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Research on design navigation water level of Yaohe Hub
LIN Yanqing, ZHU Fan
(Anhui Provincial Communication Survey and Design Institute Co., Ltd., Hefei 230011, China)

Abstract: The water level of the Yaohe Hub is influenced by multiple factors, including the regulation of the Yaohe
Sluice and the Gaotang Lake drainage pumping station, as well as the water diversion of the Yangtze-to-Huaihe
water diversion project. The hydrological conditions upstream and downstream are complex, while the current
hydrological data series of the hub have a short duration and exhibit inconsistency with the statistical samples of
upstream and downstream stations, making it more difficult to determine the design navigation water level. To
address these issues, comprehensive water level analysis and research are conducted. Based on water level data
from various stations, the project water levels are determined using the water level frequency method and the
comprehensive duration guaranteed rate method. By analyzing the water level variations between different stations
within the same series and between different series of the same station, the trends in water level changes are
identified. Combined with factors such as the hub’s operation and scheduling, water resources allocation, and
adjacent hydraulic projects, a more reasonable design navigation water level is derived through comprehensive
analysis. The design highest and lowest navigation water levels for the upstream of the Yaohe Hub are 21. 50 m
and 17. 02 m, respectively, while those for the downstream are 23.36 m and 16. 34 m.

Keywords: hub project; design navigation water level; comprehensive duration curve method; water level
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Fig. 1 Location of major hydrological stations
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Tab.1 Results of water level frequency method
at Lugiao Station m

VShEL] E, C, G K
1995—2024 f£(30a) 19.14 0.07 1.82 26.00 21.80
2005—2024 4F(20a) 19.14 0.07 1.50 21.40 21.75
2018—2024 45 (7a)  18.99 0.06 1.20 20.00 21.17
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Tab.2 Results of water level frequency method upstream
of Yaohe Sluice m
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2018—2024 4:(7a)  18.99 0.06 1.20 20.00 21.17
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Tab.3 Results of water level frequency method at
Huaihe River inlet m

VIShEY] E, C, C, K 20a—i®
1995—2024 4E(30 a)  20.02 0.08 1.23 15.40 23.09
2005—2024 4E(20a)  20.09 0.08 1.53 19.10 23.23
2018—2024 4E(7a)  20.09 0.08 1.45 18.10 23.22
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Tab.4 Results of water level frequency method

downstream of Yaohe Sluice m
IKA FR 5 E, C, C, K 20a—i#f
2018—2024 4F-(7 a) 20.13 0.08 1.45 18.10 23.26
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Fig. 2 Variation process line of daily average water
level at Lugiao from 1995 to 2024
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Tab.5 Guaranteed water level results of Lugiao Station
b SEY 98% R UL K i /m
1995—2024 4(30 a) 16.22
2005—2024 4(20 a) 17.02
2018—2024 4F(7 a) 17.07
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Tab. 6 Guaranteed water level results upstream of
Yaohe Sluice

98% PR UEZ /K A /m
17. 00

IShE ]!
2018—2024 4(7 a)

2018—2024 4Bk R H T bW uli bz e ] |
Ui 98% AR R K i 1 0. 07 m, &M, X EER
1 Tt K K I R I — PR 28 3 30
3.4 WAl TR AL

MK, S ORAE 58 K AL, T BTG
Hek, KA FEAZWEWRTRFE, FIHAME D40 A
TR AL 3l K2 Rk A3 A 2 0] ) — ACHE Bk it
AR, HY S RE R 3, 4,

25.00
24.00
23.00
22.00
21.00
20.00
19.00
18.00
17.00
16.00
15.00

KA /m

B3 R 1995—2024 &£ BT REE
Fig.3 Variation process line of daily average water level
at Huainan from 1995 to 2024
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Fig. 4 Variation process line of daily average water level
upstream of Bengbu Sluice from 1995 to 2024
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Tab.7 Guaranteed water level results of Huaihe River inlet

VSEY]] 98% TRAIE KAV /m
1995—2024 4 (30 a) 16. 62
2005—2024 4 (20 a) 16. 96
2018—2024 4£(7 a) 16. 86
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Tab.8 Guaranteed water level results downstream
of Yaohe Sluice
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Tab.9 Summary of design navigation water level results

along Anhui section of Huaihe River mainstream
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