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Determination method of design highest navigable water level of

Xin’an River tourist channel based on maximum navigable discharge
HU Fei', FAN Hongxia’, XU Hui’, CHENG Yang', SHEN Baogen'
(1. Anhui Traffic Survey and Design Institute Co., Ltd., Hefei 230011, China;
2. Nanjing Hydraulic Research Institute, Nanjing 210024, China)

Abstract: The Xin’an River tourist channel is located in a river with rapids and fast currents, and significant
water level variations, posing difficulties in determining the highest navigable water level as a key design
parameter for the channel. To address this problem, a hydrodynamic mathematical model of a long river section
with multiple hydro projects is established on the basis of measured data. According to the flow conditions for
safe navigation of ships, the maximum navigable discharge of the channel is first determined: bounded by the deep
channel at the perennial backwater end of the Xin’an River Reservoir, the upper part corresponds to an incoming
discharge of 600 m’/s at Tunxi Station, with a corresponding flow assurance rate of 3. 33%, and the lower part
corresponds to a 3-year return period discharge at Tunxi Station. Considering the joint operation of hydro
projects, the maximum navigable water levels along the route are calculated through a mathematical model and
provided in sections: from the downstream of the Hubian hub dam to the upstream of the Zhelin hub dam, from
the upstream of the Zhelin hub dam to the downstream, from the downstream of the Zhelin hub dam to the
upstream of the Meitan hub dam, and from the upstream of the Meitan hub dam to the downstream, respectively,
are 117. 6, 116. 4, 111. 3, 108. 4, 105. 1, 108. 55 m. The annual effective navigation assurance rates for the
channels above and below the deep channel are 91. 67% (with 3. 33% and 5% losses at high and low water
levels, respectively) and 95% (with only a 5% loss due to low water levels).

Keywords: Xin’an River; tourist channel; stepwise canalization; design highest navigable water level; maximum
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WimEHE: 2025-07-14  RAREA. 2025-08-13
«BETE . 2808 R A R159T 3 X R B (2025-2-49)
EERN: H(1985—), B, EHB AN, MEREDREIT, SRR I,



- 154 - K oiE LA

2026

Bl KA RS TREES K, Hhi
e B L7 AT T2 S S T S A A ) 3 A SR A
GERTT, SR RMUE TREE s E s, WK
TF Sz FR U P8 SR B G RX 4 %o VAT AT R Ak, Bk
S LA SEBUK B IR 2R A R . B R 5RIE
T THE LK A7 3% GB 50139—2014 ¢ PN 0] 3 fifi bk
HEY "R ITT 305—2001 ¢ A RS A BT HEYE ) 1 B
11, BT AT K 2R 5 ~20 a — itk
KA

Wi 5 AT S AR T L X A 35 ik 32 BRI R AR
PP R, A L AR P KT R SRR, A S5
TE K F T DXGE MK AR 8 M DL R R
e FEAE Ly DX Y] S 3 3 e A AT O A o R R
WML A, 2224 FARDARE bR 2 i AL F
B IX, PR HAG BRIk R IR R A, BRI RO R
B AT A I 20 a FEARZE 10 a; T
AL IR, A 22 B A 3 5k 5r  BH VLA
K BCEEA ) $2 1R 2 a —B KA/ R ik
TR MR AL rer ™ @ SCR FH AR IE R L
S Ly DX S s V) 35 T e e W K s AR
TARAE SN R K D ) L 2 Ak 2
TIPS X AL, T 44 de R A A
SEREMUKAL, JERAL SRS | RS . SRR
Wit AT, I XAGE SR R JGE TR S, 4
Vit e B KO E 1 R R, DAAE R R
S e SRy BE B AR AL b R i, A A2 X AL R
M 44 B 8 R L Ly DX ) A R 9

R

BT TR RN, ARSI MAS, 2
LT R B PRTT e B HE EARAE, R Bl T2k
B S A, RV Shr e TR, R
WATHRIF AN . R WEHUE AR A AL, WH
B KA BB 52 N A IR T U5 . I BOYE N
SRS DRI, BeAd T8 42 VLK 272 5y [nl 7K
X, 2BUKALZ 4 R AT, Bt fe i
FOUAASE 1 5 A H DRIXE . AR Sl 3 o0 A 2 T
TSE K SCERATF IR A G AT BUIR,  S7 3 MX AL 55
AR B L XTI 7K 3 T B iR, R T Ay
WAL AR, B E S o RIE AR &, AR5l B
FORITHEE, o3 Bean & B 00 B T ds e e AT K A
e 351 81 AVA D SR 7S oW SRR VANI B BUR SN
UL e R 0 B e e W ALK AL, PRI B
SRR A8 A I3 PR UE R AE 5% LI, IR A2
SEMARTE E S BE ST, BT CR R T 2 VT IE 1
T84T Kt D I A 18 2 e e b e e AT K 7
HERMS%

1 I#EHR
| I T W a TR B =K

BT EFE R T E i mRT B, W E v
MIZR, 2R DY A /e 2 S0 B VL S PR T & UL
FWTRE RS AR B DR ACHT VLK P, B &L T
TR O BEA K 85 km, AL PRI, ST
S wIgE R A, WA, W R, Y
5%0; A LT C AWML, IRAERXA, DL 1,

B1 2022 F4 AFRITFREEZIA—KEHOMERS
Fig.1 Riverway situation from Sanjiangkou of Tunxi to Jiekou of Shexian along main stream of
Xin’an River in April 2022
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Fig. 2 Mathematical model scope and hydrological measurement layout for entire river section from

Tunxi to Jiekou on main stream of Xin’an River
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Tab.2 Verification of medium and small flood levels m
IKRALE KRGS SEfE A ZH
1 122.52 122.56 0.04
| 2 122. 40 122. 38 -0.02
DE 3 122.30 122.33 0.03
4 122.28 122.28 0
5 115. 13 115. 17 0.04
6 114.22 114.25 0.03
S > X? .
ﬁﬂ?ﬁ'ﬂ 7 112.70 112.71 0.01
IRMERX L
8 112. 07 112. 09 0.02
9 111.93 111.94 0. 01

&gR2
KROIE KRGS SEE HHE Al
10 111.86 111.83 -0.03
11 111.25 111.22 -0.03
12 110. 85 110.90 0.05
13 110. 00 110. 02 0.02
14 109. 71 109. 68 -0.03
15 109. 52 109. 54 0.02
16 108. 74 108. 77 0. 03
WAl 17 107. 93 107.97 0.04
IR A 18 107. 85 107. 87 0. 02
19 107.79 107.77 -0.02
20 107.78 107.76 -0.02
21 107.77 107. 74 -0.03
22 107.75 107. 74 -0.01
23 107. 74 107. 74 0
24 107. 74 107. 74 0
25 99. 50 99. 50 0
26 99. 38 99. 37 -0.01
27 99. 36 99. 33 -0.03
AR AL 28 99.32 99.28 -0.04
PIF 29 99. 14 99. 15 0.01
30 99. 08 99. 08 0
31 99. 00 99. 00 0
#o 98.91 98.91 0
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Fig.4 Maximum flow velocity and water level gradient in
planned channel under condition of a once-in-three-years
flood discharge
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Tab.3 Parameters of every ship

AESIHE M /m M9 /m Z7K/m 7Kg /m T REL LISSINTES ' IESY
300 Mg T o 46.2 7.6 1.75 44.0 0.76 0.973 510
CErILIT S 5 U 18.8 4.5 0.95 19.3 0. 62 0.973 140
CHEL ST 23.5 6.2 0.99 24.9 0.40 0.973 119
“EERTLHAER” SR KA 45.0 10. 6 1.50 46.5 0.55 0.973 350
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Tab.4 Calculation result of beach erosion capacity index
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ship lock under a 3-year return period flow
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Tab.5 Designed highest navigable water level of each
control node in Xin’an River tourist channel

Bl TR i AR B RS UK /m
T WAy KO0-300 117.6
SN AN i K1+300 117.3
B EEEsk K2+700 117.0
o fElmF K5+700 116.7
B AElRgs X K5+900 116.6
o EAER K7+500 116.5
B PO EN KR K9+300 116.5
i Rk K10+650 116. 4
ol ARk K11+800 116. 4
BE MR 116. 4
Bl AR T iE K124300 111.3
SYZVIN YN K18+400 109.2
BRI R K20+100 109. 0
Bl I sk K22+700 108. 6
B RifFigsk K25+900 108. 6
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Fig. 6 Determination of designed highest navigable

water level insections of Xin’an River tourist channel
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