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Abstract

Due to the need to close the gate of the Qujiang Fuliutian Power Station for maintenance, the flow rate of
the Qujiang River has sharply reduced. Conventional hydromectric propeller is unable to meet the accu-
racy requirements of flow testing. In order to collect accurate and reliable results of extremely low flow
testing, we measure the extremely low flow with cable and navigation ADCP combined with GNSS, and we
calculate the measurement area of ADCP with the hydrological station’s large cross-section results,
which has good effect and reliable accuracy, and effectively solves the problem that conventional hy-
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dromectric propeller flow cannot measure extremely low flow rates, and meets the ecological demand of
rivers to obtain the minimum discharge flow rate.

Keywords
ADCP, GNSS, Extremely Low Flow, Flow Test

Copyright © 2023 by author(s) and Wuhan University.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

BB R SCHEWLT 1953 4 6 A, SRR KNS, WRIRUK SO, BLEtRISHER, K BHETT
v ARSI KA TR T G SRR R — 2R K ST, NE e vbul,  Ja [ S AR St . R H AL
KALL PR HBACEVIE. BRI BEK. Br . KBTI AEE T E o Wi BiE 1.5 km Ab, AR M
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2. FEA ADCP S&E4ERRSUNR X 5
2.1. MR ADCP Ji7ETE

ADCP “ZHRAEESM b, 1> ADCP Bify 4 Miehgds, #Hiaeds 5 ADCP Midpli—& K ff, - Haedeii2
R A SRR . BeRE S R A SRR T TR VG Y, WO . B RE A A0 [ e AR A, AR
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3. AR ERIKSCNIE 75 3%

Xof T AR I SR s, AR FH G nE At ADCP Fi& GNSS WA T . BT 52 il s
it (AT 3 B0 AL W T /KA A vy T TR 9 » (EL A AR S o A PR AT S o A5 A IS Vs 04 0.018~0.5 ms,
TCVE I A AR BRI EEK, SR B5TE REAR 4T A1) ADCP RES% M 47 BEH B2 H RE CRAELE K SO 56 Wi £,
454 GNSS RedEmifI S tH ADCP JFa S RN 2 I RO BE BS . 151 1 ADCP B I 56 B R L, M8 A Hh ]
PAELRRS AU Wi i AR SRS S, FRAS A A SO i ORI T U A, e KW v S S
—KAL R R TE W A o [ 2 DB K SN G i 18T, 3l X ADCP I AR REAT 2O, REA AL
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3.1. ADCP & pi SR

A VRIS 3 R S LI T 8 YR ADCP My, B2 1 vl A, “PHIESE 0.006~0.009 m/s Z 8], (KT
A I G, FREAE 13.43~20.16 m’/s Z 8], J& THAmE .
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Figure 1. The diagram of ADCP field test results
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Figure 2. Cross section of Luoduxi hydrology test
& 2. TiEZ/KSCNEEEE
Table 1. The results of ADCP test
%2 1. ADCP IS i R
M W (m’/s) B K UIHE (m/s) T PE (m/s) TR ORKPR(m) AT W T T AR (m?) JK A (m)
1 15.65 0.142 0.007 17.85 2236 204.53
2 20.15 0.147 0.009 17.85 2239 204.53
3 17.84 0.095 0.008 17.85 2230 204.53
4 13.45 0.140 0.006 17.79 2242 204.49
5 13.43 0.110 0.006 17.76 2238 204.48
6 20.16 0.129 0.009 17.76 2240 204.48
7 19.17 0.116 0.009 17.71 2130 204.45
8 14.86 0.085 0.007 17.71 2123 204.45
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3.2. BT ABESBIELE S ADCP RiFEHERERR

T /K ST T T AR A R R TR 2 AT, TR AE 0.006~0.009 m/s 2 [A], AIKTH HE I A R it I T
WMEAE 14.39~21.68 m’/s 2 [7], VA& AR Lt ADCP 0 () T AR K

Table 2. Calculated flow results of large hydrological section

2. KCKHTEITEREAMRE

MWk i B (m’/s) TS5 () 5 R IKIA(m) TR 38 W7 T T AR () FKAL (m)
1 16.86 0.007 17.62 2408.80 204.53
2 21.68 0.009 17.62 2408.80 204.53
3 19.27 0.008 17.62 2408.80 204.53
4 14.40 0.006 17.58 2400.23 204.49
5 14.39 0.006 17.57 2398.10 204.48
6 21.58 0.009 17.57 2398.10 204.48
7 21.53 0.009 17.55 2391.70 204.45
8 16.74 0.007 17.55 2391.70 204.45

3.3. BRI 4

JE A T P O SR B AT R (LR 3), FHOK SCOR BT T H S A TR AT ADCP il %) ] T8 THI FUA7 A AN [RI R
FIZEME, ZMETEEN 158.1~268.7 m?, 45 FAHZE H 0 LT N—6.59~—11.23, KALEMK, ZE(EBEE.

Table 3. Comparison of the two flow results

= 3. FRRERRITEER

mx ADCP Sl i i (m’/s) 3t BT T S59AL B (m/s) i AR 2 4 L
1 15.65 16.86 -7.17
2 20.15 21.68 ~7.05
3 17.84 19.27 —7.42
4 13.45 14.40 —6.59
5 13.43 14.39 —6.68
6 20.16 21.58 —6.59
7 19.17 21.53 -10.94
8 14.86 16.74 -11.23

4. GEILFNEEIN

IS, A T RS R IR I A R R, RN A R I 56 77 ORI T ST AR
LA

1) FERFAAG TR H A2 T s T T, W R BT s, REE F s L 9 ADCP 32471
.

2) TEARTUHEIGH T, 8 ZiiE s eI 35 5 i3] ADCP MIGARIOAT HEEE, AR CRAEAS i 25 0 4% W 1 .

3) JRICEE KW A LS ORI, H AN R RS BEAT 1 360E, P /K Sk K B T 32t A7 W o o AR o S5A
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4) HI ADCP it 01 Fr) Wi T -~F~ 25 37038 45 5 7 SCanki DKW T 57 1 90 38 D o R - 50 970 8 P RS 2 o v S v
5) I BEIE ] ADCP WA, PRI K SCol R Wi BE4T m AR A U5 30, e Ruthis b ADCP % ()
B X iRZE LSRN 5] P A R R SR IR
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