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Fig. 1 Land use type and soil type of Lushui Basin
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Tab.1 Flood data selected in the study area
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75 322 -
PiRl 45 /(m® s
1 130626 06-26 16:00 07-09 07.00 843
2 140429 04-29 09:00 06-06 15:00 2 700
3 150526 05-26 08:00 06-04 23:00 1 130
7 151115 11-15 18:00 11-23 14,00 982
5 160407 04-07 22:00 04-15 11:00 477
6 160602 06-02 09:00 06-10 04:00 643
7 170315 03-15 20:00 04-14 08:00 1010
8 170614 06-14 18:00 07-12 08:00 1 870
9 180420 04-20 03:00 05-02 08:00 440
10 190108 01-08 16:00 01-18 04:00 293
11 190620  06-20 19:00 06-27 07:00 1 260
12 190626  06-26 03:00 07-30 1100 3270
13 200513 05-13 08:00 05-21 06:00 800
14 200519 05-19 13;00 06-24 06:00 2 050
15 200708 07-08 11:00 07-14 17:00 1510
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Tab.2 Meaning and value range of main sensitive

parameters of the model
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Fig. 2 Distribution relationship between subbasins

and meteorological stations in Lushui Basin
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Tab.3 Initial value and calibration value of

HSPF model parameters

SRR ELiCIN G SRR EE
LZSN/in 6.5 4
UZSN/in 1.128 1
INFILT/(n - h™ 1) 0.16 0.055
IRC/d™! 0.5 0.24
AGWRC 0.98 0.998
INTFW 0.75 9
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Tab.4 Summary of flood calibration and verification results of HSPF model

- Wk SEMARR O BIAR ARuuAR SR «”ﬁ *ﬁ%ﬂiﬁ; o ARRE SRR R A fﬂ;méfﬁ’i HLWEARRT MRt BRE N
- K W/mm  WH/mm o iR/ % 0 /10'm? /10'm® RE/% /b esh e iRE/% iR%E/h RED,
ol 130626 27.20 30.69 —12.83  8288.75 935215  —12.83 843 867 —2.85 0 0.82
140429 339.32 291. 61 1106 103 389.50 88 854.80 14.06 2 700 2358 12.67 0 0.73
150526 31.41 140,54 20,07  9570.24 12 351.99 29.07 1130 1182 4.60 0 0.78
151125 49.78 58.10 —16.71  15169.32 17 703.87  —16.71 982 1026 —4.48 -1 0.88
160407 43.36 11.18 504 13213.08 12 547.10 5.04 177 187 —2.10 0 0.75
160602 31.15 35.26 —13.21  9490.64 10 744.01  —13.21 643 822 —27.84 0 0.88
WES 170315 62.76 75.13 —19.71 1912342 2289178  —19.71 1010 860 14.81 —2 0.71
170614 282.23 295.91 —4.85  85996.87 90 163.72 —4.85 1870 1441 22.97 —2 0.77
180420 26. 24 30. 49 —16.21 799445  9290.58  —16.21 440 396 9.93 0 0.79
190108 36.19 34,09 582 11028.47 10 386.59 5.82 293 269 8.19 0 0.87
190620 38.61 31.31 18.91  11763.30 9 539.36 18.91 1260 1498 —18.89 —1 0.83
190626 298.62 254,06 14.92 90 989.57 77 410.81 14. 92 3270 3159 3.39 F1 0.86
200513 37.04 35.19 1.97  11284.99 10 723.66 1.97 800 629 21.38 0 0.70
200519 203.01 227.51 —12.07  61856.28 69323.06  —12.07 2 050 1943 5.22 0 0.76
200708 71.36 76.06 —6.58 21 744.54 23 174.40 —6.58 1510 1402 7.15 -1 0.90
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Fig.3 Comparison diagram of flood process simulation

in calibration and verification stage
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Mechanism of Groundwater Gushing Outside the Dike of the

Lower Reaches of the Yellow River
ZHANG Xue-qing'?,SU Chen' ,LIU Lu*,MENG Su-hua'*,CUI Xiang-xiang'"*

(1. Institute of Hydrogeology and Environmental Geology, Chinese Academy of Geological Sciences, Shijiazhuang
050061, China; 2. Key Laboratory of Groundwater Remediation of Hebei Province, Shijiangzhuang 050061, China;
3. Geo-Evironmental Monitoring Institute of Hebei Province, Shijiazhuang 050011, China)

Abstract: This study analyzed the mechanism of groundwater gushing from Quaternary boreholes at Aishan section
of the lower reaches of the Yellow River in autumn floods. Groundwater level analysis, meteorological analysis, runoff a-
nalysis of the Yellow River, combined with isotopic analysis of groundwater and surface water samples were used. The
results show that the average groundwater level was increased more than 3 m, which reduced the groundwater runoff.
The increase of groundwater level was the basic factor of groundwater gusher. Continuous high water level of the Yellow
River and the intensive water replenishment of the Yellow River to groundwater directly led to the groundwater gushing.
The warning groundwater level of wells near Aishan section of the lower reaches of the Yellow River was 39.5 m within
the 500 m outside the dike. This paper provides a basic understanding for preventing groundwater gushing from wells
outside the levee of the Yellow River, and it is helpful for the protection of the levee of the Yellow River.

Key words: the lower reaches of the Yellow River; outside of the dike; groundwater gushing; mechanism
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Application of HSPF Model in Flood Forecasting of Lushui Basin
MO Jun-cheng' , HUANG Chun-fu**, YANG Jia-liang' , LONG Yuan-nan®"’

(1. Hunan Water Resources & Hydropower Survey, Design, Planning and Research Co. ,Ltd. s Changsha 410007, China;
2. School of Hydraulic and Environmental Engineering, Changsha University of Science & Technology s Changsha 410114, China;
3. Key Laboratory of Dongting Lake Aquatic Eco-Environmental Control and Restoration of Hunan Province, Changsha 410114, China)

Abstract: In recent years, rainstorm and flood disasters occur frequently in the basin. Accurate and reliable flood
forecasting is an important measure to effectively prevent and resist mountain torrents. Taking Lushui basin as the re-
search area, this paper constructed the HSPF semi-distributed model. Choosing the representative floods in the flood data
of the basin from 2013 to 2020, the calibration and verification of the model parameters were carried out. The accuracy of
flood simulation was evaluated by using indexes of certainty coefficient and relative error. The results show that the model
has a good performance in the field flood simulation of Lushui basin. The qualified rates of peak time and peak discharge
of 15 flood simulations are 100. 0% and 80. 0%, respectively, the qualified rates of flood volume and runoff depth are
93.3% ., and the average value of certainty coefficient is 0. 80. The overall prediction accuracy reaches class B, indicating
that the HSPF flood prediction model has good applicability in Lushui basin. The research results can provide basis for
flood forecasting in this area.

Key words: HSPF model;semi-distributed hydrological model; Lushui Basin; flood





