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Abstract; Understanding the hydrological relationship and its variation in the Changjiang River and Lake Dongting confluence
reach is important for the flood control safety of the middle and lower reaches of Changjiang River. Using the M-K mutation test and
Morlet wavelet transform methods, this paper analyses the hydrological data ( daily water level and flow data) of Chenglingji, Luos-
han and Jianli in the past 100 years. We examine the hydrological characteristics of the confluence reach, including annual distri-
bution, interannual variation, variation trend, catastrophe characteristics and variation period, and the specific causes are also dis-
cussed. We find that: (1) the maximum water level of the confluence reach usually occurs in July, and the minimum water level
occurs in January or February; (2) The annual runoff is mainly concentrated from May to September, with the proportion about
63.64% —73.44% of the whole year; (3) The Chenglingji water level rises as a whole in the recent 50 years (1968-2017) , and
the high, middle and low rise 0.98, 0.56 and 1.46 m, respectively; (4)The annual runoff ratio of Chenglingji and Jianli Stations
decreased to 0.66 in the recent ten years; (5)The cutting and straightening in the 1970s and the impounding 175 m of the Three

Gorges in 2008 has obvious influence on the hydrological characteristics over the years; (6)The annual runoff and water level’s av-
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erage period is about 16 a in the Chenglingji and Luoshan Stations, and Jianli Station is about 8 a; (7) From 1954 to 2017, the
maximum value of discharge ratio has been decreasing, and its occurrence time is gradually advanced. The results provide a scien-
tific reference for the further study of the complex river and lake evolution in the river basin.

Keywords ; Confluence reach; water level ; flow; M-K mutation test; wavelet transform; Changjiang River and Lake Dongting con-

fluence reach
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Fig.2 Annual variation of water level
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Fig.3 Annual variation of the water surface slope and correlation coefficient

50000 90 V L5
K Ok R SR sof © !
. i SR | e
= 00000 Eé ol 109 S
= B w 40f &
5 200000 gy £ ol NPy O
m M m B
10000F " SN 20 0.3 2
e N o
0 1 1 1 1 1 1 1 0 0
12345678 9101112H 12345678 9101112

P 4 i SOH AR N R Al
Fig.4 Annual variation of flow and its percentage
73.44% 63.64% . ¥R AR EIMBAE 7 A 45 LA AR LA B Y 16.50% (16.34% (16.45% . Skl Bl ik
AR EE 1A, AR 2.57% s TSR Lk WA — B e 2 A, & SRR A
9 3.02% ,3.06% . AT WA /K WY 2R BERILIR AT A I SR st deb e AT T3

1200 18
gl (2) 161 = Wil (b)

~1000f it o it

5 = BT S 14f = IREEHL

N soof - AL Sl2b Bl

Dl\ﬂ g 10

= ooof 4lg_ o

XH XH

X 400+ & gL

= [

= 200+ m
2

0
1 2 3 4 5 6 7 8 9 10 11 12H 1 2 3 4 5 6 7 8 9 10 11 124

P 5 ARt S H 5 FER AR AR AR

Fig.5 Annual variation of runoff and its percentage
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Fig.6 Interannual variation of water level
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