly in the Yellow River Basin of Qinghai Province
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Table 4 Precipitation prediction results of the

Yellow River Basin in Qinghai Province in 2019—2023

under 95% confidence interval

A e 95 %% E A 9594 EiAH
Year Predicted value TBR® FRE®
2019 445.05 350.88 539.22
2020 499.27 404.63 593.90
2021 477.85 383.41 572.49
2022 513.22 418.41 608.03
2023 479.63 379.11 580.15

DLower 95% confidence interval; @ Upper 95% confidence interval
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Fig.7 ACF(a) and PACF(b) maps of the first difference series of annual

precipitation in the Yellow River Basin of Qinghai Province
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Analysis of Precipitation Change Characteristics and Precipitation
Forecast in the Yellow River Basin of Qinghai Province from 1956 to 2018

Leng Xue', Pang Liang', Jiang Xintong®, Dong Sheng'
(1. College of Engineering, Ocean University of China, Qingdao 266100, China; 2. China Water Resources Pearl River
Planning Survey and Design Co.,Ltd., Guangzhou 510610, China)

Abstract:  Based on the monthly precipitation data of 31 weather stations from 1956 to 2018, this study uses
Mann-Kendall test, Pettitt test, wavelet analysis, ARIMA model to analyze the trend, sudden change,
and periodic precipitation characteristics of the Yellow River Basin in Qinghai Province from 1956 to
2018 and verifies the rationality of precipitation trend forecast from 2019 to 2023. The result shows: (1)
Precipitation in the Yellow River Basin of Qinghai Province has the characteristics of high concentration,
uneven distribution during the year, and obvious wet and dry seasons. The monthly average precipitation
in different years is concentrated on April to October, and the average monthly precipitation will in-
crease in the future.(2) From 1956 to 2018, the annual precipitation show a significant growth trend,
with a growth rate of (9. 07 mm/10 a), spring and winter precipitation increase significantly, summer
and autumn precipitation show no significant growth trend;2004 is a major precipitation turning year in
the basin. (3) The annual precipitation time series has periodic changes of 23~32 a, 15~20 a, 9~13 a
and 4~6 a. As a result, the four main periods of precipitation correspond to the time scales of 30, 15,
11 and 6 a.(4) ARIMA(2,1,4) model can better fit the precipitation series from 1956 to 2018, and rea-
sonably predict precipitation from 2019 to 2023; the results of linear regression and Mann-Kendall test
analysis show that the precipitation series from 1956 to 2023 has a significant increase trend, the growth
rate is (9. 22 mm/10 a), which is consistent with the trend prediction result; ARIMA(2,1,4) model can
predict the short-term annual precipitation in the Yellow River Basin of Qinghai Province and can pro-
vide a reference for the reasonable planning and management of local water resources.

Key words: precipitation characteristics; Mann-Kendall test; trend forecast; ARIMA model; Yellow

River Basin in Qinghai Province
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