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Research on changes in river-lake relationship between the Yangtze River and Poyang Lake under influence of
Three Gorges Reservoir//Jiao Donglai'”, Ye Zhoubing’, Luo Juejin'*, Wang Weiguang'*( 1. State Key Laboratory of
Water Disaster Prevention, Nanjing Hydraulic Research Institute; 2. School of Internet of Things, Nanjing University of Posts
and Telecommunications; 3. Taihu Basin Hydrology and Water Resources Monitoring Center ; 4. College of Hydrology and
Water Resources, Hohai University)

Abstract: To systematically investigate the impact mechanism of Three Gorges Reservoir (TGR) operation on the Yangtze
River-Poyang Lake river-lake system, a coupled simulation model integrating PCR-GLOBWB and LSTM was developed,
generating long-term ( 1989-2020) hydrological time series under both with-and without-reservoirs regulation scenarios. On
this basis, multiple analytical methods, including ensemble empirical mode decomposition (EEMD ), the indicators of
hydrologic alteration/range of variability approach (IHA/RVA), and the energy difference index, were integrated to
examine the evolutionary patterns of the river-lake relationship from three perspectives: discharge/water-level variability,
the degree of hydrological alteration, and the comparative energy dynamics between the two water bodies. The results
indicate that reservoir regulation substantially modifies flow and water-level regimes in both the Yangtze mainstream and
Poyang Lake. At Hukou Station, the hydrological regime shows a moderate alteration, with an overall change degree of
37.32%. Monthly mean water levels exhibit a seasonal variation of “lower in spring and winter, higher in summer and
autumn” , while the timing of extreme water levels is delayed by 2-2. 5 d. At the interannual scale, the influence of the
Yangtze River strengthens while that of Poyang Lake weakens. After the initial impoundment of the TGR in 2003, the
fluctuation amplitude of the energy difference index increases significantly, demonstrating that reservoir operation is the
dominant driver of the observed changes. At the intra-annual scale, the dominant role alternates between the river and the
lake across different hydrological periods. During the flood season (June to September) , reservoir impoundment enhances
the backwater effect of the Yangtze, thereby aggravating waterlogging risk in Poyang Lake. Conversely, water storage in the
receding ( October to November) and dry seasons ( December to March) accelerates lake outflow, which prolongs the dry
season and intensifies drought hazards.

Key words: Three Gorges Reservoir; the Yangize River; Poyang Lake; river-lake relationship; hydrological regime
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Fig. 1 Overview of study area
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Table 1 Validation of simulation accuracy of PCR-GLOBWB model
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Fig.3 Scatter density plot of water level at Hukou Station from PCR-GLOBWB and LSTM coupled model

before and after operation of Three Gorges Reservoir
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Table 2 Periods and variance contribution rates of IMFs of annual flow at Jiujiang Station

) JEI3H/ T ETTRE/ %

HE Hi/a TR % RES/%
IMF1 IMF2 IMF3 IMF4 IMF1 IMF2 IMF3 IMF4

TR Y 2~3 5~6 16~17 28~29 46.22 34.57 6.38 12.77 0.07

HIKIEPEAT 2~3 6~7 16~17 31~32 47.27 34.85 5.78 12. 06 0.04
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Table 3 Periods and variance contribution rates of IMFs of annual flow at seven stations of five rivers

- - JA#/ a Ty 2 DR/ % RES/%
IMF1 IMF2 IMF3 IMF4 IMF1 IMF2 IMF3 IMF4
e ToAKFET Y 3~4 6~7 17~18 32~33 49. 50 30.77 2.38 17.33 0.02
H KPS 3~4 6~7 17~18 32~33 49. 56 31.72 2.47 16. 24 0.02
- TR PEVE AT 3~4 5~6 15~16 10~11 48.96 30. 80 8.79 11.28 0.17
KA 3~4 5~6 12~13 17~18 48.81 30. 68 8.86 11.51 0.14
. TR 3~4 5~6 15~16 17~18 49.73 31.00 1.96 17.23 0.08
s K EPES 3~4 5~6 15~16 17~18 48.98 31.33 2.07 17.49 0.12
P TR PEVE AT 3~4 7~8 16~17 17~18 50. 07 30.95 3.73 15. 14 0.11
KA 3~4 7~8 16~17 17~18 49.03 31.18 3.78 15.97 0.04
= TCAK T Y 3~4 6~7 17~18 33~34 54.36 25.13 7.74 12.70 0.06
il KPS 2~3 6~7 16~17 31~32 54.43 25.05 7.94 12.48 0.10
g TR PEE AT 3~4 5~6 18~19 33~34 48.81 29.18 3.62 18.36 0.03
F KPS 3~4 6~7 19~20 34~35 48.42 28.15 4.10 19.26 0.07
\ JKERT 3~4 5~6 17~18 34~35 46.97 37.11 4.38 11.50 0. 04
A KV 3~4 5~6 17~18 34~35 46.70 36. 46 4.92 11.86 0.06
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Table 4 IHA monthly median water level at Hukou Station

A A J P EK AL/ m
TOKPETT AR Atk
1 8.09 7.49 -0.60
2 8.53 7.84 -0.69
3 10. 04 9.33 -0.71
4 11.58 11.30 -0.28
5 13.32 13.63 0.31
6 14.90 15. 84 0.94
7 17.60 18.36 0.76
8 16. 81 16.99 0.18
9 16. 20 15.87 -0.33
10 14.27 13.35 -0.92
11 11.23 10. 63 -0. 60
12 9.11 8.40 -0.71
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Table 5 Statistics of key IHA at Hukou Station

HiME FRRE

(917U ST T SUL TR ) & 4 TR/ MR

L L 1 B S S S Bt/ d (m/d) (m/d) Bk
JoOKERTIER 13,5 206. 0 2 1 98.75 53.00 0.07 0.07 50
T K PR 1 55 11.5 203.5 2 1 101.50 51.25 0.09 0.08 52

Ak -2.0 -2.5 0 0 2.75 -1.75 0.02 0.01 2

20 Rk T B IE K 2. 75 d (MK 98.75d &
101.50 d) , Ry Bk b B 4 1. 75 d (MK 53 d Ik &=
51.25d) , X —78 k55 %0 BH AL K 30 28 4 1Y 52 B 1
BUAHAE , R T K PE XS s i = i E R . A K
FEWIT N S N, W 0 K KR 0. 07 m/d 3 &
0.09m/d, 7% 7/K%M 0.07m/d # % 0. 08 m/d, i0i 5%
UCBUN 50 R 2 52 Wk, KA I8 Sh I 3 i 3 K, &
S K AR BRAL R SRR Bl B T 19 A= 1t U8

SR B AT I A K SRk AR R AR A L
B (F4), RVA IR ZR B8 ,32 4> THA 15
b, 1.2.3.6.10 A PEANM 55K 1.3.7.30d
(B A Bz e 8 30d HR B KAV | 5 37 38 55 v ik ok g
10T /) Sy 2 T = O (= A L 0 G A ST N
IKSC A B R 37, 32% , J&@ T b EE s, 5 R 2R F
FEARLL , IR J 8 52 — Wl 7K J2E 5% el 1) 7K SC el 7% BE Oy
40% ~45%" " T BE] PUIT 55 380 52 7K 2 B W 1 7K
SRR BE S AE 30% ~ 55% 22 8]t A e gk AL T

10 9 8 >

NS
N

v N

-0.417

-0.667

5T, A = e 7K 128 ot 281 B T8 T8 11 114 7K ST 3
T (AR Z A

e T 3 M MK O TR TR R Ui
(K SO AR, B E A T RIS BB AT G &R
KK FEF2 Z UK D N &, VT KAz
REEAI: , ek 2808 B 0 %) T FEAE P55, 5 )3 7K Ak
TE—EFRHE bR A 1 780 B 980 37 1 1 935 XU 2 7 3
F 7K B 7K 22 B K (TR AR K (KK B9) S 80k
VLA PR SERE 5 T, 43723 R4S 484 Jorn ok 260 B 390 3890
JKANIE, IR Al K KA ARG | D st i K A5 ) S
XH AT —5,
3.4 TR RTIEFE

e s pros, JooK R 5T, 1989—
2020 4T HE 22 H8 B0 /I E B KT 2 i i i
1989 4 1998 4F 2003 4F J% 2012—2020 4F K- VT4
FHBER T8/ BH 576, 1990— 1997 4525 i B 486 BH ) 4
A&, AREREEST, 682248 B/ $om

[ 1 =1 APk
- 2—2 H ek p
[ 33 H ek
> [ 4—4 A P EKAL
[ 55 P ek p
v [ 1 6—6 KN
I 7—7 H ek
I 8—8 1 P E Ak
- I 99 A Ptk fs
I 10—10 7 H{tK 7
" 1111 A Pk
[ 12—12 7 kA
[0 13—4fik1 d kA7

\—0.583

\ -0.667
W
[N

w
—_—

-0.417

Oc

%

% S

Vs
< ~0.667
& T
& e T K

E4

[ 14— fik3 d ek AL
[ ] I5—Hefik7 d "Po{EKAL
[ ] 16— fik30 d H{EKfL
I 17—H5AR90 d P E KA
18—l d P B KA
I 19—Hi3d KAz
I 20— 7 d P EK AL
I 21— 30 d ek A
I 22—#90 d H EK ]
[ 23— LR s

[ 24— 4Fd/ME H T R]
[ 25— 4P KR H B ]
[ 26— 1Rk
[ 27—k st
[ 28— ik sk
[ 29— = ik b it
I 30—k

I 31—75K%R

[ 32—k

ZEEKEZEITIRM O 32 4 THA 5T E

Fig.4 Degree of change of 32 IHA indicators at Hukou Station after operation of Three Gorges Reservoir

e 27 .



Shr BRI VAR FH g 5 78 B FH D85 ) TR
PR, K VAR FH 5 T 80 PH A 1E 0 B B 35 1989—
1990 4F | 1995 4 4§, # FH W0 16 FH o 48 i Bt 4 45
1991—1994 4F % H: vh 1998 4F K T 4F ] #x 58,
2011 4770 BHII1E F fpe ik

0.6 0.1
0.5 -
2e [k B==1
0.4 |- m—— }.{H. - -0.1 T2
B 0.3 | TORPEPAT 5 =4
3= oo K PRI 5 o3 RE
i;[';_‘ 0.2 [ . J&g&
& 01r-__A 4 ¥
Ol 0w : -05 X&
o1l 1]
-0.2 L L & I L I 1 -0.7
1988 1992 1996 2000 2004 2008 2012 2016 2020

ARy
5 KT EERPEME 1989—2020 £ EFREE =TT {L#a s

Fig.5 Trend of interannual energy index difference
between the Yangtze River and Poyang Lake
from 1989 to 2020

2003 4 =K FEFF IR & K G, A K R IR T 1% 5
T REZEHE B B R 328 T 3 TG K P R T e, T
W56 Z R I AT 5 2009 4F = M) T 52 iU , iX Fh
Wl — 2L IR, F WK R 47 X VLM OC &R i T4
R, 2003 4FRT, Jo/K R E 5T AR A2
FEE R T KT 5, K PR EFF AR XV 6 &R
FEAEETERS I 5 2003 4F S5, A3 7K PR TG 5N BE
R BSC:  ER Z, AVT 78 H E FH 5 E x L kA
WAL, 5 = WOKIEE KBTI R &, KR
JEVLI 56 R AR AL ) F B OR Bh K 2E5 2009 4F = 1]
TRESE UG VL R WSt — 25, S i 1 7K
T XYL G 2 1 0 BB
R =0 K P2 5 7K Ry 8 RN B i sk iy A
SRIK SRR, A SO AT Y I 53 B B 43S ik 7K A0
(4—5 H) Btk (6—9 H) Bk (10—11 H)
BRI (12 HZERAA3 H) AR RIK S K
VL5 B/OBH VT 5 28 1 38 AR S $4RR AR, A&l 6
N GRKIATCK R TG ST BB BN 4 Al
0.1289 [£Z 5 A K-0. 0216, K ITAERIH R 76 FH )
YEFES A KRGS T BB 4 Al
0.1197 F&%& 5 AK-0. 1305, 20 Ik, i
K AL TFIH T K SRR T ARES N, 5 %D
W87 33k 7K 10 B 14 4 AH BLVE T, Bl VA R 3 i o
g BEAKIATCOK R R T SRR, Be 2= R H e
6—7H FF.8—9 A 7,7 H ik sl &H&/MHE
(-0.4474) s FHKFEPATIE = T, ie 22 15 B fh ka3
— 3 ABUEEAR (7 A ie/MER-0.6207) K ITAHE
FHTESR 2 30 = e 7K P DR A Bk BR 1 K 67 38 17
VT TIE K S 30T 7 6 34 i, LS 786 I5F1 987 3 7K
. 28 .

TEA T A S e 7K o 3 AUy, R 7K 8 oK 2
WG, AE2ZETE 50N 10 Hiy-0. 1410 7F & 11 H
0. 156 9; A 7K FE P11 5, N 10 H 19-0. 1269
FHZE 11 A/ 0.2284, FHFH B /E 3 58 51 o B i,
IR A =0 K 2 K T B Y 3 K A7 A, 787 B
WK DAL, T T A K BB A (0] 8, A
FKIATCK FE AT ST, RE 22 HR BUR A R IE , R FH )
PEHISR T RKAITAE I, A 12 A1 0.3746 T+ 2 IRAE
1 A9 0.4819, J52 8 F R AKEETRTIE T, g
ZEFRBOE R (AR 1 H 1851 0.6039) , B FHIBIAE BT
SR, T e K R R T SR (R K
AN BSF 2 00 308 A S XURS: , AR 7K 3

0.8 0.2 iﬂ
= 0.4 . 0 ﬁ
AVjind
=0 -0.278
B TCoK PR 5 =
=_0.4 —= FUKPE A 0415

e REZEE AU b i =

-0.8 1 1 1 1 1 1 1 1 1 1 —(),6541{5

4 5 6 7 8 9 10 11 12 1 2 3 #
A6y %
B 6 T5ERPEME 1989—2020 £ % 4 A F 194k
BT B

Fig. 6 Trend of multi-year monthly average energy index
difference between the Yangtze River and Poyang
Lake from 1989 to 2020

SRR A TOK BT 5 ARV OC R
AR 1—4 H 11—12 H BB S,
5—10 HRILAE S, AKERTE R, 4—
9 HREZEFREIR T IO/K ZE IR 3 1 5, KT A s o
1—3 H . 10—12 HA BB 2248805 T J0/K A5 1 55,
FOEBH A VE FH 3 5, oF — 2 e TR sk s S T R
AR

4 T it

R CHEE Y PCR-GLOBWB 5 LSTM FE-A A #Y |
AT RAE T Py SRR IR S AR A B AMA
#, PCR-GLOBWB H74 ig % 1 T~ 9y AL il B4 AS
[FI 1% 5 (A JCK PEJE 9 ) R By ik oK SCad 72 i
LSTM #5576 U] BEAR A H2 07 & 5 /K 0 22 [ () AE 4 1
BB OCFR ., A R B S T 6 7K P I 92 52 1] 1) 7K
S R ASLAEL , A S5 6t H A BT 4R AL T AT A ) A 3
filf, SR, 2R A A A A 7 — 2 SR PR LSTM 454
TR g BRI A AL M LA S8 A i B B it
PRI T PSR (RS B 15 22 1 BEAF A6 AL 3 Fl 3R

U , IEAR , BEZEFR A1 S BN R E RIS H
PR AN A T 55 U AR S P A T R

A SCRIEGE e B = WK 2 36 7K P BUR TT S BERRAIR

(KA B ), MUTTT 384 56 1 30 FH 380 1 3 sl B (I 2 3



K, FIM B BH IR G X 5 Guo 25" FIK %
B BT 4 A — 8, AN, AR SRS
O 1 3l AR SCMUAR B (37, 32% ) 45 A st A
S TR JEE 1) BRI 5% 465 T ( 24 409 ) 3530, 6 W =k K R
KPR K SO S AR B AR Y, T ARl Y
VLI OG ZRRHAE , T3 o YR B A o ) . 37K A4
(6—9 H) , =K FEAEFA B PK B R B, o8 BE iz 17
Hp SR X 70 BH I8 9 T HEAE T, 30 2 K i iR
IR 7 XU ; 1R 7K HH UK K B (10 H 2R AR
3H), UK N ke i BE K, LAY 28 X 3 BH 9
LS RN, PR BRI IX A= A5 0

5 & g

a. PCR-GLOBWB 5 LSTM i &5 I 240l 1
1989—2020 4F-A Jo/K PRI 915 50 T A0 1 3k H 7K 7
JPA R A R R 5T BT K PETR T X AR T A K
(A} 2 Wy PR B E T he i M A€

b. WK FEIETT R E AR TRV FH I R S
(7K SCIE S S TTIIVE R f T, 150 150 3 Kk S 94
SR (37.32%) , R K H P EKAL F 4
1% BT W o 2K 7 B ESE [a) H3R K ik o Bt
FERAERFE . BEZEFE BT SR, 2003 4F7K FEE 7K
Ji VLA C RAE BRI SR, 4 NI AR R K
B85 B0 FHE ARG K S 3G | 3500 254 1 2 Al
St 1 5 1 5 XSS i ] P AR A S A

c. FETREZEERITAERI, = ok iz
AT AE RS OC FR AL A OCHE A &R

d. WFFE4E AT o0 = e K A Ak 8 2 2 it i1k
WA < A B 1 T i DL 2 A TOUFE A FH 7 ok 1)
S il ZACHA 4 ) 25 K G B DA A 25 U, AT FE
PRI B T 22 4 ) [R) B 9 8 T 380 o 980 £ 257K S AS
FsZm

S Xk

(1] E&TE RAR, Tl 55 RV 80 B ) Ji A e %
AR A PR . KRR ER,2020,31(2) 1 203-
213. (Wang Zhihuan, Zhu Lijun, Wang Jianzhong, et al.
Reverse flow from Yangtze River to Poyang Lake: causes
and occurrence conditions quantization index [ J ].
Advances in Water Science, 2020, 31 (2) :203-213. (in
Chinese) )

[ 2] MRS, S8 iR Al 45 VLT U3 55 %0 B kK
T XS 2 BT [ ], KRR R I, 2025, 45 (6)
38-46. (Bian Jiaqi, Shi Changle,He Qi,et al. Analysis of
flood encountering risks between main stream of the lower
Yangtze River and Poyang Lake[ J]. Advances in Science
and Technology of Water Resources,2025,45(6) :38-46.

(in Chinese) )

[ 3] Jooor ki, By, 58, KT ipd VAo
ZBTFEBERELT]. WA R, 2014,26 (1) : 1-8. (Wan
Rongrong, Yang Guishan, Wang Xiaolong, et al. Research
progress on the relationship between rivers and lakes in
Tongjiang Lake in the middle reaches of the Yangtze River
[J]. Journal of Lake Sciences, 2014,26 (1):1-8. (in
Chinese) )

[ 4] 758, WM, AR, 55, IR BE W0 A8 BH 8 A XS
VLRI Y] S v R R 5 0 Y S A3 AT (] K TR AR
11,2026, 42 (2) :12-19. ( Xia Jungiang, Shang Haixin,
Zhou Meirong, et al. Quantitative analysis of confluence
impact of Dongting Lake and Poyang Lake on erosion of
middle and lower reaches of the Yangtze River[J]. Water
Resources Protection,2026,42(2) :12-19. (in Chinese) )

[ 5] Yang Xiaoli, Wu Fan, Yuan Shanshui, et al. Quantifying
the impact of human activities on hydrological drought and
drought propagation in China using the PCR-GLOBWB
v2. 0 model[ J]. Water Resources Research,2024,60(1) :
€2023WR035443.

[ 6] HZ% REf, 56307 5. B U5 dCE X BRI A S R G0
SN S IE N PEXT AT ], KB IR, 2025,41(5) < 11-
21. (Xia Jun, Xue Ying, Luo Wenguang, et al. Impacts of
drought and flood disasters on the Poyang Lake ecosystem
and adaptive strategies [ J ]. Water Resources Protection,
2025,41(5) :11-21. (in Chinese) )

[ 7 ] eCHER, B f , B RER 2. AL A5 AT Bl %) 0
PRI R 0 7K V0 AR A SR A [0 ] K B8 AR
$1,2025,41(6) :113-122. ( Zhao Yanan, Huang Guoxian,
Tong Sichen, et al. Analysis of contribution rates of climate
change and human activities to changes in runoff and
sedimentinflow into lake in the Poyang Lake Basin[]J].
Water Resources Protection, 2025,41(6) ; 113-122. (in
Chinese) )

[ 8] b, BBCE , P80, 45, UL PR S0 Ak = 4k
IKFEE BT ZE [T ], i Ko 4 ( AR B
2020,48 (2) : 128-135. ( Tang Hongwu, Huang Shujun,
Yuan Saiyu,et al. Three-dimensional flow structure at the
confluence zone of Yangtze River and Poyang Lake[J].
Journal of Hohai University ( Natural Sciences) ,2020,48
(2) :128-135. (iin Chinese) )

[ 9 ] Zhang Zengxin, Chen Xi, Xu Chongyu, et al. Examining the
influence of river-lake interaction on the drought and water
resources in the Poyang Lake basin [ J]. Journal of
Hydrology,2015,522. 510-521.

[10] y4 AL WAL W], K ZEREIBC A A5 TR AT T I T3 5C
ZMARALE [T]. K F) 242, 2018, 49 (1) : 36-46. (Lu
Jinyou, Yao Shiming. Response mechanism of the river and
lakes in the middle and lower reaches of the Yangtze River
under the combined effect of reservoir groups[ J]. Journal
of Hydraulic Engineering, 2018, 49 (1) 36-46. (in
Chinese) )

.29 .



[11

[12

[13

[ 14

[15

[16

[17

[18

!

1 RE B TR, ARBK I 55 YW1 5C 28 59 D s MR ok
[J]. K #] 24, 2021, 52 (10): 1183-1192. ( Zhang
Yunchang,Zhang Yegang, Song Qiuling, et al. The history
and future of the relationship between the Yangtze River

lakes [ J ].
Engineering,2021,52(10) ; 1183-1192. (in Chinese) )

] REK, H R VFSLE 5. 1956—2022 455 B A K 1%
S A S AR S AL S AT [J ] KR A 4T, 2024, 55(3) -
313-324. ( Xiong Bin,Zhuo Yungiang,Xu Chongyu, et al.
Analysis on the evolution and driving mechanism of low
flowregime from 1956 to 2022 in Poyang Lake,China[ J],
Journal of Hydraulic Engineering,2024,55(3) ;313-324.
(in Chinese) )

] Guo Hua, Hu Qi, Zhang Qi, et al. Effects of the Three
Gorges Dam on Yangtize River flow and river interaction
with Poyang Lake, China; 2003-2008 [ J ]. Journal of
Hydrology,2012,416/417:19-27.

] REYL, UKL EBRIA A5 T R WA K B A
WAL T, KBEAEHE R, 2013, 24 (6) : 759-770. ( Zhao

Junkai, Li Jiufa, Jiang Chenjuan, et al. Water exchange

and connected Journal of Hydraulic

between river and lake in the middle and lower reaches of

Yangtze River[ J]. Advances in Water Science,2013,24

(6) :759-770. (in Chinese) )
] JHEER AR O, A SWOKEBATHI R KT T
TS W AR T AR AR [T ] AR, 2023, 35
(2) :696-708. ( Zhou Jianyin, Gao Fei, Yuan Yuan,et al.
Runoff variation in the middle and lower branches of
Yangtze River and the two lakes ( Dongting and Poyang
Lake ) before and after Three Gorges Reservoir’ s
operation [ J ]. Journal of Lake Sciences, 2023,35(2):
696-708. (in Chinese) )
AREET-, XBMG2E, B b2, 55, B/FBHMI S5 I T K 58
BN IR B R A LI ], E B R B
2017,47 (8) : 856-870. ( Bing Jianping, Deng Pengxin,

Lyu Sunyun, et al. The analysis of water exchange regime

—

research on Poyang Lake and Yangtze River and driving
factors[ J]. Scientia Sinica ( Technologica) ,2017,47(8) :
856-870. (in Chinese) )

] ARiz AT T RE B A4 R BH I — I YA ELARE T 3R
EFEPRAETE [ J]. ML B4l , 2017, 72 (9) : 1645-1654.
(Deng Jinyun, Fan Shaoying. Characterization index for
expressing the relationship between the Yangtze River and
Poyang Lake based on the theory of energy [ J]. Acta
Geographica Sinica, 2017, 72 (9 ). 1645-1654. ( in
Chinese) )

] Yang Xiaoli, Zhang Mengru, He Xiaogang, et al.

Contrasting influences of human activities on hydrological

drought regimes over China based on high-resolution

simulations[ J ]. Water Resources Research,2020,56(6) .

€2019WR025843.

9] ZRUKIE  XUEER], AR, 45, AR AL RIE T PH LT IRk

SO S AR S IR B R [ T]. K BE IR, 2025, 41

- 30 -

(20]

[21]

(22]

[23]

[24]

(25]

[26

—

[27]

(1):9-18. (Li Jiging, Liu Jiali, Deng Shilang, et al.
Hydrological regime evolution and its driving factors in
main stream of the under changing

Xijiang River
environment [ J ]. Water Resources Protection, 2025, 41
(1) :9-18. (in Chinese) )

BER DY R, R T, 5. AR RIS AR TE DX A e
IKAEA 22 NORE I3 A e S8 A mil LTS R A IS LT ]
PIHEAR 2013,62(10) :504-511. ( Xue Chunfang, Hou
Wei, Zhao Junhu, et al. The application of ensemble
empirical modedecomposition method in multiscale
analysis of regionprecipitation and its response to the
climate change [ J]. Acta Physica Sinica,2013,62(10) :
504-511. (in Chinese) )

Richter B D, Baumgartner J V, Powell J, et al. A method
for assessing hydrologic alteration within ecosystems[ J].
Conservation Biology,1996,10(4) . 1163-1174.
Thil AR AT TS R A B4 B Sk B P vl K Vb R
5 [ 1], 7K J1 K LA 41, 2018, 37 (5) « 58-68. (Ma
Chao, Cui Ranxin. Analysis on changes in flow and
sediment at Toudaoguai on the Yellow River using range of
approach [ J ]. Journal of Hydroelectric
Engineering,2018,37(5) ; 58-68. (in Chinese) )

RN AR IR, 200 PR 7K SCHBUIE 8 AR A R 7 AR 250K
SCWFFET I ZR R [T ], K B AR 4, 2018,34(6) -

24-32. ( Cheng Junxiang, Xu Ligang, Jiang Jiahu. Review

variability

of application of hydrologic alteration index systemin eco-
hydrology research [ J ]. Water Resources Protection,
2018,34(6) :24-32. (in Chinese) )
SEHERE, B, EHEA S BRBHWI K SO 8 728 X 7K 5
HOIRBIAEHILT ] . T R 222 4l ( F AR B2 R) , 2026,
54(2) :82-93. (Dou Jiayao, Wang Hua, Wang Shiyan, et
al. Driving effect of hydrological regime evolution on water
quality in Poyang Lake[ J]. Journal of Hohai University
(Natural Sciences) ,2026,54(2) :82-93. (in Chinese) )
Singh R,Jain M K. Reappraisal of hydrologic alterations in
the Roanoke River basin using extended data and improved
RVA method [ J]. International Journal of Environmental
Science and Technology,2021,18. 417-440.
ZEIRR, B, Rk, S5 BRI K R R 5 %
AL BT [ D], KB IR AR, 2026, 42 (1) : 30-38.
(Li Jialin, Yang Jiaming, Liu Yongchao, et al. Analysis of
water system pattern and connectivity change in the
Poyang Lake Basin [ J]. Water Resources Protection,
2026,42(1) :30-38. (in Chinese) )
B, 52T BYINVR. B DL XA BE W) THA $545
S E BB WO GE [ J/OL] . Yl K2 2 4l ( A AR BL2F
f2) ,1-13[2026-05-15]. ( Cao Yanmin, Wang Chongyu ,
Li Xiaodong. Quantitative ascend study on the influence of
Xiangziyuanli on THA index of Dongting Lake [ J/OL ].
Journal of Hohai University ( Natural Sciences ), 1-13
[2026-05-15]. (in Chinese) )

(WoHs B #.2026 -01 - 23 4k . k)



