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Application of the Cycle Mean Superposition Analysis Method in the Forecast of the Monthly
Average Discharge of the Urumqi River in June
Alima Nigmat
Xinjiang Hydrological Analysis and Calculation Center

[Abstract] The Urumgqi River is an important water source on the northern slope of Tianshan in Xinjiang. Its
water inflow directly impacts the water supply of downstream cities and ecological safety. The Houxia
Hydrological Station is a control station in the upper reaches of the Urumgi River. In this paper, the June
monthly average flow sequence of the Houxia Hydrological Station in the upper reaches of the Urumgqi River
was selected. It was decomposed and superimposed based on its periodic variation rules. A simulation test was
conducted on the 1983 — 2023 sequence, and a forecast was made for 2024. From the results of the simulation
test and forecast, the mean superposition analysis method shows good effects. Also, the pass rate of the simulation
test of the 6Q sequence from 1983 to 2023 is 85.3%. The |6Q| value corresponding to the 2024 forecast result
is 7.93% < 30%, with high accuracy. This indicates that the cycle mean superposition analysis method has certain
application value in the medium — term hydrological forecasting of the Urumgi River. Finally, the results of the
simulation test and forecast meet the accuracy requirements.
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SHAAY Gt #rf 1R #p
3 6. 53E-03 0. 993
4 1.845 0.154
5 1.521 0.216
6 0.298 0. 909
7 0.917 0. 498
8 2. 756 0. 021
9 0. 506 0. 843

10 0.919 0. 521
11 0.516 0. 865
12 0. 624 0. 786
13 0.885 0. 573
14 0.717 0. 729
15 1. 624 0.142
16 2.146 0. 046
17 1. 756 0. 092
18 0. 609 0. 857
19 0. 680 0. 791
20 1. 092 0. 412
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10 1.332 0. 258
11 0. 769 0. 684
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13 1. 222 0. 298
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16 0.739 0.764
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18 0.598 0. 87
19 0. 967 0.517
20 1. 481 0.137
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3 1983-20234F 116 F 1 im S AT A I8

A W 5 W
Ef | BRI SIE JAMEE AN | AIRHR 2 (%)
(T=8, a =0.05) (T=5, a =0.1)
1983 9. 721857 10.17023 ~1. 726955 8. 443276 -13.2
1984 10.83692 12.36595 1. 270517 13.63646 25.8
1985 9. 260189 10.08901 1. 222295 11.31131 22.2
1986 8. 753845 15. 1701 -1.172193 13.99791 59.9
1987 10.66708 12.58983 0.6222061 13.21204 23.9
1988 8. 518008 8. 548536 1. 726955 6. 821582 -19.9
1989 10.78192 8. 697871 1. 270517 9. 968388 -7.55
1990 12.84654 10.42519 1. 222295 11.64748 -9.33
1991 8. 311575 10.17023 -1.172193 8. 998037 8. 26
1992 12.17443 12.36595 0.6222061 12.98815 6. 68
1993 10.20145 10.08901 ~1. 726955 8. 362057 -18.0
1994 21.63367 15.1701 1. 270517 16. 44062 -24.0
1995 13.5282 12. 58983 1. 222295 13.81213 2.10
1996 11.34854 8. 548536 -1.172193 7. 376343 -35.0
1997 11.20622 8. 697871 0.6222061 9.320077 -16.8
1998 11.45398 10.42519 1. 726955 8. 698235 -24.1
1999 11.01032 10.17023 1. 270517 11.44075 3.91
2000 17.05713 12. 36595 1. 222295 13.58824 -20.3
2001 8. 818042 10.08901 -1.172193 8.916819 112
2002 20.64364 15.1701 0.6222061 15.79231 -23.5
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| R SME JAS AN | AR 2 (%)

(T=8, a =0.05) (1=5, a=0.1)
2003 10.59737 12.58983 1. 726955 10.86288 2.51
2004 6. 684119 8. 518536 1.270517 9. 819053 16.9
2005 9. 220086 8. 697871 1. 222295 9.920166 7.59
2006 7. 889519 10.42519 -1.172193 9. 252996 17.3
2007 10.18798 10.17023 0.6222061 10.79244 5.93
2008 6. 975678 12. 36595 1. 726955 10. 63899 52.5
2009 12.96959 10.08901 1. 270517 11.35953 -12.4
2010 16.0805 15.1701 1. 222295 16.3924 1.9
2011 13.38809 12.58983 -1.172193 11.41764 -14.7
2012 8. 559234 8. 548536 0.6222061 9. 170742 7. 14
2013 6. 897137 8. 697871 1. 726955 6. 970917 1.07
2014 9. 535906 10.42519 1. 270517 11.69571 22.7
2015 12. 20966 10.17023 1. 222295 11.39253 - 6.69
2016 14.78556 12.36595 1.172193 11.19375 24.3
2017 9. 195782 10.08901 0.6222061 10.71122 16.5
2018 8. 738875 15.1701 ~1. 726955 13.44315 53.8
2019 14.76841 12.58983 1. 270517 13.86035 -6.15
2020 7. 632781 8. 548536 1. 222295 9. 770831 28.0
2021 5.384 8. 697871 -1.172193 7. 525678 39.8
2022 10.4 10.42519 0.6222061 11.04739 6.22
2023 9.58 10.17023 1. 726955 8. 443276 11.9
2024 12. 36595 1. 270517 13.63646
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