Journal of Water Resources Research 7K VEHF 5T, 2017, 6(1), 71-79 Hans )i
Published Online February 2017 in Hans. http://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2017.61010

Applications of Hydrological Monitoring
Techniques in the Deep-Water Navigational
Channel in the Changjiang River Estuary

Haidong Xu, Guodong Hu

Survey Bureau of Hydrology and Water Resources of the Changjiang River Estuary, Shanghai
Email: cjkxljxhd@126.com

Received: Feb. 5th, 2017; accepted: Feb. 20th, 2017; published: Feb. 23'd, 2017

Abstract

Due to rapidly changing river regimes and high temporal and spatial variability of tidal currents and
suspended sediment concentrations, the regulation of the navigational channel has been greatly difficult
in the estuary of Changjiang River. During the construction of the regulation project of the deep-water
navigational channel in the estuary, the hydrological monitoring department has utilized the new tech-
niques including ADCP, GPS and OBS together with the conventional techniques including the current
speed and direction meter for the measurements of tidal currents and the horizontal sampler for the
layered sampling of suspended sediment concentrations. Tidal currents and suspended sediment con-
centrations have been collected for the different river discharges from the upper reach under the differ-
ent flow/sediment boundary conditions for the characteristic tides at the different phases of the regula-
tion project and in the different areas of the navigational channel. The results have provided scientific
basis for project design, construction, maintenance and dynamic management. The basic data set can be
used for calibration and verification of mathematical and physical models.
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Figure 1. Current river regime of the Changjiang estuary
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Figure 2. Plane graph of the first, second and third stage of the Deepwater Navigational Channel Regulation Project in the Changjiang
estuary
E 2. IODRKNERE— =, ZHTRETEHEE

Tt FO A o AU I K ST 00T 2 M W T A B B AR A 1. 3% 2, Pl BIE A 3.

3. KICHEMBE AR
KT KB VA FR TR FAT LIS, R . 19 KRS 2 R, KA . K4

73



AT IR 7K A T 7 38 TR K S e AR 2

I 2 A S A, A TRV R, S BB T IX s 2/3, 457K ST MMM /0. ez, ADCP IR S i
AL N e -

3.1. MAREYSAE AL

HI T AR X 3 R VT EONE BB AN, PR ST A S A7 2 A BOR 2 AR EE G — A
Kz, N 7 ORIEARSCI AR BERS i BA THRIGLE, A HARSERH T MOTOLA GPS SE AR, 2000 FifE
KILA X T GPS Zar ki, MERM T GPS fEhrg iR, MAFNME MRS EEA 1T BRI m[2]. ENL
RS Je R bR WA 3.

H1F GPS {55 S AUE CLEAR MR , SEIL 1 BEA M X S B 26 MR AR REAT — &5 GPS (S Fn AL TG 3T

Table 1. Coordinate of ADCP gauging section (central meridian: 123°)
%2 1. ADCP M58 B i B A AR (P RF 4k 123 &)

5 NEZ 7 BT 2 5 M AL B J8=2 X ABFR Y AR L4 - 47) RE(E - 47)
B.1i e 3485629.4 3811145 31°29.18' 121°44.93'
(e) 34822175 379026.7 31°27.32' 121°43.64'
1 Jbits
B2 e 34822175 379026.7 31°27.32' 121°43.64'
() 3479487.0 3773558 31°25.83' 121°42.60'
N1 2 3475507.0 372586.0 31°23.65' 121°39.63'
(k) 3 3473116.2 3711285 31°22.34' 121°38.72"
2 T s
N 2 34731162 3711285 31°22.34' 121°38.72'
(F) 73 3470271.0 369394.0 31°20.79' 121°37.65'
B4 & 34775672 397500.8 31°24.91° 121°55.33'
~ (i) % 3473797.8 396162.4 31°22.86' 121°54.51"
, T
B2 2 3473797.8 306162.4 31°22.86' 121°54.51°
(#9) % 3470683.1 395056.4 31°21.17 121°53 83"
BGCHL 2 3481854.4 397380.8 31°27.23' 121°55.22"
Clo) 3479794.0 397786.7 31°26.12' 121°55.49"
4 b
BGCH2 & 3479794.0 397786.7 31°26.12' 121°55.49"
(F) 3477483 5 398241.8 31°24.87 121°55.79"
& 3467406.0 386887.0 31°19.35 121°48.70°
5 TybimiE 24
£ 3467370.0 384278.0 31°19.32' 121°47.06'
e 3463948.0 396112.0 31°17.53 121°54.54'
6 LT 3#
24 3458834.0 395455.0 31°14.76' 121°54.15"
i 3455821.0 395077.0 31°13.13' 121°53.93"
RaLitnlhi S2-1#
% 34528437 390936.2 31°11.50° 121°51.35"
oo 2 3452843.7 390936.2 31°11.50 121°51.35"
7 2
(W37 2% 3450084.0 387098.0 31°09.98' 121°48.95'
e
.34 e 3452143 2 389961.9 SIRIRIL 121°50.74'
() 24 3451442.7 388987.6 31°10.73' 121°50.13"
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Table 2. Coordinate of fixed vertical lines (central meridian: 123°)

% 2. BEBGEBIR(PRTFE 123 )

Fr =g X A F Y At JeLb () - 57) RE(E - 97) P8
1 HSO0 3468671.0 385461.0 31°20.03' 121°47.79' FiybimiE
2 CS0S 3462448.4 387966.5 31°16.68' 121°49.41' RV By gl
3 CS9S 3459549.0 398287.0 31°15.16' 121°55.93' Jei B
4 CS6S 3457767.0 407090.0 31°14.24' 122°1.49' Jekl b B
5 CS6N 3458698.2 407278.7 31°14.75' 122°1.60' Jukt o B iR b
6 Cs6z 3458232.6 407184.2 31°14.50' 122°1.54' Jekl b B
7 CSWS 3456612.6 4124445 31°13.64' 122°4.86' JuAl W3 25 B i e
8 CSWN 3457611.8 412646.7 31°14.19' 122°4.99' Juil W3 75 Bt
9 cswz 3457146.2 4125524 31°13.93' 122°4.93' el W3 25 By
10 CS3S 3452977.0 418233.0 31°11.70' 122°8.53' Jehlirh T B iR e
11 CS3N 3453744.1 4187935 31°12.12' 122°8.88' JeAld R BeiAg A
12 Cs3z 3453348.8 418529.4 31°11.90' 122°8.71' Jehli b T B
13 CS7S 3449099.1 423533.1 31°9.63' 122°11.88' Jekth B
14 Cs4S 3445388.9 428823.0 31°7.64' 122°15.23' el B
15 CS10S 3441343.8 4351458 31°5.47' 122°19.22' JeAg 14+
16 NGN4S 3469339.0 373526.0 31°20.32' 121°40.26' T AR BRATLAE R
17 NG3’ 3466939.2 380366.9 31°19.06' 121°44.59' R RE
18 BGO' 3479677.8 382740.6 31°25.97' 121°46.00' Jei
19 BG1' 3471863.0 395741.0 31°21.81' 121°54.25' L
20 NGO 3472177.0 370555.9 31°21.83' 121°38.37" [Eapess
21 CB2 34595255 395727.8 31°15.14' 121°54.32' LT
22 NC2 3452597.0 390562.0 31°11.36' 121°51.11' [EEEi NN
Table 3. Successively used locators and corresponding main technical specifications
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Figure 3. Layout of hydrological gauging in the Changjiang estuary
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K247, 2220, VR IE R ) (50bE I [F 2 38 2 4 0 T IR0 e 1 ek R, AR ) 57 R0 O T T e 4
SR T R A D R, A AR R A R A R T RIT O R A B AR K M@ A
FER KRR, VLTS W, RAEZMEZ 8%, Mt HR. S5 i L 2 2K, 1fi ADCP 3l
IR0 565 D) B A e M v AR X et 2, R TE YT VR ZK LI VA B T RE R, A 1998 4Fjiti TIFaaforit . AR A
Fi ADCP S iyl J7E FH 2 2 B0 AH 45 & 10 7 2l 20 o v B, me G A g LA 2 7 v LU B AR AR AL 1 R LA 4
A 5.

7£ ADCP ZliffiilligsH, HFH ADCP Il GPS Bk-& M HHIAR, LAl L IR 23 A\ 55, #fifk ADCP fig
YW 2R+ 1m (O 0R AT EE AT o AR HHE U I 36 A0 A 5 B ) X P IRGTR K /NI 8 & FEAR RIS B B, BUAS T 37 1K
W~ TR
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Figure 4. Changing process of flow and sediment split ratio in the south-north channel
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Figure 5. Changing process of flow and sediment split ratio in the south-north passage
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