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Abstract

The horizontal Acoustic Doppler Current Profiler (H-ADCP) is restricted by sediment concentration, and
is mostly used for flow monitoring of low and middle water levels. It is found in practical application that
even if the sediment concentration is small and the flow rate is too high, the flow monitored by H-ADCP
does not correspond to the flow measured by the cableway current meter method to a certain extent, and
the flow rate will become an important influencing factor for H-ADCP measurement. Although the change
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of flow rate has no regular change to the working state curve of the instrument, it has a great impact on the
accuracy of the collected data, thus affecting the reliability of the data. In practical application, it is neces-
sary to determine the scope of use of flood magnitude through multiple comparisons with standard flow
and comprehensive judgment based on the characteristics of the measuring station. If the scope is ex-
ceeded, synchronous comparison and analysis should be strengthened. This paper analyzes the specific
impact of sediment concentration and flow velocity on H-ADCP from different combinations of sediment
concentration and flow velocity with specific examples to improve the application level of H-ADCP.
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1. 518

TERSTAT ML, P 2 22 3 337 33 A% (Acoustic Doppler Current Profiler, ADCP) &t HER1E 7 (. Bk k. £
ERSEEZ AR A, TR —ME M EE R % . /K ADCP (Horizontal Acoustic Doppler Current Profiler,
H-ADCP) R LA7E 28 S i W Ve 3 B i (1 ek R, DRIk, 38 A 7R /KO AR AR A0 2R B 2 302 /KR T RESZ g 7K
SCHERHTRENL . BT RS EST H-ADCP IER TAEH E XM, Kk, H-ADCP fER I, 7 ZE
X IEHE AT S EIEE . R S EJGHR, RIFEHERT H-ADCP [ 1E % {5 A — & KI5 .

2. H-ADCP J R M =45

ADCP TR, 1 56 [ 75 IS 5 7 A2 235 E A 1)K B s S FK I S IE 3 o (AR,
A E RS — 72 B 25 PA) 79 30 JAH SN Ak PR AR R /N T T AR [T . ADCP s 38 T ax i MEE [1] . TAE
B, RSk e B MR T T (/KT T, 42— 5 BUNIHE S g DU A 7 B 45 R 2% ) 7K P R SR Bk v 7 38, 2 S5 eSOl Ak A
T RTRLI B RSk A P U [2], AR B R BRI R R, FREW I ImAR, HERE.

H-ADCP J& T ADCP f{J—#, "&REHEAT SEI AR IR, Sl i 2 — /K 2, J I iid Aok R, it
BRI IRIE KA, HESWTTE PS8 S KT AR, AR R3], H RS 3 E H Channel Master 300
kHz H-ADCP. 15 HL. Q-Monitor-H Ji &8 HE KA & BB AT . ML ISR R 4]

T GONE PRALRS K STk, H-ADCP SEFETE IR AR R R BON LR I I ft 2 3%, 22235 R Pl 3l ELAN S5 45
B, BEZANE [ E CE TS AUPE 76.0 m b,  DABEF/KIR BRI X H . ANE 00 TE B R =i fE o 172.52 m, TEJIAF 5
FiAKALBAR, @ FRRRE, 2B EVERE 1. I, R FREmsE, H5KET R E
B, U URME AR RN BERE A B ORAE 1A .

3. Mu5 R EEAER R

JUh K SOl L S VTR e )l Hikk 106°28'E, 29°49'N, SE/KMHA: 156,736 km?, /& [ H A K 3
i, AL JE R R T B A vk .

Zl I BONEL, W PR miAase, Shhbar TR ey, 5 KA R, W% —MZI7E 150~220 m.
MR F BRI ELA AL, Wi IR AR AN, Wk ) 2 R o AER IR N B2 8 52 sy e il HR T R
TERN = e 7K PE K TRAE A REm, /K AT IR B oG REUNEEL, IE el LR R, & & TIE LR 78
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Figure 1. Schematic map of installation location of Horizontal
ADCP at Beibei station
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Figure 2. Water level and discharge diagram at Beibei station

in 2018
2. JeFEuh 2018 FKALRE X RE

H-ADCP H 2010 #F23e58 /), ALRS /K STt sl i 452 2 4 A4 T IR0k A 0 S 00 I 8 B Rk R0 bR, (ELR
H-ADCP 5 418 it A FRI9E B LU IS 3 55 B DRl T AR 35077 o AR N D R URIC ., (R sE R AES I AT, ALhs ot Xt
PV SN BRI T L5 20T, SERMSCEE I IR A S AL B AR A S RS B 257~29,500 m¥fs, Il At i
9 0.11~3.78 m/s, 5|k H-ADCP f£ & Vb AL KA REIEH TAR 500, 2EAS GE AR s AL Rl ot vh IR (2 A e &
T [F) A 0 H B R A SURIAH G R AL, 4T 2019 4RI BERIEEAT LLINIRAIE, R & 4% fa SR A= .
4. LEARBEIKAL, IS EBARER D

ABREAKSCEE TR RRER) 5 2 10 H, UKL RIS . DIt R8s, P UKL R R TR
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B A SN AT 4R . BT AU RS K S AT . VTR B B VT VT & 5 O s, B DAt 2 Y IRt /K &
JEARB B SH K B . andbagsh 2018 FE/K SCE R R, WA 3, iR TIER KGR R BN
KAy, MR FEETE6 £ 7 H, SFER KRG EIAE] 29,500 m/s.
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Figure 3. Instantaneous hydrographs of flood fluctuation in 2018
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Figure 4. Playback diagram of H-ADCP

& 4. H-ADCP EE &R E

4.1. FKEt H-ADCP IEE T{ERE

TE~PoKIT 1, ZE T Abhi% sl H-ADCP [ )77 58 LUl Bod , HR 4 A3 2% (918 5 B AR R It (RS, AT S T AE
IRAS TR IER o B3 18] 3 — it i f 1] Be H-ADCP [ 1IEH RS WL B 4, 2048 2RARRALBE PN Sk 1) 0] e 155
W, [R5 P A0 T PR . R BRI, SWimEE SN 119 m, £, H-ADCP Jifi £z £ A 195 m,
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HIPIRREAT 24, TSI S, SR (] 4 Fp AR T AR/ ER )RS IR, Sl 7 A2 A
gi—, BEJWRE Wi PR VS BEATE S, E H-ADCP BEA7 o MU I i Hh kA i) oK ade, BRIk, H AR
1E#.

4.2. BKETFRFEHIT H-ADCP FMS 4T

BRI IR AL, —BUEOL T, H-ADCP fEH /R AL REIEH TAE, (EHUKI 32 Sy 8RR, [n]i o5
JEE (I B0 B 2 B AR N ANV R R B I KT BB S BT, H-ADCP 45 1R 370 B 2 5 S B it £ i
Ny FFARE BRSSPI, fRR AR E T TR RN, R SEE ARG .
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Figure 5. The effect of flow velocity on H-ADCP
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Figure 6. Cableway flow discharge and sediment concentration hydrographs in June 2018
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[ Y iE A 21 H-ADCP A AH IR . W 5 Fros, f£6 H 27 H 23 W A1 7 A 11 H 16 B 45 43PN 18] 4
T, & vbE N 2.50 kg/m® 47, BRI, FRiEEN, H-ADCP M5 8 5 45 38 il BaE 5 &
JE—IE A, 7EVE S 3.00 mis J5, H-ADCP 75 (¥ 5 4 1 Bl 5o O B Ik 22 5.

421 REBMERTH H-ADCP

2018 4F 6 H 26 H 0 B}, JbfirubyImHtKIF4s, 6 H 28 H 0 B H-ADCP AR Ji s T 4 2L, K11
HemK AT 183.14 m, F K SEIA R 8570 m¥fs, H K &b 4.91 kg/m®e K SCE Zid FE 2k B K A b B e ) %
LA 6.

HAT L2 5, — MRS BT 2 kg/m® J5, H-ADCP ) TAERAS 2R T e AN IE S, & B2 250
i) P S 0 N 5 3 8 8 A NP 1 1 = A
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Figure 7. 2018-06-28 abnormal data status chart at the sediment concentration peak time on
H-ADCP

7.2018-06-28 & 2UE{ERTZ] H-ADCP BB ASE

1 6 RGP AF ) 52 LA HIR AN H-ADCP 338 HUIARRIUIE 14 26 52 FR 9% ZR 4K Y SE IR B A AT
xttt, WA 8.

6 ARG B SRR, PR ESAE 20 m LAY, b fEIAF) 4.91 kg/m®, &b H-ADCP
RS P Y L, (5 A [0 KO0 56 D T ) 8 e 6 77 9 A VR A3 7 2 HESK O VAL AT H-ADCP SEI 37T
BRI 2 RAR R BRI S A K, Sl R BE R 47 2.06 mis.

4.2.2. REBKERTH H-ADCP

7 A I =R R, A nlkAEAE 7 A B b R, BRI RDNERCR, BB EOR, bR

uh 7 AKSCER AR ETE LA 9.
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Figure 8. Comparison between cableway current meter flow and horizontal ADCP real-time flow process at
the end of June 2018
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Figure 9. Hydrographic element cableway hydrograph of Beibei Station in July 2018
9. JbAEuA 2018 F 7 BUNBK L ERTIZLE

7 AR SV ERCR, BTUUEEL 7 H A riEkoK e B R %, 7 H 10 H 4 BREkKIFLR,  BkoKE BN
BerKAL 197.41 m, He K EVbE 14.2 kgim®,

7 H 11 H 16 B (LI 9 kKL ), H-ADCP AAE RIS 45 I &AL, FOARASEILE 10, [HEf, H-ADCP
S I R P R S R R AR ORI T O IR Y R 46 /S 1 O
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Figure 10. 2018-07-11 abnormal data status chart at a Time on H-ADCP
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Figure 11. Comparison of cableway current meter flow and horizontal ADCP flow process in July 11~14, 2018
[ 11. 2018 £F 7 A 11~14 HELERESCREFR H-ADCP IR B 2R EE

DOI: 10.12677/jwrr.2023.121012 105

IK YRR T


https://doi.org/10.12677/jwrr.2023.121012

TR 7K 32 W B IR SO B 5

ESRIEET Bt H-ADCP TAEMRGSAN IR, F 2 [l 35k 3 B T o 14Dk P88 R T e 4 /N P 9 1B B S #5163 Rk 7K
ARV 7)Ed, W B 48 AE 51 m N6 H AN 20m ), [Aitk, H-ADCP TARRSAIEH EELE 6 H AN,
HIR KAV AR 1.98 kg/m® 247, TRE: 6 AR (Fib &N 4.91 kg/m) K, 11 6 A RMF &I L E Y&,
HEMIX Ot S RS L W& B 22 TR 4. ST, ARAE SLbRxs L mT 0, 7 F 11 H H-ADCP sl it & A 45 1 i
BAGEITN R, HEREE AR, W 11, ARAREE R H-ADCP FISEMEIR, 33X CS~F 243
THALE 3.00 mis. =T 6 H ARMISLMIE2.06 mis).
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Figure 12. Comparison of cableway current meter flow and horizontal ADCP flow process in July 15~17, 2018
12.2018 £ 7 B 15~17 BEGERECEREF H-ADCP LT &8 12XTEE

7 7 15 H 51, RESVENEEMR 2.1 kgim®, {B4558 FH5ECN 2.78 mis, #] WiE/KJG H-ADCP F14g
EFRSGREA —BORARN; R IEOKE, BAREYEIE 1.87 kgim® A 47, (TN 4818 1 35 ik
£ 3.09 m/s, PRI H B L7 B i R A AR R 5 17 R GR ZK I , & vb B [B17% F 1.80 kg/m?, 147052 B F4 5 2.70 mis,
H-ADCP FNZ3E Jit 38 A & PO R

XGRS AT H-ADCP G R R 47+ 6 A AR 7 A H m kK, S b 2818 i 020 & H BUAS A B 1
THEOLHITE R, 318 H-ADCP [ TAERZSTE— 58 BIIIEE Bl A2 B SV =152, 842 Bl i sem, 3
LI 1 =R H-ADCP [ TAE RS A B B A PR 52 o

5. &g

1) H-ADCP TARREAML &2 2IE BRI, B2 W02 BITE SRR . LR ) H-ADCP {E %
BN, EibEILE] 4.91 kgim®, CRIITEAKIAFT LM, TR ARSER KRS, SRS EA L 2 kg/m®, 1L
ERMRETR AR DR Z

2) H-ADCP [ [ 3¢ 5i FE AN R — LA Dy — ORI &2 5 IR W AR AR, (HAEREARIH T, Rl
b EmA, FHH-ADCP LIRS A LR, EERNEE th B €M S5 . JLhhifEiiE 2.06
m/s if, RS EET T 491 kg/m®, A TR E G, (D@ SRS FEL A, IEWT 6 A
H-ADCP ZURMAISE . 448 TARRSAIER I, AT DUEN 5 S0 a2 eSO, 258 HE e g . a8k,
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MlifE— € BHPMPAKRAERN, FHIEEMSHERTE T, H-ADCP MR HEE ARG —EMSHME.

3) VHYSUEAE—E A, EREBREL T, RMEE D EAK, H-ADCP I TARVEHE A By K, (HiT
W I th T BEA BAT S5k, IITEma SO TSt Juffst 7 AR, £S5 EHARNEL T, 3k
RIS £ 3 mis /i 47, H-ADCP $idfs 55 S51TE K A I, A FH I AN Sl 08 I 25— TR SRA) s 25 1 ]
FelE, ZEUNREMERTED, 4562 TR EHE .

4) R LEDNR, SR F A RIPOKEAT 2 LI, #5282 H-ADCP [MEAIVER, 8RN, SbE. it
HATFTEENE ST, BE H-ADCP KB K R A VS, ¥ Bl AL 3 B R AN At vy, 7 Hh Y0 B 82 5 )
A L 3 A .
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