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Application of Cableway—Mounted ADCP Flow Measurement on the Main Canal of Ningxia
Qixing Canal
Shaojun Yang Xiaomei Chen
Ningxia Qixing Canal Management Office
[Abstract] With the increasing demand for refined water resource management, traditional hydrological
measurement methods struggle to meet the requirements of modern irrigation district construction. This study
takes the main canal of Ningxia Qixing Canal as the research object, explores the application potential of
cableway—mounted ADCP, analyzes its adaptability in complex river environments, and proposes optimization
schemes and methods. Research indicates that the application of cableway—mounted ADCP in Qixing Canal
can significantly improve the efficiency and accuracy of hydrological measurements, provide reliable data for
precise water resource scheduling and equitable water fee assessment, and offer a replicable technical solution for
high—sediment flow monitoring in the Yellow River Basin.

[Key words] ADCP; Qixing Canal; Cableway Flow Measurement; Water Resource Management; Comparative

Measurement Analysis; Technological Innovation

5ls

CEERETAJCATL004E . 17210024 ] L5 3
B, TIREEIKAE J158m /s, 48 51K ES. 4500m®, &G TH
KX, e B R FROTK. B 2R = KK TR
21077 B AR FHVERFIN B UK K RERAT5, 2T 2 P T3
WAL SRR E SUKIE TR, A “FEJLATIE” 2 FR, i
FHREM TR = Y . B KRR BRI, A5 A T
TOAER 2 TR, A FRAGE L . 20248 T H LR AT
IR 5] N ZRIE RADCP, A SCH o AT SR, i) et

1 ADCPlliR KRR E

1.1 ADCPEIAJFEE . ADCPAE: B s 2 22 31 8 Jid 2e 00 2 K el
ST, i) 7K R A S5 ] AT 7 3 ik, PR BBV TD TR AE AR
B i 5O, ADCPE2 AL IR 38 70 #T 22 35 8 A RS — HIUT £ 9 1)
AR A1 AT T e, 15 RS PR . 456 AR ORI | 4%
Z:44, W B IR X ADCP 13 A o

ADCP#t fit #5 e LR S S ER T B8, 5 7KW 77 17 AR i 3 £
R AR, AR AR T 1R (19 22 3 SR T KRR

L 285 TERADCPIIFI AR . 7E-L R IRILR T X, 458
FCADCPAH b A% Geillint 750 Sk FABADCPIR A B2 : — R RS FE =,
Wit 2 MLk 2 oI, ARSI B SR HIR R, > AN
5HinBIRE; ZRANERES, vER . TR EshlE,
PN T =R IS, RERHE AR AR K T
WEERmIEN: TR, NRITETIIK, BRAR L 4R
FORBIRSEE £ E, AR E 54 2 B, /K SIS 40
R

2 #iiEsCADCPELE 2RI A

2. I £E . AR -G B IR 5L PRag 47 7R SR AR AR I, 1 4%
T T2 5~ T R T E AR A S BRI K B THT 345 4T 25 1 =CADCP
RYEE. ke Wi TINE. oI ERE, A R08F T
LHE . JRIE. SR IR RS A R A XK, AT AR E T 7K

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 121



Engineering Technology Development

T AEBMARER
FHOoLOE 11 HeA 1.062025 4
SCERAM. | FIS (ISSND: 2737-4505(P) / 2737-4513(0)

TP AR I S AR, T 2 RS X U378 W T . 2 T T~ 38 v,
HKRFMRLF” B LHE AR TR,
2. 2Rk . (1) ADCP#: %% . B mFEE . 9 mFEADCP,

Y T T 7K R 5 R AR R B R AR, W R AE 20-30K KR &
PR RS AR 2 % /K JE T, DA BEAE £ 5% LAY o B A FL A% SR
FHRES, G E YRR MAERIKCHE. (2) 5ER%5.
HRIE AR F R A S SR ST A 2 4, R 4 AR
5 AN 33T R G R A R A5 R P m D A, SO e
KRG AL, 196 /2 ADCPIT T AR A E AR B R . (3) B AT
G o ETRMSZEMEEIT &, FuikHJava5SpringCloud
REZR S HE 0 A 2GR, B4 F Vue. js5ElementUTSEI A N
WLAE H. o H4fs 12 2R FAMy SQLAE B 5 Inf TuxDBIN /3 2045 e 1) /) A B
ZEMAG S ARG AR, IR TT RGHHR M 5 TR .

il

2. 3BRAEE . BE3E ZNADCP B 2l R St Rb A HL A 3k
FRREREHOR, SEHL (0R) B E A S, %0 B .

B53E A B AT - DA IR LA ERE), RS LS i) % e U £ B
SRR RS, 1 R GUETBTT 5, 42 S i SADCPHS Wr 1f 14
FIEN. L, BOR B AL T RN RN E

HlERAE: ADCPAAE 2 B RUNE, SRS P N B S S B
THEANFITREERUE; FIRKALTH A R, A IRRR TR 22 5K

Vo (mis)

d(m)

D (m)

A AL R 4G, Bl LS 5 1 98 5 2247 AR £
ExR,

BB TE R BT S TR A 2 R, K
JEEE, FIQ=v+AA T, KT R AR SR, ZnE R e .

ADCPILIE T B A A

C

V= Fa 2Fcos(A)

3, V7K E BE ;. COYADCPH e #5 R ALK ;. FioAy
ADCP A ST (I AR s AR T T S Ty 17 (R s FonZ

LTI e a R NS E

Q= ivl X Ay

Horh, QT I & 5
A eI K AR

3 ARSI

3. 1IN RG 40 HT o 20254F4-6 1, o4 W7 T JT Jié 45 3 =X
ADCP (fE£EADCP) 57 Ml ZRADCP . N\ i d A% L I, 3855404 4%
O, 3% (GB/T21303-2017) iTANKS B .

o 7F R T TR - 75 48 5 7B AADCP LI, 37 i 25 4. 22% 4. 91%
(3% 585%), B ] TH) AH 5 25 —1. 80% 1. 48%, - ¥ it i % 22
=4, 79% 4. 92%; 5 N T LU, WIRARZ-1. 17% 4. 52%, FIR e .

IR . AR S5 EADCP EL I, 3R 250, 26% 4. 0%
(RALSVL G <3%) s 5 A TLGI, MR ZE-1. 15% 3. 37%, Wik
AR 722, 08% —4. 69%, 1R Z=HI7E + 5%

TEE MR I : 7528 5 B TADCP EEIN, IR 5% 2 -2, 74% 3. 77%,
PR P 40900 R 29K 18 22 48 5%, 18 1E Jm HoAr <a%, B & .

CL R . AELR SEATADCPEL I, IR iR ZE-1. 17% 4. 65%,
W T T AR A 25 2. 38% 3. 92%, HdFa e .

SRR, B0 FCADCPLE b A TR T IR 0K FEE R 95%, £ T
FEG N T, i R TR .

3. 20 B A EAR T} . 45 78 CADCP 4 [ 504k 042 R0 805 Ak 3 1
REREIER TIEAER . RGN TS e R — IR & Wi
BT E1-2/N, M85 TEADCP RSB “ — @t~ , 34> 8hEp
AL SE A — YR AW T, I B AR AL TF20-4065 .

RGEA TR TR RSl R ST, ATSEIE N E P 2L
o 20254 B AKFERAIN], 44N W& 2 I8 I8 97, 40%-98. 65%,
T KB B R AFIEY (GB/T41368-2022) 95%H) %
R, K EVREESRAE T B EL MR EE R .

3. 3HHE R I - 4538 ZRADCPIN 8- 5045 Jy-b B BEF 1 K
VIR FRAL T E R R T I B AR, AR s T A Hh 4R
TE AL A, TeAb K B B, K B R AR

(1) RS LR o S2PRIZ AT T ADCPE & 4553043 4 A iy — TR BLYS,
R JE RO T S SRE S T T TR O o, B LA R BT O g
I, SRELT AN “EIGUREE” B “HARIREh A" 1R, 2025
SEERKREIZ AT 0], 5 W TH 22K ARIE B B T 95% LAk, A0
K RS HE L AR B K BOKR RS IA ] 100%. (2) AFiTHE.
RGN E AT H BT, B8 AL B8 7=E 5 B a ol
HARFE, JTCNNT-HAS, BiiR T AR M R PERI B s RGE5E
BRI — U2 0 R GG B, T8 RS o] BB “ BRIk AR T
1 Z, KR AT RAE T RUBR YR . (3) 1847 {8 ADCPTE
b5 b4 e N 5 R A D2 T N N S d P2 4 o BB
TARUIRIL ST HTTE A4, S “RSHETH R SR E BRI,
SCULWTIE AN “BEBhiEI” B “ BRI,

VNI I E s ACNER

a)

o=

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



Engineering Technology Development

TAEBARERE
B 6EeN 11 WA 1.0620254F
CERAL WS |FIS (ISSN): 2737-4505(P) / 2737-4513(0)

R T LR G

i RV EE i 1) LAY Wit/ s) WP AR () | SPIAE (n/s) IR (m) HiE
AT 10.49 15.98 0. 66 1.7
20254 5 1 LR 10. 68 15.4 0. 69 1.63
1 / 11:00-11: 40 FFERITEER
19 H Ml 0.19 -0.58 0.03 -0.07
RE 1. 81% -3.63% 4. 55% -4.12%
AT 10. 27 15.77 0.65 1.68
20254 5 1 LR 10.25 15.03 0. 68 1.61
2 / 7:00-7:30 A IEER
20 H ZHE -0.02 -0.74 0.03 -0.07
R % -0.19% -4.69% 4. 62% -4.17%
AT 29.95 27.39 1.09 2.54
20254 5 TELL 30.25 26.54 1. 14 2.45
3 / 9:57-10:45 FFEITEER
21 H ZAH 0.3 -0.85 0.05 -0.09
W 1. 00% ~3.10% 4. 59% -3.54%
AT 30.68 28.59 1.09 2.58
20254 5 A 1EZk 31.07 27.74 1.12 2.53
4 / 10:08-10: 44 A IEER
2 H FAH 0.39 -0.85 0.03 -0.05
R % 1. 2% -2.97% 2. 5% -1.94%
AT 37.49 31.95 117 2.79
20254 5 A TELk 37.53 30.94 1.21 2.69
5 / 8:52-9:44 FFE TR
23 H 2 0.04 -1.01 0.04 -0.1
W 0. 11% -3.16% 3. 42% -3.58%

4 BIFESEARLSE

4. TR AR A fil 5 3 /KT F2 31 5 ADCP T 1) T 0
fE77, QBT “HITH ARG WV, ADCPAKFF% B I Fr 21 3 B
T, AR R “UE s 7, SRR B B R = A R
B, BT KBS R B, AR E, SRR

42— RAUREHEN AR R o 456 ks FEA X bt s 52 i (B
HRAEAL, b RARAAXI AR, TCATHY . TR ZE, AR £ K
W) 5 AL B KRS i AL (BIALRSE i [R5 il A K L%
W5 ADCPIIN &) , SIS 22 [ 25 DG, 38E S b i T AR T SRR 22

4. 3EIE R R B A BB . B AR EARALES, SRR E S
B, BT “ 2 )2 GO DR (HAR SR 1 55 5 0 R0 «
TR A (B IE R 2 L T T0E) « 1L T4
£ (REANE XUE) 7 HE, HEM = AR

4 AThREIR RS RGN $HRADCPIIRE, LB RS HBAE
LR WA JE A E RN B PUARRIR S
RIS, PRI 9 2R 85 R 365K X 24/ IB AT, I8 4854 £ 50 Tl
FEs g vk, IUAAE 5 5 B A B, e AT IR, TR RS

A YD AR AR HE o

5 ZERIE

218 sCADCPIRAE T H L R R RA R, DLk FE L i 4K
B[ 7 AL AR T A G KRB R H R A
R A o B I S5 TE AR SADCP IR BE R, SEBIL T R AK A B
THRIFE R, CHARAKA . S B s Sy soh BRI B35
P X —H AR FEFAIET: T 2 B X /K 5 e A o
FE, TR KR TREE AN ZERN, o T B KRB L R
A Bl S

(5% 3L K]

(171204, F 554 28 X ADCPAE A STl & w9 51 A F %8 [0]. K
F & 45%,2020,45(3):45—-50.

21T, 5k W. & T A M BER A X BIR 5 B L[]
# 7 K A,2021,36(2):23-28.

(3150 2, BR R 7 2 % 3 %h o 38 ) T (LA B 40 7T S 3R 3 1 o
BRI [J1. AR T42 % 4R,2022,47(4):78-8b.

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

123



