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Analysis of Water and Sand Fluxes and Their Sudden Changes in the Yellow River
Zheng Shen
(Wuhan Software Engineering Vocational College (Wuhan Open University)

[Abstract] The Yellow River is the mother river of the Chinese nation, and the analysis of water and sediment
monitoring data is an important measure to ensure the safety of the Yellow River. This article uses various
monitoring data from a hydrological station downstream of the Yellow River Xiaolangdi Reservoir from 2016
to 2021 as samples to analyze and study the changes in water and sediment flux. Based on the linear correlation
coefficient matrix of each monitoring data, the relationship between sediment concentration and other
monitoring data is determined; Use cubic spline interpolation to supplement the missing values of sediment
concentration, calculate the outflow and sediment discharge, and then analyze the variability of water and
sediment flux based on M—K test.
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Correlation coefficient matrix
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08

water level(m) 0.4549 0.9846
07
06

flow rate(m3/s)

05
Sediment concentration(kg/m3) 04

P35 I Kb 14 B AR A DR SR B 1B
1 FH20164F45: R 8 s I KA 1 9 9 e, SR = IR 24
{8, AT AT — R B 7 i, W02 P4 e A — UK A,
A7 H TR

TRt =R AR Y = S(x), hses o, w i
MR RN E8 AT R RS, [ E R 24 NI, JE

366 A 4 1,(1=1,2,...,366) . N T if & oy fE, 4

X, =8+24%i(i=0,1,...,365) , L x, Afft 5 . HoARR

Ay, (i =0,1,2,...,365) xRt & &L,
F1 20164F RO 5 HEVD B RO 55 i 7] (0 5.3

EE]
1.1 1.2 1.3 1.4 1.5
i ¢ 8: 00 8: 00 8: 00 8: 00 8: 00
I R X 8 32 56 30 104
Hebht Y, 24965107. 2 | 25474176 19740672 | 17098905.6 | 19219939.2
Hit
12.27 12.28 12.29 12.30 12.31
KA 8: 00 8: 00 8: 00 8: 00 8: 00
A A X 8672 8696 8720 8744 8768
R Y, 5975251.2 | 5589648 8262000 7780752 6674572. 8

X REAN I 8] R B 1 R AR 20 i SR HEVD &, 45 30 R — I 20 (G

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 173



Hydropower and Water Resources

IR IR FY
FoLOF | HeRA 1.0€2025F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

PWERECR R, BT A R RN ZI M HE D

—0.02086(x —8)’ +0.83949(x — 8) — 20.99574(x — 8) + 680.89000
—0.02086(x —32)* +0.33869(x —32)° —11.57021(x — 32) + 555.96800

s(x)=
—0.00283(x —8768)° +0.07478(x — 8768)> +0.08250(x — 8768) + 288.94800
Xf T HE AT RNy, T PAE— 25 R 20 16 4F S A
W

S=3600(j 5, (x)dx + J’ 5, (X)dx +...+ j

365x24

S365 (x)dx)

XF2017-2021 4R 1) &5 b B BRI AR R A UL = R 2R i EL 10 75
AT AL, I CAIRIRE 75724 201 7-202 148 i HE Vb B v H S R
PASEAL T A B R A B R B R 2.

R M =l SRR N R KRR S S HD &

B3 .
sk m’ kg

2016 14351668413, 2459 18229616740. 5942
2017

15333848947, 4113 19056633094, 4704
2018 28591 171058, 4195 291781237687, 3003
2019 ST 4537 4161 305018726598, 1411
2020 991853580, 9501 350916733631, 1120
2021

47269343587, 8318 228116183732. 2628

2 KVBERTHENSH

R — AT EFRIELL R, 8% R MK
LSRERES 4 NG Y IS . v R0 R L7 -0 N G P E DI = WER rr
B 57— A e IR AS IR 2 R R AR, FEAK ST AR Ak
L WA RIS T2 IR . Fae SRR
JM-Ki AN St 287 )BT T 5878 ;S 3, J@ i w7 vk
ELAE N A i FMKIR K 70 9828 p LA e — s s 1
R TR 5, FRATT I A SR FM—KIE AT 49 Hr  M—KoRS: B A8 7 3
mE:

A FEA I [F] 751, AT AT DAALE — A HT 741

BRI 1) 51 ELAT BB S, 2 s
[S —ES)I

N Var(S (k=12...n)

X, A E AR B A A 1F

UK, =

KUK, =0 35 HAEX Xy 5000

SeopAiiS, AT LA :

E(Sk):

k(k4_ D (k=23,...,n)

var(S,) = il 1;(221‘ *3) (k=23,..n)"

4110 UF, 58 SCRbRAEIERS 5370, RIS 50 i 18] 77 91 11
SR A, T R B A G R A, R4

UB, =-UF,,(k=n,n-1,..,1), UB, =0 % & s 5 {1,

Uy s =T1.96 153155115 il 25 U 4 s

M-k iR

[IEe 4
¢

L]
/
:
o
_
-
-

0 [&lF
e~
'I
%
\‘
C/
|-
19
f"/-
-
—
———

M-KH3eHED i

i

o T

4 2016-20214 7K 300k A 57K . HEDEM-KR BRI
FH B4 RM-KK R A 38 M 2 T 0, S5 — BB 2016F 1A &
20174F11 A, A 357K B UF #2675 OE P i 30, /K B 7R Lh
BB, KRB/ HLIE B AR FasE: 28 BB
2017411 A 22018426 7, A H/K i & UF it & RFFAEOME LA EJF
TR L 2 1, /K ETE SR B s 2R B3 s =M

174 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Hydropower and Water Resources

IR IR FY
FoLOF | HeRA 1.0€2025F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

Bt:20184E6 H LUG, H /KR UF B LR 7RIk FLLL 2 b, KR ALE
PER BB £ 8 BT .

M-K/K It B 36 il 226 36 el o, 7E20184:2 H UF it 2% 5 UBth
R, AR S T B X R, B nl 3452 20184E2 H /K
TR SRR A 4

B AHM-KHEV D A S0t 2R AT %0, 35— B B 20164F1H &
20174E 11 H, H 34D B UF i 675 018 I i i 3, HEVD & AE EFY
BB B, HE> BAR RS  Hlg A 28 BB
201741 H Z20174E2 H, HHED BURIIZR 7R IR SR 241, HEVD &
TEUCPY Bl B B3 A& =B 201742 22018
fE6 H, H¥HED BUF M 28 75 Off X (R 3h J+ 7 I 2k 2z 1), HEvD
UL B g N BEEE AR s SEVUM B 20184E6
HUAE, AHED BUFIZR ARG S 2k 2 4, HEVD B8 b B
BEEE TR,

M-KHEZD B 56 ih 2R A 36 B o, 7E20184F2 H UF i £k 5 UBith
e as i, HAS ST T BAS XA Y, ik ml e 2018452 A HE
W R A TS AR MR A

3 &iE

HRAE2016-20214F (7K 038 B J FL AR M4 #r, 7T LU BITE
HZE, KR AR AR A = 0, o A XK
SR, FURTE SRK R IER, 5 EE K B R
FIP= b B 3K, [FIR K2 Ve ¥b S IR TN 35 VAT -t 350 46f ¥ 3

YRR, BT S BURHEYD B K AHAR I 4 20164F 2202 14E 1) 2
Hevb 80 EHET L, K a0 e H K EFLEHED 2
2N-EH A TFGE R, T20174E 75 B 4 (s HiK B RS HED
ot DA AR m I LR AERE N, IR UL AT DA 7520 1 74 7] B R
AT RN AR E TR A s X EL R DM 201845 H BT 4R
MHEE D EEIE KT B KR, ©H &R —ANE 4 & I EUE,
BERT DA A 20184 T B 24, #EVAT v ERE N BEFHT IR B o

[E£TH]

RIXTHE /T EDREFRE “HIHAFTRTHREF
HFRAXKFHRE FHR” GRS F202350).

[5% 3Cik]

(108 WA 4, 30k, 25 7 58 3 377 /N JR R 3B AR 00 K 3 1 1
A HFLI1. 8B 4,201 5,31(05):137-141.

[CI1EA, KN, TKZE. TR AD R 7 RE L E LMo
Mr——VA & 2 H I A L] o B A R 4%,2009(1 2):43—44.

Blk L, EHFRE AFHAEIZaRkEERET A RR
A3 4 7 A& A1,2022(01):77-80.

(AT 2, BT 5] — W B A8 % XMKEE R 46 30 5% v B9 48 3T
[J].L R 38 Tk 4R (8 A A 10,201 8,32(02):66—69.

EEE

W R (1988——), F , ik, # 3k F A AR LA 0 A& KRB
IARPRLFRHFTFATE: SBRHEFRFERM,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 175



