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Fig. 1 Location and DEM of Yihe River Basin and

distribution of rivers and hydrological stations
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Tab.1 Design storm hyetographs of Yihe River Basin
I 2 H 243 i
Srfie (Hog—Hyyy) X35% (Hyy—Hyy ) X650 Hyy,
1

2

3 3.6 1.0
4 23.3 3.0 0.5
5 31.3 3.6 1.2
6 8.2 9.4 1.1
7 2.3 2.6 3.0
8 3.8 2.4
9 3.6
10 3.3
11 3.4
12 1.5
13 5.1
14 2.4 8.8
15 5.3 5.5
16 0.8 13.7
17 18.8
18 1.0
19 4.5
20 3.0
21 3.2
22 0.9 3.0
23 3.2
24
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Tab.2 Frequency analysis of the heavy rainstorm in

Yihe River Basin in 2020

X4 72 h W& /mm W/ % HEHIW/a
L iF 88.0 75.21 1.33
whi 317.0 0.55 181.81
N il 94. 3 78. 60 1.27
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Tab.3 Results of model parameter calibration

55 X A LA
K ORI R AL 1.18

B ik 1K B K 2 i R A6 A 0. 49

C WRIZEBE R 0.10

IM BB X R 0.002

UM I 25K J1 7K 45 1 1.01 mm
LM TRk SKEE 23.62 mm
DM WRIZ 5K T K45 & 50. 22 mm
SM WE Y A KA A 59. 80 mm
EX FI K B K 2 il 2 48 5L 0.50

KI B e B R R 0.47

KG T AR H R AL 0.19

CS P AR T BT AR R 0. 39

CI T v it B B IR R AR 0. 87

CG TR U e BT R AR B 0. 83
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Tab.4 Model validation results

LU i

g LI ]

i Wk T

= T % WE

sk e B REERE
RZE

"o /%
20180818 3220 2693 16.40 2018-08-20 9:00 2018-08-20 10:00 1 h 0.871 0.728
20190805 7 300 7 648 —4.80 2019-08-11 16:00 2019-08-11 18:00 2 h 0.945 0.909
20200813 10 700 10 803 —0.90 2020-08-14 20:00 2020-08-14 17:00 3 h 0.915 0. 821
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Tab.5 Summary of the areas for each computing zone
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Fig. 2 Maps of rain gauge stations, sub-catchments

and computing unit zones for Yihe River Basin
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Tab. 6 Depths of the 72-hr design storms

— R ] iﬁ'ﬁ‘fan/mm ]

/a L ¥ i i
1 100 241.13 295. 49 240. 65
2 50 223.05 269. 72 224.19
5 20 197. 57 233.79 200. 86
10 10 176. 57 204. 54 181. 50
20 5 153.13 172.41 159.72
50 2 114.18 120. 52 122. 98

IR R A UL SRS [ RS [ I A ) BT B T
WR Al BEA — B AFE AT E ER A G 1 = L Al RE
SEECE TR ST I AR A K 7 ] 3 i
e o AR RIBR A oK BA & . R TE
I 58 5 M B0 LAl 8 U ) O A ) 2 R A
BN EBK R AT R

AR R 23 B B BT, LA (] AR Y B R A
BAE L R R AN R 2 S DA A TR S
BEHR 2.10.50,100 4F — 38 fF oy SR FE B,
ek I BT[] — 380 3 T 5 [ A 7 S e A 6 e
o, W3 7, kX 1980~2020 4F 6~9 AT
AR b R A K 72 h B ST 4 ot
SO 3. NPT S RS G AT A5 R AT LUA L YT i
i b b U ] I A A AR L P A I R Y
W 2 MRPE GETT 45 3 AR SCHrise i i s B 1+
S5 45 R A8 10 2 177 SR e T Rk b 0 R R O L T
g 558 DAy 4 T 52 R Y A R 2 18] 7 A R

*k7 ERHERTEEESE

Tab.7 Scenarios of combined return periods of design storms

P BWEE hliFE FWEE | P BWEE hUFE MURE

S OBM/a B/ B/ |5 BM/a BM/a Bif/a
A 100 10 2 D 50 50 50
B 2 10 100 E 2 100 2
C 100 100 100 F 2 2 2
S H/a
5 I
50
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Fig. 3 Heat map of annual rainfall concurrence in

Yihe River Basin from 1980 to 2020
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Fig. 4 Flood simulation results at Linyin Station in six

scenarios of different design storms

24000F - 13.0X 10°
& - BERS

22 000} - —ARWNE 5

20 000+ 12.5% 10
<, 18 000}
K 12.0X 10",
£16 000} =
= g ]
14 0007 | —1_5><|0“”]‘%
5512 000F %
@10 000} | 11.0X 10°

8000} |

6000 5.0% 10°

4000} |

B

Bs 6MEMERTLARNEMEERENL

Fig.5 Comparison of total rainfall and peak flows

in six design storm scenarios
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Inversion of Initial Stress Field in Large Underground Plant

Area of Pumped Storage Power Station

ZHENG Wei-feng' , WANG Le-hua',LUO Sheng® , HAN Xiao-yu® ,ZHANG Xin-hui’ ,DONG Zhi-hong’
(1. College of Civil Engineering and Architecture, China Three Gorges University, Yichang 443002, China;
2. Key Laboratory of Geotechnical Mechanics and Engineering of MWR, Changjiang River
Scientific Research Institute, Wuhan 430010, China)

Abstract: The characteristics and distribution of in-situ stress field have an important influence on the stability and
engineering design of the surrounding rock of underground power house. According to the deep surface drilling hole and
engineering geological conditions of the underground power house of a pumped storage power station, a three-dimensional
numerical analysis model was established, and the inversion reconstruction of the initial in-situ stress field was realized
through multiple linear regression analysis. The results show that the maximum horizontal principal stress measured in
deep holes is 6. 7-17. 6 MPa. The magnitude and direction of the inversion model are in good agreement with the meas-
ured value, and the horizontal stress in the underground workshop area is dominant, and the maximum horizontal princi-
pal stress is 16. 2-17. 4 MPa. The maximum principal stress azimuth of the stress field in the plant area is less than 30°,
and the stress distribution and azimuth angle meet the design requirements. The research results provide a reference for
similar large-scale underground projects.

Key words: initial in-situ stress field; deep hole in-situ stress test; multiple linear regression; main plant axis
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Simulation of Flood Processes in Watersheds Considering

Spatial Heterogeneity of Rainfall
LIU Wei', JIA Jing-jing®, LIU Yang®, CAO Sheng-le*, WANG Hai-jun', WANG Kai’, WANG Jun’
(1. Hydrologic Center of Shandong Province, Jinan 250000, China; 2. School of Civil Engineering, Shandong
University, Jinan 250061, China; 3. Hydrology Bureau of Huaihe Water Conservancy
Commission (Information Center). Bengbu 233001, China)

Abstract: Factors such as climate change have increased the spatial-temporal distribution heterogeneity of rainfall, it
is thus important to study the response of hydrograph to the influence of the spatial heterogeneity of rainfall, which is of
great importance to provide guidance to the hydrologic simulation of the flooding under conditions that the rainfall of the
mainstream and tributary streams have different occurrence frequencies. The watershed above Linyi station of the Yihe
River in Shandong Province was selected as an example. The watershed hydrological model was established using the Xi-
nanjiang model. Hourly rainfall data from June to September from 1980 to 2020 were used for frequency analysis to ob-
tain the design storms with different return periods in the Yihe river basin with a duration of 72 h. The flood process at
Linyi station was analyzed by considering combined design scenarios of design storms with different return periods. Simu-
lations were run using the established hydrologic model to obtain the response of flood process to the spatial heterogeneity
of rainfall. The results show that the spatial distribution of rainfall has a significant impact on peak flows, with rainfall in
areas close to the basin outlet being the determining factor for peak flood flows, and that smaller amounts of rainfall can
produce larger peak flows in scenarios with high spatial heterogeneity of rainfall. The results can provide reference for the
flood forecasting of downstream cross-sections under conditions that the mainstream and tributary floods have different
occurrence frequencies due to spatial heterogeneity of rainfall.

Key words: spatial heterogeneity of rainfall; Yihe River Basin; Xinanjiang model; design storm





