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Practical solution for precise operation of complex river flow measurement
Lei Fan
Hunan Xiangtan Hydrological and Water Resources Survey Center
[Abstract] This report focuses on practical solutions for precise operation of complex river flow measurement.
Analyze and comprehensively apply traditional and modern flow measurement techniques in response to the
characteristics and measurement challenges of complex river channels. A detailed operation process has been
developed, covering pre measurement preparation, measurement point layout, measurement process operation,
and data recording and processing. At the same time, a measurement quality control system was established,
including quality control indicators, methods, and error analysis and correction. The feasibility and effectiveness

of the plan have been verified through practical cases. The research results are of great significance for improving

the accuracy and efficiency of complex river flow measurement.

[Key words] complex river channels; Flow measurement; Accurate operation; quality control

THTSE BN A AR T /K R L S e P B it T A
SLRIE BT HARF R A T K TR S, (15 T R R X
JEERWEHG N o RN B S T TE I B0 Tk B 5 BERIE . B5
B IR  AEIR R AE R E L, SR, AT R R IEIR R
&R AFAETE 2 WL, W ERARIERA L BAEREA M
Vi U A APRIESE o DRI, ) E — ARG HERR R SE AT KA
AV B K.

1 SFiEiREN SR

L IR 2% TE R

RARE R IR B R R . HT IR S5 2 A2,
W LR M SR A, BB TR A R Ak o IR XK Uit = H
T3 R 278, e 7 5 3 K P T EL B TIE S i B T ]
S PR T P IO, 5 AU S TE) A A AN A, TR
FERSANHIN, H AT A0 R i B A o S O, IR R A =
3 DR TR AR o 32 UM B3 SR K R I, T AT ) 7K AL AR
MM FEROR, = Al B 7K W T AN R e 5l J0 5 A 22 57 X

L. 297 B A

FEIN 2 S AR 2 BE 2 M AN E. KR TR
ke, TR R R B K TR R SR K R, B
Wi 7K 28 2 25 S A B L B . K PR YR B 7 A
R B B, W Rl TR B K I & H 0 T
577 VAL T 2R 9 T S T s R M, % B A 1 O R A
NI R IR RN S, B RO B K E R .

L. 3 EHEAAE A

FHRIE TR BN RAAEE SRR A A5 NR 5%
TE I DX 3 SRS B B, LT 4 22 R IR K AR AE - B2 2%
{107 b T 25 A 25 0 R AT U SR B K, R M 4 T R B S B ZK AR L
IKAL BN BN BRI i 77 SR B SRR 7. Ak, BB R
FK b DR 2 TP B 4% IE 3 LA, S2mmill i 45 0wl S8 1 . X
S [R] F AT 2 5 Z ] FRORE IR o ok T B .

2 mMENSERAERE

2. LG & 7

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 1



Hydropower and Water Resources

IR IR FY
FoOLOH 6 HeRA 1.0€2025F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

FEAT T 7 B D0 R AN, A% 8 T v T LA (SN R A
BRI 3 Ao 5 20 e, AT ASCINY B 3 o T SR AN R B A KA
P, 656 W T AR T S U o H L e A TSR AT e ¢
TSI . {23 6 P SRR A 5, G I KA B AR TR ORI 52
Vs a2 S E TR A T I (X RTTEAE R
ZRIRTIE N TP AR TR R IR, BT KR A AN, AR R R
KEW A, FEIERFR B

2. 2 MM EHA

BB B, DU E T BOVE 20 a0t T 2 k.
7 27 20 3 B A (ADCP) SR FH P 97 S S S 2, T [ B 3R AN [F)
IREZRNTT [ SRR S, AT DB VE R R R s i . H8%
BB SR & A S AR I AR LA, TR IANINA R Gl K
S LRI N B K TR T, TG R L R R A K A, S IRBE RN,
B AEE, AT ST R M o TR R R AR S AT B AR B
SRHGEKTE R, &a e B R E.

2. SERE R

BN R ARTTE AR IR L, TN B BOARAE AL AE LA AL 55K
KR HE R Z M ERAG TS5 e AL Gt (R IUR A1
Hedfe, 75 FHADCPHEAT 4 W T 58 46 00E 5 X T f 6 B xE DL RIA ) X
1, MR A A R G AT AR N . Bl AL, R I &
Zi R TR R IBEAE A 2 o, A SRR U BT SRR L X
LRGN T ARETE o AR SRS, B S T Bk AT T
PR

3 FHERERENE

3. LR AT AE %

U F A AR A DR A I B M P . SR
BEAT BURMICER, WCSRTTE I P SO BER), BAfK AL, i,
TRAEHE, T AT R AR R A A B A A B I S AR T
TSR BEORL, anin S L ] PRI I R4, DA & B B
Do o P BB AR REATAR EAAE R AR R0 A A A
ADCPEE L HI SN 15 7E 4f, A% IR /2 75 IR W LA, ik (O 15
TR E A RO o A% IR B2 AR HE ZERBEAT RAE, T ORI B Hich
(HERAYE . [RIN, THE 4% 0 0 B A B &, AR AN SE .
S DN PR ) AU B 7 SEABAR SR B o AR T3 P 7R B AR A AT
& H ), PG E R MR 7). % PRAE & 77 %, B
MATE. WETTE. WEHFRE.

3. 29 A BRI

DN AT B TR — R ) SN, DA R B 0 4 1 S5 I T 3 Y
AKUIEDL . e B R PE I W I RFAE . AERDER ERIX . 5
B SCRICAAR SR A BN AT B A 3 DR KR 3 2
T IE, LA B AN TE R R EOK . FS I ALK R
2%, A B AT PAT AR AL AR R AR AT 7 A o SCIRUE AL
FEAS KGR ASIC (7, A BN G A B T 4B S0 TR A A
HAEF o AR KA AR L BRI A AL B o FEANEKAL R,
TR T Ry 7K B T AR AT 70 A 2 B AR AR AR B B, R A AN
IKALZAT AT I A1 B PR, DA CRAIE U 5 0 0 2 o 30 AR

0 R S SR s Y o DU R P R, W

3. 3R AR

FEIU I R o, T i R A R R AT o S5 48 FH Y A
T R L, RN B RIS CERRE 1°F & b, IR UK,
{EE AT KGFERRMIALE o« 42 R E (100 B [R]E SRt il A
BER, SR 5 AR AT KA HE 2 2T H SR 8 - 7 {3 FADCPgE A 7l
S, BRI Lo AR R, LR T O S AT R 1
g e S M 1 A 1 AR S A R R, R R R R
AEFE R . 0 B B KR T H T S AT R e =
7T 0 o, SREEUAR B A o 7 e AR R I R
ANt o T G DR U R P T R VRN R T B AT
o AR, BT B IR B RAE %, RSB KA b,
DI 5 42 (1 50 A R 34T

3. 4D SR b3

RO SR B e B R R AR R, BRI D SN
S KA SR o 0 R e R ] AL
B AGAE BT LR AR A B TSR A A i 7 2, TR
PR st . iR E R R RN R E BT E e R
GEHCHE AT ARG A RO 2E , 500 I S5 5 000 o % T AL 0 P S
A KBTI ERE. T CCRAAR PR ETTE T,
U R T AN ARUMESE o TETHE R v, B3 R i 2 AUAS
B B, o B4 AT A R KAE TE o R R T SRR X i ik
TN RO B, 22 R A 2. I AR (b B 2R 5 3%, B
MRS R . 5, KA H 5 Sm AT R, DME 580
R Lo AT

4 MEREEH

4. Ui s fahs

N T AR A 24 YT I R R P R R, 7 L ST B R
Pt FaAR, TSI A A 15 22V R VR ZE AR BN e B
(BIE/KF95%) : —ZAFEAKICHE: Bi7K5% H7K6%. fKKI%;
TRRE R O k6%, K 7%, K 10%; =2k B K SOk
FK8% K%, AKIK12%, RETIRZE: —uk: £ 1%L (F—
2hiR) « 2% (HAh k) — 2/ =38k 220D (—27k) . +
3% (Fefth i) o I ERE FRE  EE B A AR 2 —, LIS I
FEFEFIR BT SRS BE o R0 B B m LLOE I S AR AT AT
of Ll VP Ay, — 8 T SRAT SR AN SR AT A T O 25 A8 BRI +
3% (M RAFIE), #6522 (Wil . K%,
S ZE AT JRTE &5 £ 5%, RAIRE: REIRZE OMHMWZE) NG|
TE 4 %GR P o TR T S0 U 75 25 R ) B2 5 o A e
THRTE AN . SR TR R AR . R SR S
HAA—SEME S T, BIEA R N T 2 0ol &, 530005
P AR o B4 14 5 Pt o A ) A S 5 T, T T A
W H YR AT e IE SR, AR IR

4. 2 By i

JR B T IR FE 2 R o AR R R T, B A 1A

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



Hydropower and Water Resources

IR IR FY
FoOLOH 6 HeRA 1.0€2025F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

AT ICHE AN G o 5 IR R 2 10 15 0 B AR T JBT 34, ey ook
X \ADCPEE & £ HEATIHE, T TR 4 B0 RS 2 78 H s (A R,
EEREANRSRE, BaR&EIN. ENEEREFR, /TRERA 2
YOI B SAME B 7 1R SR AR S R FE o % F] — I ST 2 IR
D, SR JE VTSI, I BELR ZE 500 . 38 a] DR AN [F)
BRI B V2R AT T ELBGAIE o 451, [ s PR 97 343 72 RO ADCP i gt
AT, X LCH R TR B4 R, R 2 RO, W —
ot SR, $E H R ATLE

4. IREF T HEIE

WESHT RSN E R E AT, WERE R AR
RGRZEMBEPLIRZE . RGERZE 0] B2 BT 25 & IR HERR
DB 7 VR AN 52 38 55 5 DR 5| A2 1) o B3 2, RN AR VAN TR 2
SHIN R REIFAE RGO 2. BENLRZE I T Bt e
HIESR DR 22 512 1, /K M 3. N R E R 2=
W T RGRE, TS I X A AT ETR . SO
B RS HHTAEIE ST RENRZE, 7T LR Guit oA 5
AT AR, I 2 R, THEORZE I AR, AR S
E B B 45 R TR IR

5 FERMARG

5. 18 AL

IEEUE KSR K SO AR N B ATHT AT . BTE L G
BRI A £5400m, 9 R B, WA ZE IR A TR, B WO,
Hh s KA B E A 5 20 140m, 47K AL B48. 40m7e A i, A5 Fig R4
60m, FE N 30mAb AT — R B, 1@ WEFE S YL 1A AN 3 BT WTTH , 30K B
YD, AR, SRR R . AR KEAK, SRE
WISAH —E M. LIF7. Skify SRR A R I, M 23m;
T Skm A W VT VR sk L 2 VAT 3, 185 2403, Bm, FF 3 i Bief oF 7K 57 978 12 )
B — 5E B . 20 1 94E 3 T 200mAb 15 2 LI BT, XoF Ut 5 00 36
H—E R

5. 277 TS5 45 AT

I B AT e, TR A 2 T RS MR TR
S it USSR B R T AR K SCBORL R b Y 4, XFADCPRI £ & it
BACHAT T PR HE, FERHINE N BT R L U A B
SRR T ITERHE: EERIX . KRB XIS b B
T B A, 98 MER 3 BEURUNE I, DRI 1) AN S LTI, R AR IE I )
i F JE I o SR A0S A3 0] 22 5 ADCP 1 T B AR 45 5 1) 7
1% o M B AR P A PAT R E AR, Sl I 2 R S BP0 E R

M BT R, %07 R e IR T A A B e
MR, 5 1 s AR AR LG, 707 R I A R
REHER S A [ KA 254 T B IR 7 AR A o R ) 7E 2 7K 3,
ISR 5 LR IE B m FE VI, T 4 A 5 K AR L AL R 47
BRI R T 35T BB K SCRAE, 4025 38 b B 5. B M 2R
TBL AN IR AT AN R o 3% 2 2 B AR A 2% ] B P37
ISR T HIMERIS S  REREW, BR800 R
6 1A A ot A R AR A K 32K T R AR 2 (]
B WA SRR E N AR 45 R

6 Hit5RE

A AT %o 52 A T T R B, e T — B R R
ST 58 o 3 3 ) 52 4% 3 T s R ) B EE SR B 0, W
TN A SR SR L XA SR B I B R IEAT T 4T,
P T ARG A B BT VEANHIE TS HE BRI, A5
AT DS E . R P R AR S A ST, &
SL TR B R R, AR B bR 7LL BOR ZE T
HEIE.

Feok B 7T AT CAAE 2 A J7 T FE I o AE M B3 AR D5 1, wT Lhigt
— ST T 2R A U A AR 9 A, $ i 7 2 2
ASCHD 00 B 2 AR R B, B v A ) AR R A =M B R R 7
Hodm b 7T, W] LLSIA T RE AR SR H AR, X K& i &
KR BAT VR FEFZAR AN 4T, 1l 7 T A O R AR 2

(&% k]

(Ll EHEREETEHERANTEMT I EH R E
4 B 7 101 AR K 9T,2021,52(03):112-117.

(212 W 48. % 25 45 M $ A A 7 2 o T 0 & o 9 SR #F 2 [0).
9L K 3E,2023,(14):74-76.

Bl&dk %, | &5, AR MR N ET KB LFRILAR
JEIT & 5 4 72,2018,(10):79-84.

L4750 4, 57 VR 20 B W R G TF LK B #5207 B 4
B By AL X A IR A F],201 3-06-03.

[5]F T« A & L 28 78 37 38 ) & o 89 )5 7[00, %0 o B
230,201 2,33(08):28—29.

(61 € s & 36 #5E ) (GB50179-2015).

[71 CR ST A8 ) (SL195-2015).

EE B

& (1999—-), B ik, AR IAAL K 5 AF Bh 2 TA2 )P,
BRI E: KKK R,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 3



