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Change characteristics in water and sediment conditions

in upper reaches of the Yangtze River from Yibin to Chongqing
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Abstract: The upper reaches of the Yangtze River from Yibin to Chongqing is an important part of the
Yangtze River’s golden waterway, and under the combined effect of natural and human factors, the water and
sediment conditions in this section has changed to some extent recently. The trend of runoff and sediment, mutability
and cyclic change characteristics of the Yibin to Chongqing section of the Yangtze River are analyzed, based on the
prototype observation data of runoff and suspended sediment transport from 1956 to 2020 at the Zhutuo and Cuntan
stations of the Yangtze River ( abbreviated as two stations ). The results show that: 1) The runoff at Zhutuo station
shows an increasing trend, the runoff at Cuntan station shows a decreasing trend, but neither is significant. The
sediment load at both stations show an unusually significant decreasing trend. 2) Runoff and sediment load of the
two stations have mutation characteristics, runoff mutation occurs from 1960 to1969, and runoff mutation also exists
since 2000, and the mutation of sediment load mainly occurs from 2000 to now. 3) Runoff at Zhutuo station has the

most drastic cyclic oscillations under the 28 years time scale. The average cycle of runoff change is about 19 years,
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which is equivalent to experiencing the conversion of 3.5 water-abundance periods and dry periods. The sand

content shows obvious cyclicity under the 93 years time scale, and the average cycle of runoff change is about

57 years. In the sequence of runoff at Cuntan station, the cyclic changes are more obvious under the time scales of

14,28, and 47 years, and the main cycle of the change of the sediment load at Cuntan station is about 93 years.
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Fig.1 Annual runoff and sediment load change
1.2 ik
1.2.1 Mann-Kendall #3546 56

K% Mann-Kendall Zeif 5 (AR S H) THE A
SR

S=2251gn(x— ; (1)

K x,x,,,x, ABTEIAF, i, j<n,
PR R SR Ge it Z
51 (5>0)
n(n—-1)(2n+5)/18
Z= 0 (S=0) (2)
S+1 (5<0)
n(n-1) (2n+5)/18

% BIEKF o, v—an I, VEHH I [
S IIF ST kY0 o W%%QKE%;§MD3
Zon B, UL ] 2R 80 50068 o i A 5, Ak
R EE, Z2>0 £m ETF, Z<0 #R TR,
1.2.2 [P REGIE

AR RE AR AN

v7=2(a,.—07)2 (3)
2<a ~a,_,) (4)
S(T)=V, +V,_, (5)

Krpe vV, A TRA 7 AT 2ZF 5 fl; V., N
T G22I KT o K 1 HiITS)
IME; o, B 7 JRIFIIRIIE; S, (1) R e 2
R s 2718
48, (r)=min[S,(7) 10, 7 HRE
TG 1R AT o3 H
1.2.3  Morlet /NI HT2:
INBERRE (1) e L*(R) i 2

| wnar=0 (6)

Ci, AT

bu0=lal ()

s ¢ (o) BENRREG ¢, , (1) AT/ N R R
a WRENT b BT,
ZIKjC%ﬁH Morlet /NETFEE
b= e (8)
ﬂneﬁun%ﬁﬁ¢ﬁ%ﬁﬁ:

(a.beR) (7)

Wta,b) =lal 2" w2 ar (9)

2o e Sl B AR e ) — AN RRERIE O, Hob

HIEBUAN, c=6.2; W (a,b) h/NEAEH:REL

() RO nT R R A ¢ RIS
BHUNB AR T

N A _
W,(a,b) =\a\-mAsz(kAz)¢( ta b) (10)

K kA MBS, Hf k=12, ,N;
At FREASHT 8] [E] B
/J\?Eiﬁﬁz

Var(a) =j W,(a,b) | db (11)

2 #R5iFie
2.1 ESBPERHIE

IRTE i R0 T M Sly  ZK U S A g 4 2R DL
lg]zo



- 116 - K oiE L A2

2025 %

N -
o

RN I/ 7 164
e ] - 232

Sl ; S L T

4 L ,"

I
=Sy - R —A- fivb it

N 5 ¢ 5 S > N o
/m@’ NG AN O LA /m“\ S
S 5 5 G 5 o

CRBECOBIRC SR @@ ,»Q\W
AEy

a) RIBUH

- Yl —a- vt

A
-7 I L | | L !

Q Q

m@ \Q“’S \9'\5 \qq,s \qo’s m@\ '19\\ Pl
& ¢ &
N I R RC RGN
Ay
b) ~J ek

B2 kibBEBERRER

Fig.2 Trend test results of water and sediment
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Fig. 3 Calculation results of runoff mutability
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Fig.4 Calculation results of sediment load mutability
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