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Impact analysis of long-distance channel dredging on

designed navigable water levels in Jinhua section of Qujiang River
SUN Guohong', HU Peng’, FAN Hongxia>, QU Xindong’
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2. Nanjing Hydraulic Research Institute, Nanjing 210029, China)
Abstract: In mountainous rivers, dredging is frequently employed to increase channel depth. However, long-
distance channel excavation often induces water level degradation, thereby altering originally designed navigable
water levels. Research on variations in navigable water levels is carried out based on analysis of measured
hydrological data and numerical simulation. The results indicate that, for the Qujiang and Lanjiang waterways, the
designed minimum navigable water level adopts a 98% guarantee rate. After 2010, the water level with a 98%
guarantee rate decreased slightly by 0.14 m, still maintaining a 0.34 m margin compared with the current
designed minimum navigable water level in this section. The designed maximum navigable water level is
determined as the water level corresponding to the flow rate that ensures the safe navigation of ships. The
maximum navigable flow rate of the Lanjiang River is 5, 340 m’/s, with a corresponding water level of 27. 6 m.
During the same period, the designed maximum navigable water level at the Lanxi hydrological station dropped
by 1. 0 m. Under the condition of the same flow rate, the water level decrease has caused an increase in
longitudinal flow velocity in the channel section of bridge zones, which is unfavorable to the navigation safety of
ships. The class III channel improvement project involves a dredging length of 40 km. After the project, the
maximum water level drop at the downstream approach channel of Yaojia lock is about 0. 1 m, while the water

level at Lanxi hydrological station (the terminal of the dredging section) remains basically unchanged.

Keywords: Lanxi hydrological station; stage-discharge relationship; channel dredging; water level variation;

designed navigable water level
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Fig. 2 Phased stage-discharge relationship at
Lanxi hydrological station
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Tab. 2 Statistics of flow-stage variations across different phases at Lanxi hydrological station
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(m*+s™") KA /m /KA /m A5 fb it /m /KA /m A5k /m KA /m Ak i /m
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Fig. 9 Water level variation before and after channel dredging under maximum navigable discharge

4 H5iE

1) A2 ey RAD R TLAUE B h TR B R
SR, 22T o 22 K Sl R i R AL T
W e, A b bR B 2R AR 22 Y00 Bt R e
TR ALFEBRIA 1.0 m, 35 BT DCATE A 1a) Jid 34
K, AFIT A AT % 4

2) TERMEMNUEBIRIG, WM T Bk
T ERE UK A — P AR, (HEERA R, 2=
BRI BRI A R,

3) 2K 98% RIUEAK AL/ IMEREAR 0. 14 m,
W5 B BUA T B B AR K AT — W AR

SE Ak
[11  PYVT@EATkRAE: GB50193—2014[S]. dtat: v =34l i
fdiAt, 2014.

Navigation standard of inland waterway: GB50193-

2014[S]. Beijing: China Planning Press, 2014.

(2]  EGGMS, RN, WLLE, 45 SZBRAS )T ek i — 2

Ay 8 51847 77 AWFIE [J]. iz T4, 2025(7):
143-149, 214.
WANG Z P, WU L B, FAN H X, et al. Building scheme
and operation mode of second-line ship lock in
Longtoushan Junction under confined space [J]. Port &
waterway engineering, 2025(7): 143-149, 214.

[31 MK, JELLrz, X, 5. BT e Sk (AR — 2 s 1] 3 A

IRLFR P BB 1 A 5 (9] K R K2 TR 2 i,
2023(6):213-220.
XIAO Q, FAN H X, DENG W, et al. Study on navigation
flow conditions and improvement measures at Longtoushan
Junction in the Ganjiang River [J]. Hydro-science and
engineering, 2023(6): 213-220.

(41 A Pl o s DX Il 2 T 35 3 e e A9 7K A3 F)
AEAMHT[I]. T EIKIZ, 2024, 24(2): 92-95.

SHI Y. Characteristic analysis of designed maximum



B, . BT e BATE KB B BRI il AR AKAL R AT - 177 -

(5]

(6]

[7]

navigable water level of gate-controlled waterway in
plain water network area [J]. China water transport,
2024, 24(2):92-95.

SR, X VK. I PH LA T8 B T A v K AL TS Ay
Br (1. /Kiz T.#2, 2022(6): 145-149.

ZHU J Z, LIU B. Calculation and analysis of designed
highest navigable stage of Puyang River waterway [J].
Port & waterway engineering, 2022 (6): 145-149.

RS, A TUL, IR, 45, HEMAX AL I foc od i
IKAEIBIE[T]. 7Kis T A%, 2022(11): 128-132.

TANG W, ZHOU Q K, ZHOU L X, et al. Demonstration
of design lowest navigable water level downstream from
Yanzhou Hydro-junction [J]. Port & waterway engineering,
2022(11):128-132.

TRENE, £, XK. 1 9 5 52 20 A ) 1503 e A A
IKALHT[T]. K38 TRE, 2020(6): 137-141.

XU J H, WANG P, LIU C B. Analysis of design lowest
navigable water level of Linhuaigang second ship lock [J].

Port & waterway engineering, 2020(6): 137-141.

(LEF 152 1)

(71

(8]

91

[10]

WIS Kz« T kSR [R]. db BT 22
iz, 2021,

Ministry of Transport. The 14th Five-Year development
plan for water transport [R]. Beijing: Ministry of
Transport, 2021.

Wz, 28, XA A, 45 TN B 2 5 i
TE KRR IR AR T 56 & 0], KRR 3k 2, 2022, 33(2):
240-252.

YANG Y P, LI M, LIU W L, et al. Study on the
relationship between beach trough evolution and
navigation obstruction characteristics in Jingjiang reach
of the Yangtze River [J]. Advances in water science,
2022, 33(2):240-252.

HEGR, MROFIY, e, . =0 TR FYS RV B
SRR R A [T]. KB 2 RS, 2017, 28 (4): 543-552.
XIAJ Q, LIN F F, ZHOU M R, et al. Bank retreat
processes and characteristics in the Jingjiang Reach after
the Three Gorges Project operation [J]. Advances in

water science, 2017, 28(4): 543-552.
XYERH, ¥ 2 F, TRARER, %, =W IR e B v

(8]

(9]

[10]

[11]

[12]

FEAEAS, TURIAE, 5K BB Ll DR AR T 3t B35 g 3 A
KA 5E 5 R[], K8 TRE, 2007 (4): 66-69.
TANG C B, GONG B S, ZHANG X M. On methods for
determining the design highest navigable stage of natural
rivers in mountain areas[J]. port & waterway engineering,
2007 (4): 66-69.
Tk, WP, RIOT, 45 AE—BU R RARE UK A3
PRIESFAR L [T]. K T3 A2 LR, 2020, 39(1): 31-43.
WANG L, XIE P, SANG Y F, et al. Guarantee-rate
frequency analysis method for designing the lowest
navigable water levels with inconsistent characters [J].
Journal of hydroelectric engineering, 2020, 39(1): 31-43.
A, AR, M ziz, A5 KT i i ] 1 e fiC
JUL A 22 7 35 (9. K 3 K HL A, 2014, 33 (1):
120-126.
WANG D, LI Y T, DENG J Y, et al. Study on
calculation method of design lowest navigable stage in
scouring channel downstream of dams [J]. Journal of
hydroelectric engineering, 2014, 33(1): 120-126.
(RLmiE EAEH)

JEA PRES 258 e B 9 o 6 2l 9 A O 2R (7). KRk 2 ik
J&,2020,31(6): 862-874.
ZHAO W Y, YANG Y P, ZHANG H Q, et al. Adjustment
patterns and causes of the morphology of sandy riverbed
downstream of the Three Gorges Dam [J]. Advances in
water science, 2020, 31(6): 862-874.
RIFy, VP, BRI WK Z KIS TR 2 2]
T R R R (D], K BL 2 R, 2017, 28 (2):
193-202.
ZHU L L, XU Q X, XIONG M. Fluvial processes of
meandering channels in the lower Jingjiang River reach
after the impoundment of Three Gorges Reservior [J].
Advances in water science, 2017, 28(2): 193-202.
VFRE, R E, 3. KITH R K U5 IR it A2
PERFPEDTIE (1], ANRIRIT, 2013, 44(23): 16-21
XU Q X, ZHU L L, YUAN J. Research on water-
sediment variation and deposition-erosion in middle and
lower Yangtze River[J]. Yangtze River, 2013, 44(23):
16-21.

(A TH)



