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Tab. 1 Statistical characteristic value of annual maximum peak discharge of 4 hydrological stations in the Huaihe River basin
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Tab. 2 The trend test of the annual maximum peak discharge of 4 hydrological stations in the Huaihe River basin
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Fig. 2 Variation curves of Mann-Kendall test statistics of annual maximum peak discharge at each station
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Fig. 3 Sequential cluster curves of annual maximum peak discharge at each station
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Fig. 4 Variation curves of the rank sum test statistic of the annual maximum peak discharge at each station

O3 M A3 T Hp b A e R It WA U AR Ak R
TR R R FF IR T T B S PG A P g 4
FIHFEZ 4 Mann-Kendall #3445 55 % 0 UE TR 1 1
TR I R AR S T R A 45 SR B A — B0, R W
T ep B3 AR S R LA B S AR AR T S I T A )
H AL G,
3.3 EFTTREKST S

K H Morlet /N 43 B W 38 E KL & &
T RFIERIMIIES 4 A 7K S A e Rk 4 It & 1)
JARAAR AL R AIE . Morlet 7INi A8 4 22 80520 45 {1 4k
UL 5, Morlet /N J5 22 EI LI 6, XFE] 5 FE] 6 i
AT BT Al Jan 45

T GEIl AF f L e i e A s ) S0 A8 A AR A B
WL FEA 3~8 a.8~14 a,14~22 a fl1 22~32 a iX
A4 Fhsa] ROEE A R LI 5(a) o #E 3~8 a i) R
FE bt i A A R A 2, O REAHE 6 as7E
8~14 a,14~22 a WA RUBE_E kgt it i AR L LR

B 5 B SR ZAAE 10 a Fl 19 as 7 22~32 a B[]
RUBE b b e PR R 0 H A I (. TP R HE 27 a,
TG AP A R 0 I e/ N Ty 2 R 4R B S (A
4090 27.19.10.6 a, WK 6(a) . F FZIEAER
LU IR H5 /N Ty 25 V(B 27 a, 8 — FESA L A
WIRR TR B, 19,106 a 43511 T 55 AF fre Rt
WA R AR A A — 5 = S U 3 S A

Bl AF J R U I A B JE I A2 AR
B, FEA 5~13 a Ml 15~32 a 3x 2 Fhifa] RE Y
JEA L WL 5(b), 7F 5~13 a B[] REE - kg g &
AL WIME AR B2, o RATE 10 a3 76 15~32 a
FI P RO b gt it ) 401 A8 Ak b A I B, TPl R 7
26 a, B E T Ui AFRORUE IR /N T 25 th LW i
WA 2 42050k 26 a #1110 a, WK 6(b), &/
Tl AR SR LI AL /N 25 W2 26 a, A —
TR ARG RRIZL., 10 a HE G PRk
SR PO S S i i1

HFRES R



204 1M BAES AFFE (I 2022 F 2 A

5 BUMiRERAHERENKELRYLDEEL

Fig. 5 Real part contours of wavelet variation coefficient of the maximum annual peak discharge at each station
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Fig. 6 Wavelet variances of the maximum annual peak discharge at each station
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Characteristics of the flood peak discharge change of the mainstream of Huaihe River
CHEN Longji', LI Da* , HOU Wei* , PAN Tingchao®
(1. Wenzhou Hydrological Management Center ,Wenzhou 325000,China;2. State Key Laboratory of Hydraulic
Engineering Simulation and Sa fety , Tianjin University , Tianjin 300350 ,China;3. School of Mining
and Geomatics Engineering , Hebei University of Engineering , Handan 056000, China)

Abstract: The Huaihe River is a seventh major river, located in eastern China. The major floods in 1954,1991, 2003, and 2007
had seriously endangered the lives and property of the people in the Huaihe River basin. The Huaihe River basin in Anhui Prov-
ince had flooded areas exceeding 1 million hm®. The average annual flood disaster area in 61 years was 217,200 hm?* , accounting
for 5% of the cultivated land area in 2010. To reduce the flood disaster loss, 19 Huaihe River control projects were carried out
from 1991 to 2007,and 38 major tasks for the Huaihe River control were completed from 2013 to 2017. The flood control and
disaster reduction work in the Huaihe River basin has made renowned achievements and produced tremendous results. Floods in
the mainstream of the Huaihe River lasted for a long time with large volume, frequent flood disasters occurred in the basin. Un-
der the influence of climate change and human activities, the flood characteristics of the mainstream of the Huaihe River have
changed to varying degrees. The analysis of the characteristics of flood changes in the mainstream of the Huaihe River can pro-
vide an important basis for the flood control planning and is of great significance.

Based on the four hydrological stations ( Wangjiaba, Lutaizi, Wujiadu, and Xiaoliuxiang) , the annual maximum peak dis-
charge sequence was used to study the objectives using the Kendall ranking test,Spearman ranking test., linear trend regression
test,and Mann-Kendall test, sequential cluster, rank-sum test, wavelet analysis to analyze the trend,sudden change and periodic
change of the flood series of typical stations on the mainstream of the Huaihe River. The final results are as follows:

The annual maximum peak discharge rate of Wangjiaba station is —33. 08 m® /(s « a) , Kendall ranking test value is 1. 31<C
1. 96, Spearman ranking test value is 1. 23<C1. 64, linear trend regression test value is 1. 49<C1. 64; the annual maximum peak
discharge rate of Lutaizi station is —5.4 m®/(s * a), the Kendall ranking test value is 0. 39<C1. 96, the Spearman ranking test
value is 0. 42<C1. 64,and the linear trend regression test value is 0. 25<C1. 64 ; the annual maximum peak discharge rate of Wu-
jiadu station is 16. 88 m®/(s * a), the Kendall ranking test value is 1. 84<C1. 96, the Spearman ranking test value is 1. 66>1. 64,
and the linear trend regression test value is 1. 05<C1. 64 ; the annual maximum peak discharge rate of the Xiaoliuxiang station is
22.24 m® /(s * a) ,the Kendall ranking test value is 0. 44<C1. 96, the Spearman ranking test value is 0. 44<C1. 64, the linear trend
regression test value is 0. 67<C1. 64, respectively. There are multiple intersections between the curves of Mann-Kendall statisti-
cal values UF and UB of the annual maximum peak discharge sequence at each station. The sequential cluster method and rank-
sum test method are used to judge the mutation points. The Morlet wavelet analysis was used to analyze the periodic variation
characteristics of the annual maximum peak discharge of the four hydrological stations Wangjiaba, Lutaizi, Wujiadu and Xia-
oliuxiang in the Huaihe River basin,and finally the contour maps of the real part of the Morlet wavelet transform coefficients
and the Morlet wavelet variance maps were completed.

The results show that the annual maximum peak discharge in this area had a relatively large change,and the deviation coef-
ficient of the upstream was generally larger than that of the downstream. The upstream sequence had a greater degree of disper-
sion. Among them, the Wangjiaba and Lutaizi Stations showed an insignificant downward trend, and Wujiadu and Xiaoliuxiang
stations showed an insignificant upward trend. The mutation points at the Wangjiaba site were in 1985,1993 and 2010, the mu-
tation points at the Lutaizi site were in 1957,2002 and 2014. The mutation points at the Wuyjiadu site were 1995,and the muta-
tion points at the Xiaoliuxiang site were 1995. Wangjiaba Station mainly has 4 scale cycles of 3-8 a,8-14 a,14-22 a and 22-32 a.
Lutaizi Station mainly has 2 scale cycles of 5-13 a and 15-32 a; Wujiadu Station mainly has 2 scale cycles of 5-18 a and 20-32 a,
while Xiaoliuxiang Station mainly has 4-7 a,10-15 a and the period of the three scales of 17-25 a.

Key words: mainstream of Huaihe River;peak discharge;trend analysis;sudden change feature; periodic change analysis
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