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Analysis of impacts of water system connectivity changes in the western polder area of Gaochun District on water
environment//Gao Yuqin', Wang Lijun', Li Yuanyuan®, Tang Jing' (1. College of Water Conservancy and Hydropower
Engineering, Hohai University; 2. The Huaihe River Commission of the Ministry of Water Resources)

Abstract: Five water system connectivity schemes were designed to quantitatively evaluate the connectivity of the western
polder area of Gaochun District in Nanjing. Based on the hydrological, hydrodynamic, and water quality models, the water
environmental response characteristics under each scheme were simulated. The results show that connecting river channels
(scheme 1) significantly improved the water quality of rivers such as the Caotang Xishan River, with annual average mass
concentrations of ammonia nitrogen, total phosphorus and total nitrogen in the Caotang Xishan River decreasing by 0. 65,
0. 14, and 1. 21 mg/L, respectively, indicating that river channel connection can accelerate pollutant attenuation.
Connecting the Chenglonggang River and Guanxi River (scheme 2) reduced annual average mass concentrations of ammonia
nitrogen, total phosphorus, and total nitrogen in the Chenglonggang River by 0. 84, 0. 15, and 0. 90 mg/L, respectively.
However, it caused a slight decline in the water quality of Gucheng Lake and rivers such as the Hengxi River, indicating
that when the self-purification capacity of the water body is exceeded, the channel connection will pollute originally good-
quality water bodies. Deepening river channels (scheme 3) and widening river channels ( scheme 4) have a weak impact
on the water environment. Increasing tributaries ( scheme 5) reduced the water volume of the Qigiao River, leading to
increases in annual average mass concentrations of ammonia nitrogen, total phosphorus and total nitrogen by 0. 11, 0.02,
and 0.04 mg/L, respectively, thereby negatively affecting the water environment of the lake area of Gucheng Lake
downstream.

Key words: water system connectivity; water environment; SWAT model; MIKE11 model; the western polder area of
Gaochun District
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WE . ARZERAZTWAT AR T E RS ARG H A, 25T KT RNG ke TRER
Folk BB A B R B EIRB AR Z e RBAAAEA | Bt 4 AR A 4 ARG T T e T K
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KEEIW AR E R IR BT HL SR A

Study on influence of geometric morphology of open-channel bends on hydrodynamic characteristics//Li Kai',
Zeng Cheng”, Chen Chen’, Wang Minghui', Hu Yudie’, Zhou Jie* (1. Sugian Water Engineering Construction and
Management Center; 2. College of Water Conservancy and Hydropower Engineering, Hohai University; 3. Wuxi Branch,
Jiangsu Hydrology and Water Resources Survey Bureau; 4. College of Mechanics and Engineering Science, Hohai University )
Abstract: To investigate the influence laws of the width-to-depth ratio and the radius-to-width ratio on the hydrodynamic
characteristics of open-channel bends, this study established a three-dimensional numerical model based on the RNG k-&
turbulence model and the volume of fluid (VOF) free surface tracking method. Numerical simulations of bend flow under
four width-to-depth ratios and four radius-to-width ratios were conducted, with a focus on analyzing hydrodynamic
characteristics such as water surface profiles, velocity distribution, secondary flows, and bend separation flows. The results
indicate that the flow turbulence characteristics intensify as the width-to-depth ratio or radius-to-width ratio decreases. With
the reduction of these ratios, flow redistribution becomes increasingly significant, circulation strength strengthens, and the
probability of flow separation in bends increases. For the U-shaped bends with small width-to-depth and radius-to-width
ratios simulated in this study, the critical conditions for flow separation are identified as a width-to-depth ratio of 1.5 and a
radius-to-width ratio of 1. 0.

Key words: open-channel bend flow; width-depth ratio; radius-width ratio; numerical simulation
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WE AR MR K P E AT IA R F IR IIEL TR, 2t T X HRK3) A k4G 19
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Numerical simulation of propagation and evolution of vortical tidal bore on varying topography//Yu Renshi', Qu
Ke'??, Zheng Wei', Wang Chao', Wang Xu'*( 1. School of Hydraulic and Ocean Engineering, Changsha University of
Science and Technology; 2. Key Laboratory of Dongting Lake Aquatic Eco-Environmental Control and Restoration of Hunan
Province; 3. Key Laboratory of Water-Sediment Sciences and Water Disaster Prevention of Hunan Province)

Abstract: Aiming at the issue that the strong impact force of tidal bores can cause significant sediment transport and bed
deposition, thereby altering regional hydrodynamic characteristics, a small-scale refined numerical flume was constructed
based on the OpenFOAM two-phase flow model. The propagation evolution and hydrodynamic characteristics of vortical tidal
bores on varying topography were investigated, and the effects of bore height, pre-bore water depth, and topographic height
on vortical tidal bores were analyzed. The results show that topographic uplift leads to drastic changes in the velocity and
vorticity of the vortical tidal bore, and the bore energy significantly attenuates through vortex breaking and viscous
dissipation. Weak vortical tidal bores degenerate into undular bores in shallow water, whereas strong vortical tidal bores
maintain high-frequency oscillations due to concentrated energy. An increase in bore height reduces the attenuation of
propagation velocity in shallow water and increases the turbulent kinetic energy of the surface water body. An increase in
pre-bore water depth weakens the turbulent kinetic energy in shallow water and reduces the bore propagation velocity. An
increase in topographic height slows down the propagation velocity of the vortical tidal bore. During propagation in shallow
water, the turbulent kinetic energy decay rate of strong vortical tidal bores is significantly higher than that of weak vortical
tidal bores. Based on the above numerical simulation results, a modified formula for bore propagation velocity that accounts
for topographic uplift is proposed, and its calculated results are in good agreement with the numerical results, validating the
accuracy of the formula.

Key words: vortical tidal bore; varying topography; hydrodynamic characteristics; numerical simulation; coastal

engineering
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Analysis method and validation of dam piping based on muddy water seepage theory//Liu Shilong', Song Jingyu®,

, Xue Ning'( 1. Qinghai Huanghe Hydropower Development Co. , Ltd. ; 2. State

Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi’ an University of Technology)

Dang Faning®, Xue Haibin®, Zhang Yamin'
Abstract: Based on the principle that the volume of solid particles carried out of or into the stratum by muddy water equals
the change in pore volume, a formula for the variation of porosity (void ratio) with time during the seepage process of
muddy water is derived. Based on Darcy’ s permeability coefficient formula, the relationship between the permeability
coefficient and the initial porosity (initial void ratio) as well as the initial permeability coefficient is established, and a
formula for the temporal variation of permeability coefficient during the muddy water seepage process is developed.
According to the critical initiation condition for piping, where the seepage drag force acting on free soil particles is balanced
by their effective weight, formulas for calculating the critical seepage velocity and critical hydraulic gradient for piping
initiation are derived, and a numerical method based on finite element software is proposed to iteratively solve the initiation
and evolution process of unsteady seepage piping. The proposed method is validated using a piping failure case in the filter
layer of a medium-sized reservoir dam in Shandong Province. The results show that the method can accurately reproduce the
evolution of piping failure in the filter layer. The permeability coefficient of the filter layer increases sharply within a short
period after particle loss is completed, leading to a rapid increase in hydraulic gradient and triggering a chain failure,
eventually resulting in the breakthrough of the clay inclined wall and the formation of a concentrated seepage channel. The
calculated piping failure mode agrees well with the measured locations and development patterns of collapse pits in the field.

Key words: muddy water seepage; piping; pore ratio; permeability coefficient; dam

FRIHZNRB BN S A ARTE, WE R ASERE P2 S AT SR AL )

2026 4F-3 A
Mar. 2026

FFL B HEZE s/ ), S B02 15 2R B A, an i A =5
JZ B RGUAER AT K IR 37 A8 B it 0
MUK e U B R i R 8% . A 1K

[ RSN B AR R Z B A A TR b
JZIFLBR L TR, 2 2t )28 B R EGE IR,

IR SR T R A B EI’J*%[}
fabs , HAt STk BSE L AR F 460F U R
JPRZSITT . BEE DF SRR A S 3 53 05 58

T BN R AR T MR 2R B 58 R Al WAL B 25
Ay R PR A Bt WA 25 25 S BRI DR R A
TURALHIEST 38 1 A0 A RUREE S FI 0 | e S S A

E SR : BRVYE A AR R™ L BIHTEE (F) 51 H (2022ZDLSF07-02)
PEB B X RE(1984—) 55 g LA At E NSk i FRr e IR LR I P TAE . E-mail: 13709741848@ 163. com
BEEE RET(1997—) B WA, FENFRIPHBEMG, E-mail: Songjy_Xaut@ 163. com

KA K A, 2026,46(2)  Tel:025 - 83786335  E-mail :jz@ hhu. edu. cn hitp ://jour. hhu. edu. cn - 31 -



SRR TIPS R L T Z RS
(1l 5K 7 R T B Y O e P
BB RAD S RS R S B 5 B, 4R T e
b A MR A SR AR A R OUR R SR IR
LRI SR I B BT RS B AR T e
FORTT I, —IeHRHAR RS v ] A0 AL 1 e 4
WB i f s S S B 1 ORI B8 5 1l K T3
Y BN B D ik i 2 A B
UL A RO T B AR A A T T R A A
[ IE S AR 0 BRI SR T
R 2 N B A B0 2 3 (AR o B 3 ] 37557
A B 52 0 755 W s 7K 4 28 TS OT k  R
JlE A 5 2 SURUE R 2t — 2P st , o835
G AMERR OGBS 4

ARICEETHERB RIS, ML SE SRR
XL THRB R B E RS IGALER
(BIERFLBTEL) WIURE 15 2 R 5 R S B K B il
it 5 15 22 KB IR 18] 19 A2 A 23 2, AR 3 Al 0K
JIt 5235 it 4 M 55 8 R Y A A i B Bl
A HESE T A A8 T i 518 T JEE I 5K )
WA S a1 MR BROT AR AR Al
TeE B WA MRS R R R RT3 T7 %, f)nd
i TR UE T A SO kA 3k

1 FEKEREBRERMEBANAE

1.1 TEEERHEFREMNKR

BVEERAH THEKERBRET WS SR
B BB S K IR Z B e R RS
RBUE— AN R A AR A R R, (XA %
KB HZ KA G s K B 2 BT S
TR, B R HE LB L B iE R B
B TR RERS ] 1 A2 A0 1, A 7 Je i 2 o 2 R fL
B LRV 7K 12 i FE 1 AR AL R, 7E b S Al b P
B 175 Z BB ] (1 A8 AL AR

T RB 3B R E KNS SR AFLER
R FEE ST &, BRI R B % )E 5FLE
Fo 2 [RIE R A ARl (H 52 i3 i R A FE N R &
FLBR L, T R A AR 2% BE AR )N, LR L7 AR
K, BRRBE R B Z 8, ok 135 R
BEFLBR el AL R i R RA T HIR Z 0, AL
BVUB I R BN AR BRI IE E KB IR (T E KA
BIREAE K BT ) W R b RS E RNt
Bk,

BVGBE RE AN .

pPr o P
An 1l —-n An 1l +e

(D

Sk R B R A0 e 43 b R FL B
LB d S ERORA  mm B S TR Bk Pk 5L
BRI /63 A g 40530 I0RE 19 5 0 2 850, X F 6 B
SKHRHF BRI 37 Rk 1930 9 B By,
KA, N/m’,

HRAEE % 0 RS, X T B ok, 0
LK B 5 4 AL L5 £ IR R L
FilE T ERALBREL (e,) o TIRILBRLE e S5 H3%AL
BREL e, HUPZMEEH A RALBR I o, A RALIR LR
Bk (1) HITLB L, 3 (1) PR, R T
S b TR RS BRI U O R B0
PR SEH RN 4 Bl AL L 1 7 o L 3
OB R v R RS, 7 YA R FL R L
RIS A K AR o 4 607 1) ML Ol T ACAL
Ho. FSCTUBR RS A R I, B T 2
P A LR 5 AR

Fh T K 19 3 B R 5 L O TOR He 6 1 LA
SRR B AR | A S B S S 5
BAEVE KB WL R T RS | T L) et 20 A
TR 2 BRI IR BV Ao
PR 5 2R O e B ol AR M K i L o
WIRTIBIRN, TR 5 Rk, MIRTLIR
o HIATLBREL e, 7 2t (1) 043 i,

BY. I -n I +e
7d2 — ko - 0 — ko - 0 (2)
An n, €

B0 (2) A (1) AR B ¢ 20 30
IRFLBR ng (BIHR LB L e, ) s BT K AB I
AR B T S WA TR A A AR 0 R

2 2
By, n o, -, n

F=—" =k, — =

" An1l-n, o2 1-n,

Bro o, Mre @
A 1 +e, el 1+e

Kk n, e, 23 BINTERB L ¢ 2535 R AL
FLBRMSLEI, 2N (3) AL AE TR Rl iR & &
FBANPILG FLBR AR (R 4R FLBR L ) 8t w] 3 5545 1 ek
Bifs Z BRI R ml sk TSR K A Bl ) Bl AR
B 0K e e T R LB BURL I AR 2R i AN, AT
i PR A
1.2 HRFLERZ (FLERLL ) FER BT ELAR
YR Y2 Vel 1 LA ) R A BT AR R E T K
B R IR SRR AL i T KB
51 36 A r R ORE B4 5 Al (K GBS TIREE I
ANBURLIE NN, K B B T DY AURL R ) |, 2L
R B B A A, BT R AL A, AR
AT R BT A B2 A [T A RSURE (A B A5 Tl 2= LB

« 32 . KA K A, 2026,46(2)  Tel:025 - 83786335  E-mail :jz@ hhu. edu. cn hitp ://jour. hhu. edu. cn



A PARFRAE (LR, Al 35318 K B I %) ¢ 38 082 Wi Vi
N A FLBR A RIFL B LM

Vst + VO Vst
I: V 27 +I’L0 (4)

n

n,
o 1 - n, (5)
A V R EIRB TR AL BN RSB Y,
TERB IR AR I 2098 U5 i 6 1R 9 AL B B AR v,
NEEIRB L ¢ 6 2K AS W AR B8 vb
B BT R I SRR TR A B IR
WO, BT B I BUEARL
1.3 tT@HERIEPIETSREESIEFRKNH
PRI E 7T iR
AR Z B A AR, 2 DR D A T A R
ERUD HURL A X A BURLE SR SE 23R, R,
AT RAA A T R P REAE A Bl Y - BUREAL TR
ARE, A2 2K A B 45 T A R
BT IR A A AR T AR B - A I G A e SR
BB B E T
A5 Stokes 4 H A — > - FUBL A 2 i BHL
A3 AL — AN 2 290 UKL T 52 195 12 7K
HiH IR

F = Andv' (6)
Ao F O T 5d Sl TR S T A AR R RS g Y R
HAZ R0 — B d, ~d,, BV b B2 R
TR 5% ~ 3% W% 07 0 0k LA, AR SCHL d, 8
A X — 2l e — A28 a, AT Dl R AR
Be 2 FNBR C 20 2% B ORI 545 31, Rt LR
HAd R ds, ;o 8 B0 JE] LB K I 2 0 5 9] 8 Je) 35
SR, 5 HRBERE 0 MR o=m', ¥F
KK IBEIERA A =378 ds idh dy,, X (6) AT LA
M5 R
F =3wmndsv/n (7)
PHAE TR LR AT A B0 Y - BORE Y ER A AR AR
TRILHE G IHHEAX G =W/ Vy, (V, AHEA L
WURLBRAR AR FR) | AT A5 BN BRE -+ 00K I A 24 R
=W, N
W, =GVy, -Vy, = %ﬂn‘d;((} -y, (8)
BB FETHASERE W, 1l
FHER R AR I SR R o,
1

Vo = @ndi((; - Dy, (9)
AR I8 VY 5 A R A A AT ) I K T R

. 1 2 _

L(‘r - 18kr7’ndSl(G 1)')’“ (10)

IR, R B I K ) S Rt mT AR A
KL L KR %G8 & AR A B A LR
2R AT

i(,r:2.2(1—n)2((2—1)55 (11)

A FRIT T3 B FE it 25 B, — A BT i + 50
RSB (RT3 B EE) S vV, B R 0
BLRRFN V., B s ] AR £k 1Y ds, SRR A% G2
2k LI S% (V.- V,) x100% 115545 A A8 bR BT
Xof IO PR A B
1.4 FEAHESABRREGRTKBES X

T I T A X P A T A VE K L B BB R
V, A

v, =J:ktiAdt (12)

Ao T A B sA h 51 MK FIBEI%

e I B K AR SSORE A AR R 3 BOR «,
AN i 579 ok A8 A (T Rl X B8 4 1 L HR
H B Bsf [e] F - YA (L, TG 56 W} B A i 22 3 A )
VU285 3G 90 % B UKL B AR R AT AR V, = o, M TR
53,

TR, A SO DUt 1A 4 50k A 1]
AT, S v, BB R R A SO ki eT 1
BKAB T B R AE D Bk A M 5L v A Tt 2 )
i, B (4) FRAS(3) 521808 R BB T 72
AR R AT .

1—n, [(aV, +V,)/V]?
k, =k, 1= (aV + V)V (13)

i — 2 A A B o A TR AR Ui e B s (1] 22
YRR AT .

v 1 = ngiA[ (aV, + V) /V]?
v =f0k0 il 1= (a, v vy ()

AN (10) ~ (14) RPT LU Bh A BR TR 7 45
PUETR R LA L R, TTEEE RN . OFRHIE
FE B TR FROCH A AR B X W 1R 5
g, ARG AR SR A K (K (10) 30 (11) )
BAFITTHIB RS AR T, QX O &k A
MR B AT R (13) FiXi(14) HHEZ R ITB &
FBALAL , ARG (10) S0C11) T8I SK F135%
R 78 Ak 5 IR b 2 % By L TG 1918 15 R B I 5
IKIIHe B BT LB AR @A
— W20 AR 3 iR R,

2 LBIIEIE

2.1 TIFE#HR
LU AR 5 R AU K A i 38T AR 80 k™, 7K J2E 1)

KA K A, 2026,46(2)  Tel:025 - 83786335  E-mail :jz@ hhu. edu. cn hitp ://jour. hhu. edu. cn +33.



MIFEZ N 2696 J7 m’, KEWRET 1975 4212 H
1980 4 12 HHFIRE K, & —EELLGT it IR 3210
ZEAPEPRUKE . K F W28 41 335. 00 m,
F I RS A E AL, BRI
421K 540. 00 m, 5 1% 302. 00 ~336. 00 m Ay %k + &1,
BRI 341. 80 m, 2 L AHE TN HE 6. 40 m, 3 /K 3%
Fo1:2.50, FETRIBELE 12 2,00, 5+ &HEI g
SR TR R U A A B AR 7 T
Bt 302.00m LA A IRERA 2, Bk 2 B
KHE 0. 70 m < 102. 00 m  fig KIEE 18.00m 3R
BBk, AR iR B P2 R R
JE 5 FTARSZ K A e i, 26 1 RS 015 DRk A
FEZE R E )2 RIE)E, KIERIER KA
336.00 m, B it it /K 7 4 338. 53 m, K% it K 7 N
339.34m,

ZFPE BB REE T R, KEE K2
HIRTH BLB T B4, 1980 AF K JEE K JG, WG 4
200 m A0 BB IR A1 BB ety SR T M 4 R 2R A
B AL, B T R, 1992 4F 5 & &)
B B SCH B 4 AbSR T, SIS 3378 i b L %% #)
PP A TR R AR T IR, B R A T A EB
SrERBE KT IR G T E B I EON N IR
JEIX GRS B O R BB il iEiE AR
68 cm , AR LA T H T,

2.2 FitRHEMERITEEE

BRSO BT TR R I 1 R AR
P 302. 00 m = FELE 5 TR BE 1 Bl 15 455 X B 6 22 05
R AR W R WS (B A ) S xSl IE D T
6] 128y FlAE 5 ) #E ST AR AR 2R, AR R4 an 1 2 Jp
AR RIA3 BT 12133 A4, 5 B0 12392,

Bib Al ML

B RS Es X

B2 FHLRUEIIMERS
A Ko 345 1835 Z AT AR AT s Bl
HUE, AT ZL ARSI % RN 4. 10x107° m/s, 301
FLONAERAT 2B 1B RN 8.70x107° m/s | IREE BB
BB E RN 1.70x107° nv/s, RIEE BB RN

« 34 . KA K A R ,2026,46(2)  Tel:025 - 83786335 E-mail :j2@ hhu. edu. cn hitp ://jour. hhu. edu. cn

4.05x107° m/s, MG E#E 302.00m 4 H H 5,
2.3 FIfEERERMNSESY
2.3.1 FLHARLERHR

RS b FE A I A, AR AN
Yo, ER A N @, TR, TR E
1.41~1.73g/cem’ EEN 1. 62 g/cm’ 1A IA B
HTHEA/NT 1.65 g/cm® BIESR i AL BN
3.7~5.7,J8 & R 451k B & RECE Y 4.10x
107 m/s, JBESE/K M, BB+ A
TR HIIUARE 09 ARk 13 Ry 4~ 5, ANl 10,
B4 BB OB ok A2 < 0. 002, 0. 002 ~ <0.005,
0. 005~ <0. 01.0. 01 ~ <0. 05 0. 05 ~ <0. 075 mm ) kL
BN 11.1% 3. 7% 6. 2% 73. 6% 5. 4%,
2.3.2 REASERE

AT I XN R g AR = HAE R R
TR E T —ZRIEZE, RIEEER R, +
KibE Sl 2. 68, FLER LR 0. 48,1815 R E M 4. 05%
107 m/s, JZ 3 B Hoki #2 <0. 075.0. 075 ~ <0. 25,
0.25~<0.5.0.5~<2.0.2.0~5. 0 mm HJF0RL & />
BTN 0.5% 4. 3% 26. 7% 68.2% .0.3%.

AR S FH X A A1 R R A R Sk
SR ISR B3 AR IE X SR BURL 24 e 7]
A HOR S 2 %0k 5. 12, Bk 2 A A, iR 2R
$Oh 1,91, AN L ABURL % 25, T LA 8 Rk 2 UKL 4%
BCIELE A AIAD £ GBCiE LAY % L3
RARNE R DX ATRAR 78 S U8RI e it 2k 1 A2 75
FUERHB B ICIE X .

2.3.3 BUEEF RN AR A E

H1 UKL E 275 S Bk dg = 0. 21mm | d,, =
0.42mm , =0 11) IS E] i, =0.483.n HL 20°C
AFAY 1. 010 x 10 *kPa « s , X (10) i8S H] i, =
0.500, RN VL TT5A5 2 00 B iR K 0 3% 1%
AT, [ R B 2 (10) S & BRAY , $5 T A <1
8, LU TS R BRI B K T3 R 0. 483
2.4 REREBRBIFITETE

H T RS JZ IR, 7K R 1E 5 KB, [
BERTBEE B K op oY B IR, B AR R 2 R0k
R ORI S R A B E R WA A | B E
(B REIE , T SCLAE KB B A, B 4E R
= (10) B 1) 5 B &4 55 R A IR OT
BitAE B RS e X (13) X (14) THEE R
KR BE R EAL, ISR 2 Hriz KIE # &
IKALET B B R 7
2.4.1 %—kiti

BRI A BT R A T iR B W T A5
FNFh BN 5 R U8 2 BT A K Sk B £k K T 3% %



5 AE 3~5 B, BB )= 5 ORIk A J= 4 fih
FEE AL B K 1R BE « AR AL AN 6
N

3 E-RTENFH LRSS RIREMLKX

4 F-RTERFLRESRIREMBLK KR
EEZ

B5 F—XRitERFIHESRIEEMERE
EE%(BR.10° m/s)

350 . ik 10.6
3.0k \‘ . b1 Jos
,?é 251 K loa §
§ 200 | los
BLSE el R
= 1ol “““«\ 10.2

0.5 . 0.1
0510152/025303540
Bo6 S—kitErRERS MR EEMEETE

FK FEFERE « SARHITSIL B 42
A UL IE % & KA 336. 00 m I, 7K Sk 25 26 4E h

A AT = w8 1 D = = W e = S B G =5

KFERIF IRk | B UE 2 By 7K Sk S 2R 20 A TS 30

AT, LUK E, K 6 456K 4 B 5 7]

1 AEBE R BB T i B KRR F) 1x107° /s, B

THERK BT TARKAZ 2R, RIEZEIEH
7K IR AR B KA IR 3 4, I FoK T 3% k%
0.483 11y 8. 28 15, L UE)Z 5 UMKk A J2 45 fih o7 i Ab
M KK T1HE R R 0. 6, R T F K T3 % iz A
BAAEB BN ER

BT T A T S DA A 2 805 R K
BRRICA B, A REA R 1k B ik J2 W0kE 1Y) it 2%
[FE T I 8ok F B HBCA BRI IERR E , 7R /K T3
R Tl ALK T3 R 2 & AR AR , 36T Ik, i
$E B )22 7K T3 5 R T I K T 3 8 ) DXk,
KB WRRIT AT,

FH & 7 7T UL B AN B BT ] LB B8 R
HREIN L BH G 3G R HALBRR 808 R A
TR R i A s ] 7 38 TG K 355 3047 U8 0 3] 1
RN & SR R R A W) S, TE R IR
Z, TR0 K A AR O AR AR RN 7R
B B R AR /N B DL T AR AURE I U %
B AN BN, BT LAFLIR R B8 R B AE S 18
R H AR gn B0 1) R R BT R BB IE R AL
BRI RS, (45 3 7K T 3% DX e T A T 1Y &
Ji& ., BEAE ARAORE AN T I 2K, A P L B 3 1 R e
K, AT DL AR — S A ORI AR Y O 3E 2o I A 45T
RIS R R EHE, LIRBIE RN 5x
107°~5%107" m/s Jift 1700 s, i 5x107* ~ 5%
107 m/s B HF T 200 s, 3 SR AR AL AR 7 00 2, 15
HH 2 308 )22 R el P A, — L 2R 58 i, I DB 2 A
AR FsF [] AR ER

097 gL 18
08} * BEBERE 15 ~
0.7 {4 F
¥ =
& 0.6 13
o] B
0.5 {2 W&
s
0.4 IR

03 vesessmenes™ |

0 400 800 1200 1600 2000

tls

E7 &EREEMSERNRE I %
2.4.2 H=kitH

FES— U A RN 1 F 08 1.4 WA s
FR IR VR T 58 5, A5 BB - RS 5
TR R BT K K S L an ] 8 s

1EH &KL 336. 00 m B 23— IR A R E 2
T2k BTN, I 8 I, 28 U Ak Sk
FHLA TR LRI AR E R T, 55— 0t
AR B AR SZ K K K, R E Y
KREFHL A, mE 9 Al WL, )82
TR IR A B A KAEELIA 4. 81x107° m/s, i HL43

KAV K A & 2026,46(2)  Tel ;025 - 83786335  E-mail ;jz@ hhu. edu. cn hitp ://jour. hhu. edu. cn - 35



MEELE D LB RS kAR RN, RIE)Z
JEEHEBIA K T e BEAT SRAR K, S UK 2 T K Ty B 2
ik 5.8 Zifh, 2 R AR TR 12 % I e
it K,

8 FIRMTENFLIRIESRIEEMIEKX

EHEL% (BN :m)

o ik 1’

s ko
. ! 18
2] %
B4 17 &
S 3t &
- l6 B
oot <
TN ’ 1°

0 .\'r . e e T 4

2 4 6 8 10 12 14 16

x/m
B9 $IXTENERESINEGEEEMAIE LR E
Tk ST BEBE « SARAOTSIL B2

2.4.3 HZkitA

TESS— R IERE_ BT = 1S
FNZh R 5 R U8 2 BT 1 K Sk B (E 4R K T 3 %
S e 10~12 s, [ I8 )2 5 0 kA 42 i
AL E AL K TSR R & AepRAR A an &l 13,

s

B 10 F=RITENFELIRIESRIERRIEKL
H{EL (BALim)

FH L 10 AT, A 9 7K Sk &0 R 2 1 RHk R
TERG R IR K Sk A5 (B 2 o3 A 5 4, 1 W AE
B FIBE AR, R 13 AT, A R KT R
7.34x107° m/s, BER— UGB R0 LR (B A KR 1Y
FETE, X RRIE 12 v WA E] 3. 16X10™°m/s 11X
SR AT IR B 2 5 S R RS i

HEE

B 12 FIXRITERFHIRES RIEEWIRRE
SLEL(BA0:107 n/s)

| - 1?°

7t A kI . {18
~ /) g 16
< 6 3 \\ 2/
g | \ B
A | b 14 =
S “ \ o
s} 7 | e 12 5
R 40\ K.“\.\ o ¥
& 3 .i a @ 18

2 : 6

0 5 100 15 20 25

x/m

B 13 $=RTERRIRERSMGE RS S A E
ok 714K B B« SRAREEE AL Bl 2%
KK TR i85 20,

TS U8 2 A TR IR, S8 by 12 1% 10050 A 26
R R IR E R AR AL 1 R R Y
IR TR IR R 20, Tl T 26 1 R R iF K ) 3
RE(4~5) PR EKNAERTT , BeAb i Akl &
7 12 N B 8 s 2 A5, 2 e Wl ¢
L BiwiliE, SOERIMAEE KGR LR L
2O HAZER A

IRTHALE R 1992 4R Bl S A B 4 A
P E ML SR EV G, BT U8
J2 )RR & R B R gk g s R i
LBl A ) R A R 3 WRAE AR TR
MR R T A T IR 1R MR AR 38— U R
U2 TR T 35 1 38 e e A, JR B X 3 1 S &

- 36 - KA K A, 2026,46(2)  Tel:025 - 83786335  E-mail :jz@ hhu. edu. cn hitp ://jour. hhu. edu. cn



AR B BB RL A URLIRL O | 15 2 2R B S T 8]
RIS R 5 O B e L R YR =
S U A I 5 25 35 TR 28 ARt Ak K g e 2
i ARVFE, HB A S EH LR LR, X—TR
AR SE R R T T AR R S R T | o SR RS o A
A FEALIE , 5 SEBr WL B A8 R T Gl IE T |
LT 335 B O BB IO o — B8, Bk 7 A SC07 ik AR T
B A AR OR K R A B B AL TR 2 4
DRSS 5 T BAT R4 1) A S A0 T AR I A, S 2SR
BRI TR B L PR At T AR e FB

3 & i

ARICLLE KB T BE 5Ll R A TE 2 8 &R
B s U THKB L R B 8 R B S WG FLER
RMLRILBTE) IR S 1B R B0 K 5 R 3IE K
A7 R B A2 A ] AR (AR B A T = LB ) R
X —JE B 4 T KB i AR LB AR (AL
B LE ) Bt ] A2 AE A SR K B i B B i R
KBEmS IR A A 205, DA Z A8 T 5 A S 4], AR Al
FIH 0K T 3298 it 8L T 5 A R A A 4
T I PR Sl 2 1, 4T T 2 A I O I S8 I
il SR IR B A 5 4 T A BROCH
AR AR E B R T A 5 R R AR AT R
5o MAIASCER I BB T IR R A48
RS ) E Hh R 7K P20 DR 30 0 J2= ) A T o e B 28
Sgas i e I SRS R S T AR SO
LA

S Xk

[ 1] Deng Zezhi, Wang Gang,Jin Wei,et al. Characteristics and
quantification of fine particle loss in internally unstable
sandy gravels induced by seepage flow[ J]. Engineering
Geology,2023,321.107150.

[ 2] Pol J C, Kanning W, van Beek V M, et al. Temporal
evolution of backward erosion piping in small-scale
experiments[ J |. Acta Geotechnica,2022,17(10) ; 4555-
4576.

[ 3] Ming P, Lu J, Cai X, et al. Multi-particle model of the
critical hydraulic gradient for dike piping [ J ]. Soil
Mechanics and Foundation Engineering, 2020, 57 (3) .
200-210.

[ 4] Zhang S,Ye F,Liu Y,et al. Critical hydraulic gradient of
piping erosion under free flow and seepage flow coupling
model[ J]. Soil Mechanics and Foundation Engineering,
2023,60(5) :419-427.

[ 5] Ghle SRMETE A0k, 45, 10T e HICR: 4= il 7 &%
SREEEASHLEAT T (1], A TR 4R, 2024,46(3) :
632-639. (Liang Yue, Gong Shengyong, Yang Yongmei, et

ARA) Kb A R ,2026,46(2)  Tel 025 - 83786335

al. Erosion process and strength evolution mechanism of
gap-graded cohesionless soil [ J ]. Chinese Journal of
Geotechnical Engineering, 2024, 46 (3) . 632-639. (in
Chinese) )

[ 6] EWME LHEWE, T, %. i - Aokt sl 5ok
WAL T]. 157 ,2020,41(8) :2515-2524.
(Wang Mingnian, Jiang Yongtao, Yu Li, et al. Analytical
solution of startup critical hydraulic gradient of fine
particles migration in sandy soil [ J]. Rock and Soil
Mechanics,2020,41(8) :2515-2524. (in Chinese) )

[ 7] RBE, &Es RG5O LWE RIS S
BB I L ()], A £ J1°%,2019,40(3) : 861-870.
(Wu Mengxi,Gao Guiyun, Yang Jiaxiu,et al. A method of
predicting critical gradient for piping of sand and gravel
soils[ J]. Rock and Soil Mechanics, 2019,40(3):861-
870. (in Chinese) )

[ 8] Z=: ki, SR, B8, % ZICIRBRAS B & T HL I
FERAIG[ )] KRR R 3 g 2024 ,44( 1) . 79-88.
(Li Huokun, Wang Wentao, Wang Jiao, et al. Model test
study on piping mechanism of binary dike foundation
structure [ J ]. Advances in Science and Technology of
Water Resources,2024,44( 1) :79-88. (in Chinese) )

[ 9] BhB A, Bhs. L T B W] AU F /s BR R 9 8 I
AR TE [ V], A £ TR, 2022,44(6) - 1133-
1140. (Liang Yue, Dai Lei, Wei Qi. Experimental study
on seepage erosion based on transparent soil and particle
tracing technology [ J ]. Chinese Journal of Geotechnical
Engineering ,2022,44(6) :1133-1140. (in Chinese) )

[10] % e, 420, 5K, 55, A2 R R BERAF T XUZ
ST AR WS [T ], A0 1 5 TR AR,
2024,43 (1) 226-235. (Luo Yulong, Li Ao, Zhang
Haibin, et al. Visual experimental study on suffusion in
double-layered soil under different retention ratios [ J].
Chinese Journal of Rock Mechanics and Engineering,
2024,43(1) :226-235. (in Chinese) )

[11] Zou Yuhua, Chen Chen, Zhang Limin. Simulating
progression of internal erosion in gap-graded sandy gravels
using coupled CFD-DEM [ J]. International Journal of
Geomechanics,2020,20( 1) :0001520.

[12] Al-Janabi A, Dibs H, Sammen S, et al. Comparison
analysis of seepage through homogenous embankment
dams using physical, mathematical and numerical models
[J]. Arabian Journal for Science and Engineering, 2025,
50(11) .8143-8152.

(13 ] XU, 00 , it SR 75 992 TR O e 1 A RS e A0
[J]. 7K 7K o LB i, 2023, 43 (6) : 10-16. ( Liu
Sheng, Wang Yuan, Feng Di. Numerical simulation of
response characteristics of seepage field during embankment
piping[ J]. Advances in Science and Technology of Water
Resources ,2023,43(6) :10-16. (in Chinese) )

(TF#5% 45 1)

E-mail ;jz@ hhu. edu. cn hitp ;//jour. hhu. edu. cn - 37 -



55 46 5 2 W]
Vol. 46 No. 2

KR K R Bk R

Advances in Science and Technology of Water Resources

DOI; 10. 3880/j. issn. 1006 - 7647. 2026. 02. 005

e TGN T A RE-RL T-RES LI BR SOK ERE
% H b OEAL R 2 57k

WAL, R, E kA

(1. 7K BEGTIRA P OCBEBOAR W R 4 T 230 3 5 2. v [ i e A P v B B N B P e B A BR AN W5 3. BRI 05 R Be )

HWE . N BRMBKEFBRACGRE T Y E AFREG T LR RET —FENE S B ARK
HATL BT B (TMIAFS-PSO) ik, A B R A o Bty B A Be i k=0, @A
HOE LY KFTIN S A F) Rk R IG R AR B R A RN BB IR R R4
Y REM G ET AR FAL BRI ER H—FF RETFHEER, 20T THEHALE
1o QR R IR Fe ) FOIN B OK BB A IR 4 R R ARE T 4 ik TMIAFS-PSO %49
b RICMEE R I B AFEDI S A G M ARIL T Fik e A | FF i it 54T TMIAFS-PSO 3%
B 2 p8 R B Ty W RAZ T AL 45 A UK R B AR AT AS R AL R

KRR A B ERERACRE AT & B TR L, MR RME, $ Birtiib ik

A multi-objective optimal operation algorithm of cascade reservoirs based on improved artificial fish swarm-
particle swarm optimization algorithm//Zhang Kankan'?, Zhao Haifeng’, Wang Zhaocai'” ( 1. Hunan Provincial Key
Laboratory of Hydropower Developmeni Key Technology; 2. POWERCHINA Zhongnan Engineering Corporation Limited;
3. College of Information, Shanghai Ocean University)

Abstract: To address the high-dimensional and nonlinear complex optimization problems in the optimal operation of cascade
reservoirs, a two-stage multi-objective improved artificial fish swarm-particle swarm optimization ( TMIAFS-PSO) algorithm
was proposed. This algorithm employs segmented mapping to expand the search space of the initial population, and
enhances local and global search capabilities by adjusting the adaptive step size and introducing a diversified movement
strategy. Additionally, the algorithm adopts a two-stage filtering strategy to retain particles that meet the constraint
conditions and incorporates an improved artificial fish swarm optimization strategy to further expand the particle search
range. A case study was conducted on the cascade reservoir group consisting of Wudongde, Baihetan, Xiluodu, and
Xiangjiaba in the lower reaches of the Jinsha River. The results indicate that, compared to other algorithms, the Pareto
solution set of the TMIAFS-PSO algorithm exhibits better convergence and uniformity, demonstrating the superiority of this
algorithm. By analyzing the water level variations of the operation schemes generated by the TMIAFS-PSO algorithm, a
relatively stable optimal operation scheme for this cascade reservoir group is summarized.

Key words: optimal operation of cascade reservoirs; improved artificial fish swarm-particle swarm optimization algorithm;

Pareto solution set; multi-objective optimization algorithm
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Research on water resources operation of cascade reservoirs in the Aojiang River Basin based on multi-objective
optimization//Weng Shuo', Lin Mingcai’, Lin Jianfeng’, Wang Hao', Xie Haonan'( 1. College of Civil Engineering,
Fuzhou University; 2. Fujian Provincial Water Conservancy Planning Institute)

Abstract: To address the multi-objective coordination problem of water supply, power generation, and ecological targets in
the Huokou-Shanzai cascade reservoir system of the Aojiang River Basin, this study proposed a multi-objective non-inferior
solution set optimization method based on the improved NSGA- Il algorithm. By constructing a decision-making strategy that
integrates the two-layer reference point method and the boundary weighting approach, this method achieves the scientific
selection of the non-inferior solution set. Based on this method, a multi-objective operation model for the cascade reservoir
system in the Aojiang River Basin was established and compared with single-objective operation models. The results
indicate that the multi-objective operation model effectively addresses the challenge of exponential growth in reference points
under high-dimensional objectives. Compared to single-objective ( power generation, water supply, or ecology) operation
models, the multi-objective operation model maintains a certain level of power generation while significantly reducing the
probability of water supply shortages, eliminating ecological water deficits, and substantially decreasing spillage. The multi-
objective operation model effectively balances the risks among power generation, water supply, and ecological goals,
demonstrating its comprehensive optimization advantages under complex constraints.

Key words: cascade reservoirs; multi-objective collaboration; non-inferior solution set; NSGA- Il algorithm; the Aojiang

River Basin
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Study on evolution law of spatial active earth pressure for square shaft//Xu Wei', Li Nannan®, Zhang Yapeng'"*,

Zhu Tantan®, Wu Zhi', Sheng Kexin® ( 1. POWERCHINA Huadong Engineering Corporation Limited; 2. School of
Highway, Chang’ an University; 3. Zhejiang Engineering Research Center of Green Mine Technology and Intelligent

= AL E: Ja

Equipment )

Abstract: To investigate the distribution of spatial active earth pressure on the walls of square shafts, a failure model of the
sliding body in surrounding soil under different aspect ratios was established. A formula for calculating the spatial active
earth pressure was derived, and the influence of physical and mechanical parameters of the retaining wall and surrounding
soil on the spatial active earth pressure was analyzed. The results show that when the aspect ratio of the square shaft wall is
small, the sliding body consists of an upper triangular prism and a lower wedge. When the aspect ratio is large, the sliding
body is a single wedge with a trapezoidal cross-section. As the aspect ratio increases, the spatial active earth pressure at the
same burial depth gradually increases. With the increase of burial depth, the earth pressure gradually transitions from a
nonlinear variation to a stable state, approaching the Coulomb’ s earth pressure. The critical aspect ratio of the retaining

wall increases with the increase of the wall’ s aspect ratio and decreases with the increase of the soil’ s internal friction

2026 4F-3 A
Mar. 2026

BRER A WL TR O)

angle. When the aspect ratio of the retaining wall is less than 10, the difference between the spatial active earth pressure

and Coulomb’ s earth pressure is significant. When the aspect ratio exceeds 10, the difference is less than 10%.

Key words: square shaft; active earth pressure; sliding body; aspect ratio; spatial effect
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Construction and application of a digital twin-based management platform for waterlogged area in the Sanjiang
Plain//Liu Yonggiang, Zhang Yu, Sun Haocong ( College of Water Conservancy and Hydropower Engineering, Hohai
University)

Abstract: To address the problems of outdated management levels and low degree of intelligence in current waterlogged
farmland areas, a digital twin-based management platform framework for waterlogged areas is proposed based on an analysis
of key business requirements, taking physical waterlogged areas as units and business applications as driving forces. Using
BIM+GIS, the Internet of Things (IoT) and UAV oblique photogrammetry, methods for constructing digital and visualized
scenarios of waterlogged areas are developed. A three-level geospatial data foundation is established, a platform architecture
consisting of sensing device layer, platform support layer, business application layer and user interaction layer is designed,
and functional modules including a unified map of the waterlogged area, intelligent flood control and maintenance
management are developed. A case study conducted in a waterlogged farmland area of the Sanjiang Plain shows that the
proposed digital twin-based management platform realizes functions such as four pre-measures (forecasting, early warning,
rehearsing, pre-planning) for flood control, farmland drainage and maintenance management, and improves the scientific
and informatization levels of waterlogged area management, validating the rationality of the platform framework design and
the feasibility of key technologies. This study provides a reference for the application of digital twin technology in
waterlogged area management.

Key words: digital twin; waterlogged area management; smart water conservancy; management platform; the Sanjiang
Plain
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Development and application of real-time water resources metering data acquisition system based on digital image
technology//Chen Hong', Jin Pengtao'>, Ma Shibin’, Peng Zhen’, Zhou Zijing’, Zhou Yufei’, Zhong Aicheng’
(1. College of Water Conservancy and Hydropower Engineering , Hohai University; 2. Suzhou Institute for Advanced Research
of Hohai University; 3. Yishuhe Water Conservancy Bureau of Yishusi Conservancy Bureaw; 4. Suzhou River Management
Department )

Abstract: To address the current problem where a large volume of water withdrawal and usage data is not collected online,
leading to large statistical time intervals and untimely detection of data deviations, a real-time water resources metering data
acquisition system was developed. The system employs cameras to capture real-time images of the data displayed on water
withdrawal and usage meters. Through image processing and recognition, the corresponding water volume data are
extracted, enabling online collection of water volume data. Based on the digital image technology, a method for locating the
character area of water meters was constructed, and an adaptive template matching algorithm for water meter characters was
created, improving the recognition accuracy to 97. 5%. The system has been applied to the real-time acquisition of water
withdrawal data from a large-scale water user in Shandong Province. A comparison with the user-reported data shows that
the system has an automatic verification function, providing support for the refined management of water resources.

Key words: water withdrawal and usage metering; real-time data aquisition system; digital image technology; data

verification ; template matching
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SHEIM A R E M Rew I E IR R R A RET T A, SR A IR R A AL Bk B &
RE S GERATA) R R ARG Bt 1) 69 3% e i 3% K R UE 3 I BROBURT 1A) A9 2L K MR B BREN IR R R
HH0.5~1.5MPa Bt AR KF > R T2 EREAL S AKANY G % LiKEH G Y, Lk
MK FAZA T F MR K T4 BRI EREHN A 0.5~1.5MPa 285 5 1200~ 1800 s
B, ER LR AET~9s N ERRBREM R E3~5s A, AA TRZHEKEH TR ERATM
PR TG 3R] T A R B Bk A iR R AR P AR e AL

KR 2 LS RSN ER B RFA BN R E @K E

Influence of pulsating grouting on stress and deformation of clay core wall dam under impounding conditions//
2

Chang Liuhong'* | Zhou Jiayao'?, Liao Yi'*, Hu Pengcheng’, Zhang Guoan', Zeng Haorong'”, Sadik Mohammad
Nafis'*( 1. School of Hydraulic and Ocean Engineering , Changsha University of Science & Technology; 2. Key Laboraiory of
Water-Sediment Sciences and Water Disaster Prevention of Hunan Province; 3. Research and Design Institute of Sinohydro
Engineering Bureau 8 Co. , Lid. , Power Construction Corporation of China)

Abstract: Based on the risk removal and reinforcement project of the clay core wall dam of the Chetianjiang Reservoir, a
numerical model of pulsating grouting for clay core wall dam was established using the basic theory of fluid-solid coupling.

The influence of pulsating grouting parameters such as pulsating grouting pressure, grouting time and grouting frequency on
the stress and strain of clay core wall dam under the impounding condition was simulated and analyzed, and compared with
the results of field grouting test. The results show that the stress and displacement of the dam increase with the increase of
pulsating grouting pressure, grouting time and grouting duration, and decrease with the extension of grouting interval. When
the pulsating grouting pressure ranges from 0.5 to 1. 5 MPa, most of the dam body is under pressure and the force is
relatively uniform. Affected by the upstream water pressure, the horizontal displacement of the upsiream dam is smaller
than that of the downstream dam. When the pulsating grouting pressure ranges from 0.5 to 1. 5 MPa, the grouting time
ranges from 1200 to 1800 s, the grouting duration ranges from 7 to 9 s, and the grouting interval ranges from 3 to 5 s, it
is beneficial to improve the deformation control of the dam body by the pulsating grouting under the impounding condition

so as to effectively improve the stability of the dam body during the pulsating grouting process.

Key words: clay core wall dam; pulsating grouting; impounding condition; stress; deformation; the Chetianjiang Reservoir
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An improved air valve model based on dynamic air-pocket boundaries//Zhao Li', Yang Xiaochun®, Yan Jianguo®,

Shen Huben'( 1. School of Energy and Architecture, Xi’ an Aeronautical University; 2. Anhui Survey & Design Institute of
Water Resources & Hydropower Co. , Lid. ; 3. State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China,

Xi” an University of Technology)

Abstract: Conventional air valve models usually fix the air pocket at the air valve node and neglect boundary movement
caused by pocket volume variation during air intake and discharge, which may lead to pressure calculation errors at adjacent
nodes. To overcome this limitation, an improved air valve model, namely the spreading air valve model, is proposed. This
model updates the air-pocket boundary position in real time according to the variation in air-pocket volume, so that the
motion of the water-air interface is more consistent with the actual physical process. By coupling the gas state equation with
the fluid governing equations, the dynamic and simultaneous solution of air-pocket pressure, volume and mass is realized.

Validation results from a pressurized water pipeline project show that the spreading air valve model can effectively simulate
the hydraulic transient process, reasonably predict water column separation and water hammer pressure variation, and
significantly improve the accuracy and reliability of water hammer protection design for pipeline systems.

Key words: air valve model; air pocket boundary; water column separation; hydraulic transient process
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Determination of effective pore size of nonwoven geotextiles based on low-field nuclear magnetic resonance
technology//Zhang Xianlei', Yang Pengpeng”, Ma Shaoshuai’( 1. School of Water Conservancy, North China University of
Water Resources and Eleciric Power; 2. Jilin Baishan Hydropower Plant, Songhuajiang Hydropower Co. , Lid. ;
3. Xinanjiang Hydropower Plant of State Grid Xinyuan Group Co. , Lid. )

Abstract: In order to accurately determine the effective pore size of needle-punched nonwoven geotextiles, the wet sieving
method and the low-field nuclear magnetic resonance (NMR) technology were used to carry out experimental research. The
relationship curves between the cumulative percentage and the pore size were drawn, and the effective pore size value of
nonwoven geotextiles was obtained and compared. The reliability of the low-field NMR measurement results was verified by
combining the NMR imaging technology and Python programming pixel recognition method. The results show that the low-
field NMR measurement technology with hydrogen atom as probe can accurately determine the effective pore size of
nonwoven geotextiles. The combination of the NMR imaging technology and Python programming pixel recognition method
can verify the accuracy of the low-field NMR technology in determining the effective pore size of nonwoven geotextiles. The
low-field NMR measurement technology can avoid the shortcomings of the wet sieving method and improve the accuracy of
the effective pore size measurement results.

Key words: nonwoven geotextiles; pore size distribution; porosity; effective aperture; low-field nuclear magnetic

resonance technology
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Research on fluoride water environmental capacity in main channels of the lower Ganjiang River network based on
joint distribution of flow rate with water quality using T-Copula model//Yang Xuan'?, Chu Kejian"*’, Qin
Shuo'?, Ye Fuzhu'*, Gu Li'*’( 1. Key Laboratory of Integrated Regulation and Resource Development on Shallow Lakes
Ministry of Education, Hohai University; 2. College of Environment, Hohai University; 3. Yangize Institute for Conservation
and Development, Hohai University)

Abstract: To analyze the spatiotemporal characteristics of the fluoride water environmental capacity in the main channels of
the lower Ganjiang River network, the T-Copula function was introduced to construct an uncertainty water environmental
capacity calculation framework based on the flow rate-water quality joint probability density distribution. Taking fluoride as
the target pollutant, the distribution characteristics of the fluoride water environmental capacity in the main channels of the
lower Ganjiang River network during different periods in 2024 were analyzed, and a sensitivity analysis was conducted
based on the modified one-variable-at-a-time (OAT) method. The results indicate that all main channels possess a certain
water environmental capacity throughout the year, although some channels face a potential risk of exceeding this capacity.
The highest and lowest expected values of water environmental capacity were observed in the mainstream section of the lower
Ganjiang River network and the northern branch’s fishery water use zone, respectively. The expected values of the water
environmental capacity in the river network during different periods exhibit a certain fluctuating pattern. The seasonal
variation in river flow is identified as the key driving factor causing the dynamic changes in the fluoride water environmental
capacity in the lower river network.

Key words: river water environmental capacity; flow rate-water quality joint probability density; T-Copula function;

fluoride ; the lower Ganjiang River network
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Gz — Ae4ERp Y 2 R U SR S5 FISCHF A
Rk 2o B AT W R FEAE A TR Rt K SRS R R R U T K S AR
BRI A S R G B TORBOK SR 16 R 5ok SGEm M, N5 R i AR B RGN R 2K

WL R TR a0 S S it % 45 ) i 28 R AIE
MK, BRI, E K H RS TR ER, R F

(1. P E Bk b p sU B SRR T s 2. fh BB RS 3. IR 2K I B4 4 [ B A SR 48
4. TP B TR SCR)

WE. A PEFHILAR TAENFIIKESRAN I 0, N TREFNEHITABRR T ALL T i
IRA(EZL L PR BX)RBEHYIFRET A2 Foolin, Le kR M4 31123 5
2 A A TR T EEIEH AT BN L RIFTT M0, EREAN IR BEDMEL LR
B Fe it T RS AR B ERE, TS L EZREMTEARBELLENEE SHARRS,
bR ek B BB R AN R ERRIK, TRIEFE T XRMB MG AN DR RR A
B BRI TR, FARA L L& BN S0 R M T BRI R A B BT R
BT RE, P LRI DL TR R RESRATINETE TR,

KR RAES M AR S TR I AR LA

Evolution characteristics of benthic macroinvertebrate community structure before and after operation of tail reach
project of the Ganjiang River//Hu Xiaofei'”, Wu Tingfeng’, Yan Wenming’, Zhang Qi’, Liu Yudong', Zhou
Yadong®, Li Gaoxiang”, Gong Zhijun' (1. Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences;
2. University of Chinese Academy of Sciences; 3. State Key Laboratory of Water Disaster Prevention, Hohai University;
4. Nanchang Municipal Hydrology Bureau of Jiangxi Province)

Abstract: To evaluate the disturbance caused by the tail reach project of the Ganjiang River on the river’ s aquatic
ecosystem, a two-year monitoring program was conducted on benthic macroinvertebrates within the main stem and its four
downstream branches (the Main, North, Middle, and South branches). A total of 32 species belonging to 23 genera across
3 phyla were recorded. The ecological status was assessed using the benthic index of biotic integrity ( B-IBI). The results
indicated that the benthic community in the tail reach of the Ganjiang River was dominated by filter-feeding and pollution-
tolerant mollusks. In terms of spatial distribution, the Main Branch and the slow-flowing areas upstream of the dam
exhibited stable community structures and higher biodiversity. Conversely, the community compositions of the Middle,
North, and South branches were relatively simple, characterized by lower biotic integrity. After the operation of the project,
the Main Branch maintained the highest biotic integrity, demonstrating robust resistance to disturbance. Monitoring sites in
the main stem, as well as the North and South branches, reached undisturbed or slightly disturbed status according to the
B-IBI. However, the Middle Branch experienced significant shifts in community structure, indicating that its aquatic
ecosystem was heavily disturbed by the project.

Key words: benthic macroinvertebrates; community structure; index of biotic integrity; tail reach project of the Ganjiang

River
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