R ey ISSN 10015485
PR3 | SRR (CSCD) HotHAF CN 42—1171/TV
RCCSE i B 1% 1> % K 83 Fi CODEN CKYUE6
EEAFM RS ML FE R BT

ot & % m BTl
HLRENN T X ERRFF AT

CTHERRR

JOURNAL OF CHANGJIANG RIVER
SCIENTIFIC RESEARCH INSTITUTE

ISSN 1001-5485

9“771001 548

235

Iy TE- R

WUHAN CHINA



KL B 22 Be Be it

(A )
2023410 A 2540 25 1041 &R 300 1
B N

EREFIR
T 167 722 37 1 B £ 2 BT B 7K Lt 2 AR SO FRIEAE  wvvvvvmvnrereeenemnnnnnnnnnennnnennnnns BE BILER (1)
AERIF 5012
DRI 4 RE R BE T IR A A At g s Rl = AE RS (LA 4L

........................................................................ 2 fmy | YR 2SR, 2, MR 6)
%ﬂéﬁﬁl‘lﬂ%ﬁﬂ YR I] Chl-a BB AL PEA L - oeeeeeeeeemeeeeeeeees A, B EZ i, R 1R (14)
KRR
BT S BEET TEKEEIREL TR cooeereeeeeereerrrmereretrtititiieiieaeaes A AT (22)
BB AE R K BRI R veveeeeeeeessne s SUlAR R, S TLAE B2 3C(30)
ST/ IRG  TLZ K EIRA A - BB A 56 P RRSCT AR BT HE(35)
KIMESIKET
AR IEB B EGRK P 2R GPRITL oo WA BRI DX G SRR e (44)
VT I PR T MR IR K B ZI PR TR 1] weeeeeeeemmmmmmmnmnnenneniniiniiiiiiiiiiiaes L 22 EE o I(S1)
A QIS T K B URU) A 2 53 X JRURE I 1149 5

...................................................... XEAR, 25 15 15 M8, Bt %, DA KRIT - WA 3LH(59)
KERBSESEER
AT 20 AE R L XAR BRI AL 7 Ty 28 AR R IR B PR AT oo ARG, X WAy A, AR5 (66)
B RN TEEERFEIRIY --occcooreerrrreermmrereien. FE I, 13m0, RS ig, B (74)
ErTE
KT B T HORB SRR KA R - B/NR s IE S RUNTHE, P A0, £ %, 5258 (80)
H R BE K ML AR LR OV RN FTUEIRE «vvvvvvvvnvemnmmnmmmmnnnnanansaasannaneaaannens AR BB, 7 (88)
Er DTS~ 36 A R R N BRI - vvvvesevseeneens WRLELW, Y W, E IE(96)
HEE RO MPTB RO R P B TR R S A B 5T

............................................................ BRSO BB O, B L R KITE (103)
F MK - ZRAERE IR ACR TR S PN T3k oo A K R IRT RIE, T, ERE(108)
ANTRPREAR 2 TH 8 RS e U e R R K - P BRI B AT 72

............................................................ BB AR, EEASL 5, ERE, AR (115)
[ BRAEFE R P T &5 WA R EHEBUA K TABRG R -ooveveeeeeeeeeeenes 5k 2, DR TRERE B 5(123)
555 88 [ 245 2 - — YRR RE - A 1 T SRR B BRI TE oo oveeeeeeee e x| BRI, 2RI R (131)
PG £ =R B LRI coeeeeeeeeeesmssnesieeeeens ENE VFBIY AR, £ T8 J(137)
ITERESRERS
T K M 2 T B BRI B A TR TAEDR EIRT oo eeeeerrrmmmmmmmreeeeeeniiii e, /075 (142)
S BB SRR (O LRI IR e WL M, D P (148)
K& SH R
2 FEHL X I AT W CRIR U & BB AN S 0 0T oo SRR, BRI, 2T, B 4ELE , 2% R (153)
A B BUCER A3 TK TR T IR B T HEBE YN --vvvvvvenvennnnnnnnamaasaasaaaanaanenaaananaaaaens IZ) v | X I (160)
Z I K BRI ] SR B AT G, «eevereeenremmmmmmmmmmnnniiiiiiiiie % R A3 (167)

RIIEMZERS5MAELE

ENSO SR KAT IR X AR FLE AR AT -ovvveemeeees BR OB EREAE, S WAL W mEEEE, M N (173)
2012—2021 AR YL IR XK U BARKFHE AL P oooeeeeeeeeees B WG, &bl AR, R, 1tk 5 (180)
T L BRI 40 AR TS BRI BT ES AR, vvvvvnvennnrnrnrrnnenneene e JE AT (5 R (186)
S E

- B - RVIRRARE 13 WEOR SUR AR 2023 AR BK A SEBESC AR G IR R H 3 (147) B KRITBHABEARAL W)
b A SRR R A 4RI H (166)

ARG 2

PO g MR O

BAFIE RS E:CN42-1171/TV * 1984 % m * A4 % 196 % zh = P = ¥ 20.00 = 1300 * 28 % 2023-10
AF B FIE5: ckb@163.net

A ¥ KB #k:http.//ckyyb.crsri.cn




JOURNAL OF CHANGJIANG RIVER SCIENTIFIC

RESEARCH INSTITUTE
( Monthly )

Oct. 2023  Vol.40 No.10 Sum No.300

CONTENTS

SPECIAL CONTRIBUTION

Eco-hydrological Regulation of Hydropower Station to Promote the Reproduction of Fishes Spawning Drifting Eggs
..................................................................................................................... XIONG Ming, GUO Wei( 1)

RIVER-LAKE PROTECTION AND REGULATION

Three-dimensional Numerical Simulation of Flow Characteristics and Local Scour of Spur Dike Groups in the Lower Reach of

Luanhe River «-ee-eeeeereeememiiiiniiii, LI Da-ming,XIAO Cheng-zhi,LI Pei-yao,LI Yan-qing, BU Shi-long( 6 )
Optimal Construction of Chl-a Prediction Model for Poyang Lake Based on Time Series
........................................................................... QIAN Chun-long,ZENG Yi-chuan, YUAN Wei-hao, WU Yi(14)

WATER RESOURCES
Evaluation of Water Resources Carrying Capacity in Liaoning Province Based on Extension Cloud Model
.................................................................................................................. NIU Li-xia, HU Tian-long(22)
Application of Numerical Simulation to Calculating Water Demand in Karst Wetland
........................................................................... WU Pei-lin, PAN Yue, WU Wei-xiong, LIANG Xue-wen(30)
Evaluation of Water Resources Utilization in the Yangtze River Economic Belt Based on Water Footprint Theory
---------------------------------- HU Yuan-zhao, ZHU Hao, YIN Ming-cai, MA Jia-ning, QIN Hua-song, ZHANG Ji-shi(35)
WATER ENVIRONMENT AND WATER ECOLOGY
Removal of Perfluorinated Compounds from Water by Modified Forward Osmosis Membrane
"""""""""""""""""""""""" JIN Hai-yang, YU Chan, ZHANG Wei, LIU Min, ZHANG Yu-ting, SUN Ting-ting(44)
Water Environment Assessment Model and Driving Factors Identification for Xiangjiang River Basin
................................................................................................ CAO Yan-min, AN Hong-lei, HAN Shuai (51)
Influences of Chemical Composition of Groundwater and Sediments on Fluorine Release in Kuitun River Basin
-------------------------------------------- LIU Ya-nan, LI Qiao, SU Yan-peng, TAO Hong-fei, MAHEMUJIANG Aihemaiti(59)
SOIL AND WATER CONSERVATION AND ECOLOGICAL RESTORATION
Vegetation Net Primary Productivity in Dabie Mountains in Recent Two Decades: Spatiotemporal Variation and Driving Factors
.................................................................................... ZHU Peng-fan, LIU Gang, HE Jing, DAI Tang-rui( 66)
Experimental Study on Bacterial Residue-modified Dredged Silt for Ryegrass Cultivation
.................................................................. WANG Long-tao, XU Yang-fan, CHEN Wen-feng, XIA Xin-xing(74)

ROCK-SOIL ENGINEERING
Experimental Study on Slurry Diffusion and Effect Evaluation of Shield Tunnel Backfill Grouting Based on Transparent Soil

Technique ++-veeverereceneneeenanines NI Xiao-dong, KOU Heng-qi, LIU Yu-kun, XU Shuo, WANG Yuan, SHI Zhi-peng(80)
Seabed Dynamic Response of Monopile Foundation for Tidal Stream Turbine ------ ZHANG Ji-sheng, ZHAO Kang, CHEN Hao(88)
Influence of Sand Content on Strength Characteristics of Sand-Silt Mixture

........................................................................ CHANG Liu-cheng, WANG Hong-yu, CAO Jing, WANG Ya(96)

Experimental Study on Influence of P Content of Impervious Gravel Soil Material on Its Engineering Properties for an Ultra-high
Earth-Rockfill Dam --- ZHENG Xing, YANG Wen-chao, WEI Wei-qiong, AO Da-hua, ZHANG Sheng, XU Yong-wang( 103)
A Visual Quantitative Method for Evaluating the Effectiveness of Grouting Expansive Soil Cracks

----------------- ZHOU Xue-you, ZHANG Min, CHANG Zhao-guang, ZHAI Xiao-ping, DING Hao-zhen, WANG Xin-zhi( 108)
Experimental Study on Expansive Soil Improvement by Waste Tire Rubber Particles of Different Particle Size Groups
""""""""""""""""""" ZHOU Rui, WANG Bao-tian, WANG Si-jie, HU Bao, WANG Pei-qing,ZHANG Fu-hai( 115)
Regularities of Water-Air Migration in Deposits Containing Crushed Stone Interlayer under Intermittent Rainfall
........................................................................... ZHANG Xin, LUO Qi-feng, TU Guo-xiang, TANG Hao(123)
Direct Shear Test on Mechanical Properties of the Interface Between Weakly Over-consolidated Clay and Concrete
................................................................................................... LIU Wei, RAO Xi-bao, LI Hao-min(131)

Triaxial Expansion Model of Weak Expansive Soil and Its Application
............................................................... LI Cong-an, XU Xiao-tong, SHEN Deng-le, WANG Wei, HU Bo(137)
ENGINEERING SAFETY AND DISASTER PREVENTION
Discussion on Improving Construction Quality Inspection and Quality Management of Underground Water Sealed Cavern
........................................................................................................................... JING Shao-dong(142)
Leakage Detection for Guxian Dam Based on Electrode Transient Electromagnetic Response
....................................................................................... ZHU Xiao-lin, SHEN Jian-guo, SHEN Yong-jin( 148)

HYDRAULIC STRUCTURE AND MATERIAL
Detachment Displacement and Stress Field of Thermal Insulation Board during Operation of Arch Dam in High and Cold Area

......................................................... MA Ji-dong, WU Zhi-gang, FEI Xin-feng, LU Wei-juan, LI Gao-chao(153)
Effect of Copper Mine Tailings Replacing Part of Cement on Concrete Performance —+++e+eeee- YAN Hai-feng,ZHAO Geng-qi (160)
Instability Analysis of Radial Gate Arm of Erlongshan Reservoir and Optimization Measure -+---- TU Cong-gang, DU Wei-qiong( 167)

SCIENTIFIC EXPEDITION AND RESEARCH IN THE HEADWATERS OF THE YANGTZE RIVER
Impacts of ENSO Events on Runoff Evolution in the Source Region of Yangtze River
--------------------------------------------- SHAO Jun, QIAN Xiao-yan, XIE Shan, DU Tao, TANG Yao-yao, XIANG Bi-wei(173)
Characteristics of Water and Sediment Changes in the Source Region of Yangtze River from 2012 to 2021
................................................... CHEN Peng, JIN Zhong-wu,ZHOU Yin-jun, TANG Rou-xin,FENG Zhi-yong( 180)
Temporal and Spatial Variation of Precipitation in Qinghai-Tibet Plateau in Recent Four Decades Based on Multi-source Data

............................................................................................................ ZHOU Si-ru, XIN Zhong-bao( 186)



CRILPHEEBEBER ) S5\ i & b2

REmE . e 2 OFE P FEH =R

[t ia: B F HER RE M o MR EER

* F: Aek

gl E &F: M THEW K OF

* w: P

Bl £ & x| X ® OB FTHE XK

& B: (DAMREENT)
THEW Skl £ O ERE FHE EHE HEE Ak EREs KEE
X XEE XPJkE LR xhET® XEDL XEE IRE BERE FeE
FHRE BE F K T FETRk FLE FERE T B ZRE Fme
BxX® il H O MRAR KB WDESR K W KED K B BKE B OE
BREE B o= B omwm M R bR FRE O FRY O BEew ¥R O 4
IR BB BAYEE A @t O P BB BER E=ReiE EBifE
HEW B4R & F & & WiEE RESE OFE 6 Bk ¥ o oE OB
P ¥ ERE RBiErn BENK @ER BEE FKEH FRE EEFE BERE
WA Yong-xin Xu(fg7k#r) Guo-he Huang( #EF)
Dong-fang Liang( 47 ) Shun-qi Pan( 3z )

LR BB iR JOURNAL OF CHANGJIANG RIVER
CHANGJIANG KEXUEYUAN YUANBAO SCIENTIFIC RESEARCH INSTITUTE
(AT 1984 4£61)F]) (Monthly, started in 1984)
5540 % 55 10 3 EL5S 300 #2023 4F 10 H Vol.40 No.10 Sum No.300 Oct. 2023

& &A1 i X 4% R A ) (STIC)
(F BAF 3] 4R EY) (CSCD) d A
(F B 5 AP 22 03N 3B &) (CNKI) 7 F
(P B RAPIGE B AR)Y B AN %30 T
(F BALSHPI(E) 2BEY (7 7 3 3B) M F AT
(F B 2548 &) (CIFD) J k7 F
CF SCAH AR P 3R ) (VIP) a7 P
(F B RHF LHY F X (CSAC) Fe 3k L (CSAE) i F 7 F
¥ E A A &R T
¥ & A B0 P FF 5 K I & (COAJ) & A
A2 2 3 KHAPI380E BR-F Sl TR T
(ERANFIH vl A A5 % (WICH) R4 M T

£2 B KRR R O Superintended by: Development Research Center of the
I I KRILKFIZE RS EILRER Ministry of Water Resources of P.R.China
%18 OBR. (KITAREERERY g Sponsored by: Changjiang River Scientific Research Institute of
BESEE. ek ) C-hangjiang Water Resources Commission
parich IE. e o Edited and Published by: Editorial Office of Journal of

SEEHE: /J W TFEm &P Changjiang River Scientific Research Institute
x W: H T Chairman of editorial board: LU Jin-you
Bl E %&: X X #E B FThE XEK Vice chairman of editorial board: YAO Shi-ming,
RIS E(ME: H OB DING Xiu-li, XU Ping
M de RWEIOITRBIUT Chief editor, XUPing

( Hﬂ[ﬁﬁléﬁ@ 430010) eputly chier e or: en,‘ ng, )

WJ Albe Tfisalis ST JIANG Xiao-lan, LIU Yun-fei

Director of editorial office;: HUANG Ling

B F 5 #: cjkb@163.net Address: Jiuwanfang,Jiangda Rd.,Hankou,Wuhan,China(Zip code:430010)

GRS A LA 027_82?29904 82829859 Website: http://ckyyb.crsri.cn
He ki BD R RILASENE B R TAA R A 5 () E-mail: cjkb@163.net
AL S B 43 24 ) Tel: +86027-82829904 82829859

£ I1T3E BE: AFET Printed by: IélangcleIlnfformat_ionTCaLtoglraph)]:: Printing FigaleiCc}le(l&]gjLang)

= 1o b A = (b . patial Information Technology Engineering Co.,Ltd.(Wuhan
E A& H qﬂﬁlmﬁﬁ%ﬁl/{}ﬂrﬁﬂj‘té %/L‘\ﬂiﬁ% 351 147) " Overseas distributed by : China International Book Trading
B 4 & 17: TEERES RS S E (R 399 546) Corporation(P.0.Box 399,Beijing,
T A SEEHELRE China) Code No.MO799

e ISSN 1001—5485

: E| 2. MO7 = D S ) -
T ITN 42-1171/TV EAME: MOT799 EHE N 20.00 7T

[TERMBILRS: S SHEF [2019] 420000004




