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Driving effect of hydrological regime evolution on water quality in Poyang Lake
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Abstract: Based on the long-term observation data of Poyang Lake, various mathematical statistical methods were used to explore the
trend, mutation, and periodic characteristics of the hydrological regime evolution, and the fluctuation process of water quality was
analyzed by selecting the indicators of permanganate index, ammonia nitrogen, and total phosphorus. Moreover, the driving effects of
different hydrological parameters on water quality were analyzed. The results show that the water level of Poyang Lake has generally
decreased from 1962 to 2022, with an average rate of change of —0. 0135 m/a, and the abrupt change year is concentrated around
2003, with a water level change cycle of about 36 years; the water quality shows a decreasing-and-then-stabilizing trend from 1988 to
2022, with total phosphorus as the main exceedance factor, and the exceedance multiples range from 0. 02 to 2. 31; the slight
fluctuating trend of water quality indicators at each station since 2015 is expected to continue in the future at most stations; the
permanganate index is weakly correlated with hydrological parameters, and ammonia nitrogen and total phosphorus are significantly
correlated with many hydrological parameters. The water level is the main factor influencing the concentration of nitrogen and
phosphorus. Water temperature, precipitation amount, and inflow volume of water have significant regulatory effects on water quality
changes. Water level changes have a significant unidirectional effect on ammonia nitrogen and a relatively complex effect on total
phosphorus.
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Fig.3 Test results of sudden change of annual average water level at various stations of Poyang Lake from 1962 to 2022
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Fig.5 Wavelet analysis results of main stations in Poyang Lake
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Fig. 6 Trend of water quality change at various stations of Poyang Lake from 1988 to 2022
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Fig.7 Results of R/S analyses of water quality at various stations of Poyang Lake from 1988 to 2022
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Table 1 Results of Pearson correlation analysis between hydrological parameters and water quality

indicators in Poyang Lake
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Prp -0.39™ -0.35"" -0.19" -0.27*
Peovy,, 0.13 0.11 0.07 0.08
BTk p(NH;-N) -0.46* -0.44* 0.03 -0.24™
Prp -0.15 0.08 -0.31" -0.27*
Pcony, -0.11 -0.06 -0.14 -0.21"
BB p(NH;3-N) -0.49* -0.51™ -0.18" -0.27™
Pre -0.25* -0.16" -0.28* -0.29*
Pcopy,, 0.09 0.09 -0.05 -0.02
W p(NH;-N) -0.30* -0.45™" -0.06 -0.19"
Prp -0.22* -0.31" -0.18" -0.24*
Pcony,, -0.11 0.01 -0.15 -0.217"
B3, p(NH;-N) -0.37* -0.43*" -0.13 -0.20"
Prp -0.08 -0.12 0.02 -0.05
Peony,, -0.04 0.03 -0.08 -0.12
F - p(NH;-N) -0.51* -0.57™ -0.15 -0.27"
Prp -0.38" -0.29*" -0.29™ -0.33™

VE T AORLE 0.05 KT LB EME, T FRAE 0. 01 KF LR EHIE,
FEW I T5 Y R A OGS K SO R B RE A K AR BEIR B (X AL B AS P2 A B, R R R
TR 5K KRG K 5 B 2 A OE (p<0. 01) , M RS 50 -0. 51, -0. 57 Fi1-0. 27, F WA
IKSCEAF AR AT R AT RS S A LA TR, = 2 1 I 2 W IR A M, Dk D 5% T 9 the 3 A Kk S
AR R i MRS W35 R 5 25 () S SR AT s 0 01 B B =R S A KOS AU TR e, Ay
i AN SR B F RO WS S5 KA (r==0.30) KR (r=-0.45) W EAHE X R 2s ) 2 3 5 AR
WIXIK BN ) S5 22 A 00, BT B RE Uk B2 5K A7 K TR | FE7K s A K G 24 5 il 28 A G (p<0. 01)
HHIE R BRI A -0. 38 . —0.29 . —0. 29 F1-0. 33, BB DU 34 I, B i 8 R I, X 5 Wu 251 6 T80
BH A 7K S5 -5 7K A3 A8 1k 56 ZR I 98— 350, A K 300 Bl o e vk 8 40 8 i =k Rl A R 9 R B, K Tl
TRIRAE B b 7KK AV 23 52 Ml 28 25 (8] 3 A, UE SIS T 7K SCAR AR X ol 2R 30 B e Ak i) o 2k 23 () g 1y A X I 7w
WA T B B Sl M S K USROG , B S MK i (r=-0.31) L ABIUKE (r=-0.27)
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FASG, e Lo AR B 5K SCHRBIAFAE , T BESE P ARG 3l 410 1K SC 119 [ AR S 1 o

1B T BB RN 3 S KU SR B AR . it — 2D W AN R K SCS B RS e K B de br Y
SOMATRERE , LA RIS D T X 52, 3 T KA Kl | B R RT3 4 J548 b A7 K (8 S 1 23 i
(£2), GERER, 25K LS HON R R 1 B e B 0058 e R B ol R B /MK O K 2 (0. 772) (B K &
(0.746) JKili(0.738) ABIKEE(0. 728) , X e F- 24 o o v B2 F) 2 M A 2 by DR B/ MU R K A37.( 0. 827) |
KIE(0.775) (BEAKEE(0.729) AMIZKEE (0. 715) , Ho K (37 2 5 00 A e BE 1 1 22 PR 38 3 5 A R B 42
WA R —E0, WARISCHR R | HE0 0l K07 X0 2 0 H A B8 19 S B (0. 842) e, T B L1 3l 7K A9 %
38 I B8 114 DGIBR (0. 895 ) e, 2R WHAN [ il s /K S % Ul ot VR 32 F) W O A 22 5 o TEMGAEARE 1 439
HEEAKIWI(6—9 A ) A (11 BUAE 3 A) I OOCHR M, /K IVI% 3 KR T 2 U B2 I 5 i
F X KA R TRV Je i R R R AR A 2 S TR 7K 0 25 0 A /R 57 BT B A € 4, B 3 4
FEAM] KM K A 23 ) S5 K R B R R RE 0, R TR M G SRS i VR R, 0 - R SR VR BE T 5, P B B
KA R B Ry S5, Ferb AR KU1 SGIR B2 O 0. 846, A7k IHI R 0. 811, W E AU RZ R B8 1 sk 5 R K AR
R A LR 8l 3 2 AP 5% o RV /R X S i B e B8 A9 2355 s Wi e 1 8 7, (ELAS [ i 5 ) K U
RIRAFNEAFAEZS 18] S S, A A1 AT 2l A o B Al X 8 U o e DR IBK 32 S i e, 7 B -5 Jm S /K S 5%
PERE ARG S %
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Table 2 Results of grey correlation analysis of hydrological parameters and water quality indicators in Poyang Lake

p(NH;-N) Prp

il A KISH T K A7k Ty FK 7K 39
REREE  HEE  SRHREE HBF SRR HUF O BKE HOR O OQHRE HER SRR HF

KA 0. 769 1 0.733 2 0.750 1 0. 808 1 0. 803 2 0.794 1

- IR 0.752 3 0.735 1 0.719 2 0.777 2 0.818 1 0.773 2
[ K 0.753 2 0. 692 4 0.705 3 0.756 3 0.720 4 0.705 4

AKE 0.743 4 0.712 3 0. 687 4 0.748 4 0.721 3 0.723 3

KA 0.791 1 0.731 2 0.737 1 0.822 1 0. 852 2 0.784 2

- TKIR 0.780 2 0.733 1 0.724 2 0.817 2 0.878 1 0. 804 1
[ K 0.765 3 0.713 4 0. 695 3 0.728 3 0.735 4 0. 668 4

AkE 0.753 4 0.714 3 0. 686 4 0.722 4 0.737 3 0. 681 3

IKAL 0.834 1 0.703 2 0.765 1 0.817 1 0.795 2 0.782 2

A KR 0.813 4 0.717 1 0.745 2 0. 807 2 0. 832 1 0.786 1
[ K 0.815 3 0. 655 4 0.737 3 0.722 4 0.635 4 0. 684 4

AIKE  0.817 2 0.700 3 0.734 4 0.741 3 0. 674 3 0.711 3

KA 0.842 1 0. 698 2 0.782 1 0. 849 1 0.778 2 0. 829 1

— KR 0.812 2 0.713 1 0.748 2 0. 806 2 0. 800 1 0.777 2
[ K i 0. 808 3 0. 656 4 0.747 3 0.773 3 0. 696 4 0.735 3

AKE  0.806 4 0. 693 3 0. 746 4 0.769 4 0.709 3 0.728 4

KA 0.787 1 0. 696 2 0.742 1 0. 895 1 0. 826 1 0. 884 1

R KR 0.754 2 0.713 1 0. 696 2 0. 860 2 0. 821 2 0.853 2
HeiL [ K i 0.730 3 0. 661 4 0. 694 3 0. 837 3 0.745 3 0. 844 4
AiksE  0.727 4 0.671 3 0. 661 4 0. 836 4 0.725 4 0.851 3

IK Az 0.772 1 0.718 2 0.726 1 0.827 1 0. 846 1 0.811 1

e ﬂ<%ii 0.738 3 0.730 1 0. 698 2 0.775 2 0.816 2 0.781 2
[ 7K 0.746 2 0.673 4 0. 684 3 0.729 3 0. 687 4 0. 686 3

AMkE  0.728 4 0. 684 3 0.676 4 0.715 4 0. 688 3 0. 684 4

TEXF 8 BH /K SCS B 5 K B A AR ELAR BB TE | e BROK SO AL A K A 2 2, oK A7 5
R AR BT o WKL A FAE S VN S PR X 7K B A B B 2 A P, FLARSR B < K Aar
FES R R (-0. 013 5 m/a) W] RES IS K 8l 1 45, S EUK M2 5K B & A ol HETIT S i /K 5 T 5 =i T
FRIBATIG 45 0l UKL 548 B R /KRR BN, 5 2003 457K 5 S 88 Ak o 2 ) 20, il /K BB /K S s ™ 8 75 e
W A B0 5 ZKASE RV S0 B3 o R K B ) SR AR R 15 Y B8 v R S K AR S A B T 1 o e i S
Yoy wio B AROR ALK Bl ks | S 25 Sy B

R B UE A KA X 7K B AR Ak 8 PR AL , SR A Liang-Kleeman {5 B i 5K 07 5 A BE 1915 B AL 8 (6
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(% 3) I HE SR AT KR AAE B AL B . 25 BoR , KA B & E0F- 34 B i ik S i 15 8 M 0. 088
(p<0.05) , /K7 3 s B2 R B B {5 BN 0. 036 (p>0.05) . MGEitH M ERAE , K2 A A 5
FHE, AR R MR B e KA R A B S BT S B AL b B A BT S E KA
FEAN A5 B I A AN 25, WA 38 22 IRIASAZ A6 WL Im] (4 B ML, A 7K AN AR A K B 4 26050 it kAR Ak 1)
B ) RIS 2% AR FHAILRAE 7K A8 10 21338 2o 5 e 7K TR S T 40 ol 5 48, - 0028 7R 1) 2 1) Y 5 o B 2
K BGA A T 2 BT RS S Ak, T 2 B B I AR A I AN & R ke 5 R KA i W B 8l . AR 7,
IRANE X B 18 B ) 22 L A2 2%, 7K 8 7 4% e 7 R B 5 il 114 40 A A R 5 N TR RS, 1E HL A P Ao AR 2
B Al O S B TR P BT S 2 T N R R, BRI G S (5 B i ok AR IR B G it 24 25 1
ZHIALE KB & SR R Ao G B A E RS A AN T, &l s B
YA 0. 128 0. 097 0. 084 0. 059 F1 0. 089 ( ¥y3 ik fh 5 PEAG 58 ) , e rbv il 171 34 28 B M A ik 1 DR SR S 5 i
MBS, 40l S5 BRI M 0. 062.,0. 013 .,0. 013 ,0. 017 F1 0. 009 (AL 1 34 18 5 5 PERG SR ) o 90 12
YA ATHIIAT I 5 S A, AR K Bl 1 2 A 1 KA AR 3h 5 | & AT R - K A T sS B , F EUE B
e E AT
#3 BRRMAKMSKRIERNEREBRINER

Table 3 Results of causal information flow analysis of water level and water quality indicators in Poyang Lake

il i KB bR Ty Ty, B err95 Ty Ty MY en9s
. (NH;-N) 0. 005 0. 056 0.128 0. 064
I PR

Drp 0.015 0. 042 0.062 0. 056

‘ p(NH,-N) 0. 006 0.052 0.097 0. 062
BTl ’

Prp 0.019 0.014 0.013 0. 020

. p(NH,;-N) 0. 008 0. 059 0.084 0.057

#RE vk

Prp 0.037 0. 026 0.013 0.033

‘ p(NH,-N) 0.019 0.035 0.059 0.043
BT }

Prp 0.003 0.025 0.017 0.035

‘ p(NH;-N) 0. 006 0.044 0. 089 0.048
JHELL 3 ’

Prp 0. 006 0.010 0. 009 0.013

} p(NH,-N) 0.025 0.054 0.088 0. 051

T ’
Prp 0.030 0.037 0.036 0.053

VELT, Ly FOK BRI 5 A8 T, R DL K T 5 B TS 8 err05 Fo B (5 HE 7 95% 10 1 A iafi .

WATA /K B A SR K 3G AR 5 N 263 sh 3k R 1 B0 25 58, ko Ao mie 1 o 480 B 189 37 3ek 1 2 /K BB A TR 1 19
FRIE, LS BAnAs i, i —20 X o3 NS 3l (15 e T far i A ) 57K SCSR AR 0 FLuk B AR AR i R Bl g, 3
T 2013—2022 45 Foinf AW b 2 A B 245 TR 70 PH I A0 R0l 67 Ao S I S AR BRI ol AR AR IX R A 0. 94 JT ~
1.72 5 va B R 5 FREESE FREEREZN 0. 04 va, A8 fb 5t 30 B I B B RRAE AR 0 30 0 fip e 282 1
T, T 2015 SR BNE(E (1. 72 J7 v/a) , BlJG 52 I 3 0T 3 DR it fin 5 0 52 e 2% F B, IF T 2016—2022 4F
[ THE  4EFFTE 0.94 1 ~ 1.20 7 v/a Z[B)E) ., Geitorbr W], AWt 5 Gl o i W B2 1 28 TE AR OC
(r=0.81,p<0.05) ,FHICRBUR E & T HAK CS L, KI5 YL 0T i AR SBEA E4EIKSEH], X — &M
5EREW LT I5 Y AT HI S B UGE R S R A5 e — 3, KA ST R BT 55 gL
T SRR 0. 843, [AlFE =5 T HA /K SCS 8, BB TS Y B far s A SR ShAE B 835 255 B ik, A0
TG K& A5 Gt A AR Ak B SO INA K BT AR DGR R SR, /K SO Sk 3l i 5 30 K 3 01 2R B B
PRV XK R 22 B0 AN T Z A I AR o VAT &, 26 T a0 G 07 far 45 4 19 6l 7K STl AR %
WA K PR 4E FLELA B R0

4 &

a. FPPHM 1962—2022 4F /K o7 ik 52 T REda i, P 34728 A 323K -0. 013 5 m/a, JELUHR B sl 197K 67 B
e R G KA AR AR R R AE 2003 AF A AT, FREH PR T =K I B KIS 1T R K SO = A KA
AEACAEAEFAL FE PR RRAE | 7E 55 ~ 56 a FAE A 8] RBE L, KA 3 sh 2R AL A SF 24 FI I 200 36 a, RERZ T T
A ARIKAL 45 1

b. HEPHIE 1988—2022 /K R J1 T 5 N S e TR i At o IR 109 PN 453l i A1 25 L 300 /K 5 s )



552 1 FAERE A5 BB SO S5 L X K i SR 2 91

R, TS Y P EUK FOR REZERF M JShnvfi il T 22, 2 80l fUK S B B e 12, il T 2015 4F
AR A5 3l i /K B0 i 2 /N P BIPIR A T AR — B ) PR 25 X — a3

c. TR BH WK SCS RS K AR AR AT FH B OF ST, B i B IR 18 85 7K USRS 358, &
RSB S Z UK CS BB E MG, KA IR AR 2 S B A £ 2R KR ok
LA AR S K SCS B R A B, PURAR BT s | A28 A 2 A7 A S5 B 1) 2
X BV RS MR A 52 20k, A AT oo £ R R 4 SR W FE R 2R SR, Rk 7 25 2 WU 5 STy
5 IR IR, WA i 548 BSR4 gl

SE

[ 1] Xu Yuyue, Li Jin, Wang Jida, et al. Assessing water storage changes of Lake Poyang from multi-mission satellite data and
hydrological models[ J]. Journal of Hydrology,2020,590:125229.

[ 2 ] Feng Lian,Hu Chuanmin, Chen Xiaoling, et al. Dramatic inundation changes of China’ s two largest freshwater lakes linked to the
Three Gorges Dam[ J]. Environmental Science & Technology,2013,47(17) :9628-9634.

[ 3] Yang Shilun,Zhang Jing,Dai S B, et al. Effect of deposition and erosion within the main river channel and large lakes on sediment
delivery to the estuary of the Yangtze River[J]. Journal of Geophysical Research:Earth Surface,2007,112(F2) ;F02005.

[ 4 ] Mu Shaojie, Li Bing, Yao Jing, et al. Monitoring the spatio-temporal dynamics of the wetland vegetation in Poyang Lake by Landsat
and MODIS observations[ J ]. Science of the total environment,2020,725:138096.

[ 57 JEEE%, 5 T30 PE A )t i i ) B 8 1 e (] s [ ) ] . /K B2 AR 77, 2019,35(2) ¢ 1-12. (Zhou Jianjun, Zhang Man.
Eco-problem of Poyang Lake in Yangtze River and effect of sluice gate construction at lake’ s outlet [ J]. Water Resources
Protection,2019,35(2) :1-12. (in Chinese) )

[ 6] BIE, fLar . 0 B K A0 A 1 B o B A R 5 [ 1], A R B K A K L, 2023 (9) £ 54-61. ( Hu Ting, Qiu Hongya.
Quantitative research on the water level change and its attribution of Poyang Lake[ J]. China Rural Water and Hydropower,2023
(9) :54-61. (in Chinese) )

[ 7] Liu Xinggen, Zhang Qi, Li Yunliang, et al. Satellite image-based investigation of the seasonal variations in the hydrological
connectivity of a large floodplain ( Poyang Lake,China) [ J]. Journal of Hydrology,2020,585:124810.

[ 8 ] Zhang Qinghui, Dong Xuhui, Chen Yuwei, et al. Hydrological alterations as the major driver on environmental change in a
floodplain Lake Poyang ( China) ;evidence from monitoring and sediment records[ J ]. Journal of Great Lakes Research,2018,44
(3):377-387.

[ 9] 20k Ak, 3 oR5% A5 BEBHIHIH T 7K BT 2004 ~ 2014 4F 48 1 K HX0f 7K A7 28 A A o 107« o 7K B s AR A Y et s [ 0] VT
TR IS PR 1 2017,26(2) :289-296. ( Li Bing, Yang Guishan, Wan Rongrong, et al. Temporal variability of water quality in
Poyang Lake outlet and the associated water level fluctuations; a water quality sampling revelation [ J ]. Resources and
Environment in the Yangtze Basin,2017,26(2) :289-296. (in Chinese) )

[10] Li Bing, Yang Guishan, Wan Rongrong, et al. Spatiotemporal variability in the water quality of Poyang Lake and its associated
responses to hydrological conditions[ J]. Water,2016,8(7) :296.

[11] 2R 0PI 22 W0 X 55 B 90 K 57 A% Ak B X 7K s B 2 i [ 1] . A VT 37 38 98 U6 15 3R 858, 2018, 27 (6) - 1298-1306. ( Li
Haihui. Changes of water level in main lake area of Poyang Lake and in dish-shaped sub-lake and their impacts on water quality
[J]. Resources and Environment in the Yangtze Basin,2018,27(6) :1298-1306. (in Chinese) )

[12] RANGE AR, 56 R, 45, KA X 48 BH 81 358 Y = 3 A S 200 D 1T /K R 58 B AR AL 2 [ 7] SR} 2441, 2023, 43
(11) :115-124. (Zhu Liying, Yu Weida,Zhang Meiliang, et al. Impacts of water level on water quality of Ganjiang River Delta in
Poyang Lake[ J]. Acta Scientiae Circumstantiae,2023,43(11) ;115-124. (in Chinese) )

[13] PMETT, FAE A E T8, 55, /0 BH M U8 e 2 e A S A8 Ak B s A2 [ )] YL PE K FIRHEE ,2024,50(3) £ 199-205. (Sun
Jiwan, Wang Jia, Yang Yulong, et al. Temporal and spatial characteristics and abnormal changes of nitrogen and phosphorus in
Poyang lake and the impact pathways|[ J]. Jiangxi Hydraulic Science & Technology,2024,50(3) :199-205. (in Chinese) )

[14] RBMG , Fhateddh , BEMSAR. S 2 Ao 38 BH W A B S R [ 0] Th0 9 R 227 4 ( A SR hi) ,2020,48 (1) :39-45. ( Deng
Peng,Sun Shanlei, Huang Pengnian. Influence of climate change on runoff in Poyang Lake Basin[ J]. Journal of Hohai University
(Natural Sciences) ,2020,48( 1) :39-45. (in Chinese) )

[15] Huang Aiping, Liu Xiaobo, Peng Wenqi, et al. Spatiotemporal characteristics, influencing factors and evolution laws of water

exchange capacity of Poyang Lake[ J]. Journal of Hydrology,2022,609.127717.



92

WK R (H R R R %54 6

[16]

[17]

[18]
[19]

[20]

(21]

(22]

(23]

[24]

[25]

[26]

(27]

(28]

[(29]

[30]
[31]
(32]

[33]

Gao Jianhua,Jia Jianjun,Kettner A J,et al. Changes in water and sediment exchange between the Changjiang River and Poyang
Lake under natural and anthropogenic conditions, China[ J]. Science of the Total Environment,2014,481.542-553.

RS BRI, AR, S5 SU0 A0 B 38 7K R 2 0T 380 DX K PR IE 25 ek 95 [ )] K B, 2023, 39 (1) :200-207. ( Yao
Siyang,Lin Miaoli,Chen Cheng,et al. Impact of the scheduled Poyang Lake Hydraulic Project on water environment capacity in
lake district[ J]. Water Resources Protection,2023,39( 1) :200-207. (in Chinese) )

R T DL 7Y B Al s R 75 YR AR SRR 2 [ D] P42 . P 22 B TR 2%, 2021.

Benluty HESE N, 2R OT A5 UM T AN [ M A0 i A K g 2 A8 [ YTl DR 2 23 ( A SRR ) , 2025, 53 (1) :31-40.
(Bi Kexin,Dong Zengchuan, Li Dayong, et al. Temporal and spatial evolution of exitreme precipitation at different altitudes in
Wenzhou City,China[ J]. Journal of Hohai University ( Natural Sciences) ,2025,53(1) :31-40. (in Chinese) )

TR, RN, SR, 5. 1983—2023 4B VT L 1 o 28 AR R A ARG A0 AT [0 ] KRR FUBHEC R Ji2 |, 2025,45(4) - 85-
93. (Xu Ke, Chen Liangang, Wu Shucheng, et al. Detailed analysis of spatiotemporal evolution characteristics of rainfall in the
upper Lijiang River Basin from 1983 to 2023[ J]. Advances in Science and Technology of Water Resources,2025,45(4) ;85-93.
(in Chinese) )

VPR, RS 850 45 1956—2018 AR AL /K SE T AR AE Bt s a4 [ )] /K BERAR S, 2023,39( 1) :127-132. (Xu Qin,
Ye Ming, Cai Jing,et al. Precipitation statistical characteristics and evolution trend in Taihu Lake Basin from 1956 to 2018[J].
Water Resources Protection,2023,39( 1) :127-132. (in Chinese) )

RETE, TR BT REN AR RATEE M [J]. AT T LY, 2021,37(6) : 1-6. (Zhang Jinping, Wang Yuhao.
Uncertainty analysis of rainfall-runoff relationship in Zhengzhou City [ J]. Water Resources Protection,2021,37(6):1-6. (in
Chinese) )

ERTHE, PVEE KR T, AE. 1998—2020 4F Ik PR X Rk 1 h B K B B 2 R ARRAE [ ] YRR AR (L ARRM R
2023,51( 1) :10-18. ( Wang Yuxiao, Sun Yingying, Zhang Tianyu, et al. Temporal and spatial variations of maximum one-hour
precipitation in the Three Gorges Reservoir Region from 1998 to 2020[ J ]. Journal of Hohai University ( Natural Sciences) ,2023,
51(1) :10-18. (iin Chinese) )

WM VRV W] S B AL T RK VD A s ARG RRAE B MR M A A [ D). I R A= 2R 4 ( B AR B L 2024,52(3)
25-33. (Huang Jianxiong, Ye Yuntao,Cao Yin,et al. Analysis of spatial and temporal variation characteristics and coordination of
water-sediment in the north main reach of Yellow River[ J]. Journal of Hohai University ( Natural Sciences) ,2024,52(3) :25-
33. (in Chinese) )

X EHE skt te X0, A5, BKAL IR AR ZR TRE R K L P 1 K 28 AR MU A [0 ] AT R 24k ( AL ARBR i) , 2023,
51(2) :42-49. (Liu Ruiyan, Zhang Jianhua, Liu Ling, et al. Analysis on the water quality variation of Hongze Lake during the
water transfer period of the eastern route of South-to-North Water Diversion Project[ J]. Journal of Hohai University ( Natural
Sciences) ,2023,51(2) :42-49. (in Chinese) )

Guo Zixun,Shui Penglang, Bai Xiaohui. Small target detection in sea clutter using all-dimensional Hurst exponents of complex
time sequence[ J]. Digital Signal Processing,2020,101:102707.

R AR E . BT R/S AT R A BB AL ST [ )] K FIZK BB 4], 2019,40( 10) 1 54-58. ( Li Bao, Zhou
Fengnian, Gao Jian. Analysis of the trend of total phosphorus changes in the Yangtze River estuary based on R/S analysis method
[J]. Express Water Resources & Hydropower Information,2019,40( 10) ;:54-58. (in Chinese) )

BRI AR IR Rk, GETH A S T T bR RIS SR [ )] Bl A8 K HOW T, 2014,3 (1) 112, (Fan Rong, Meng Dazhi,
Xu Dashun. Survey of research process on statistical correlation analysis[ J ]. Mathematical Modeling and its Applications,2014,3
(1):1-12. (in Chinese) )

PNESE,JA AR K IE. 55T LA B (b (LUCC) B AT 3 5 iR M Z R K GOCIR Hr [T ] T 5 X E,
2021,38(6) :1782-1792. (Sun Yanxu,Zhou Zixiang, Mi Zhaojuan. Grey correlation analysis of human activities and watershed
biodiversity based on land use and cover change[ J|. Arid Zone Research,2021,38(6) ;:1782-1792. (in Chinese) )

Liang X S. Unraveling the cause-effect relation between time series| J |. Physical Review E,2014,90(5) :052150.

3CAk. 2019 4F 3—6 H = fA mili P A2 A R e LLEEE ST [ D] st B aE B TR R, 2022.

Vg | R SR, A A AR SR e SR T]. WA, 2015,27(5) :783-790. ( Gan Feng, Tang Lin, Guo
Huaicheng, et al. New method and application of estimating ecological water level of the Lake Poyang[J]. Journal of Lake
Sciences,2015,27(5) :783-790. (in Chinese) )

W TR R L, A5 R BT K SO AR AL B S VK i S i G R [ ] HE B 2014, 34 (12) ; 1488-1496.

(Dai Xue, Wan Rongrong, Yang Guishan, et al. Temporal variation of hydrological rhythm in Poyang Lake and the associated



552 1 FAERE A5 BB SO S5 L X K i SR 2 93

[34]

[35]

[36

[}

[37

[

[38]

[39

[}

[40]

[41]

[42]

[43]

[44]

[45]

water exchange with the Changjiang River[ J ]. Scientia Geographica Sinica,2014,34(12) :1488-1496. (in Chinese) )
Lai Xijun, Jiang Jiahu, Yang Guishan, et al. Should the Three Gorges Dam be blamed for the extremely low water levels in the
middle-lower Yangtze River? [ J]. Hydrological Processes,2014,28( 1) :150-160.
FBGAE TGN ARARER S5 0 PRI A K A8 A B BT T ] . KBS IRARS,2019,35(6) :104-108. (Wu Peijun, Wan
Xiaoming, Xu Jiming, et al. Changes of water levels in low-water season in Poyang Lake and it’ s countermeasures[ J]. Water
Resources Protection,2019,35(6) :104-108. (in Chinese) )
WTEER B R eate | 55, 2011—2019 4558 FH /K BB AL 1E X 25 Y (R F g dr [ 1], PR3 RH2#4,2022,43(12) 1 5585-
5597. (Xie Huiyu,Hu Mei, Ji Xiaoyan,et al. Water quality evolution characteristics and pollution factor analysis in Poyang Lake
from 2011 to 2019[ J]. Environmental Science,2022,43(12) :5585-5597. (in Chinese) )
T XV E B e B, A A TR RURE b M) P O O 38 A s K B SR [ ). PREE AR, 2019,40(12) ; 5348-5357.
(Fang Na,Liu Lingling, You Qinghui,et al. Effects of land use types at different spatial scales on water quality in Poyang Lake
wetland[ J]. Environmental Science,2019,40(12) :5348-5357. (in Chinese) )
2, R, R, A 2004 AF LORA VL P R T K UK 8 S B B 15 ok s AR Ak A [ ] WA AR, 2021,33(4)
1112-1122. (Lan Jing, Wu Yunli, Lou Baofeng, et al. Spatiotemporal change analysis of permanganate index in the middle and
lower mainstem of the Yangtze River since 2004[ J]. Journal of Lake Sciences,2021,33(4) :1112-1122. (in Chinese) )
e, S A58, S5 VLDCT AL X 2= MK SCAR A2 R R S8 A [)]. HuskARk 4 ,2017,42(5) :674-684.
(Shen Shuai, Ma Teng, Du Yao, et al. Dynamic variations of nitrogen in groundwater under influence of seasonal hydrological
condition in typical area of Jianghan plain[ J]. Earth Science,2017,42(5) ;674-684. (in Chinese) )
Wu Zhaoshi, Liu Jutao, Huang Jiacong, et al. Do the key factors determining phytoplankton growth change with water level in
China’ s largest freshwater lake? [J]. Ecological Indicators,2019,107;105675.
BRIk L 5e5E, 05, A Il e SR 2R A ) A SRR K S AR B[ ) . KB R €, 2017, 28 (1) :41-48. ( Qian
Jin,Shen Mengmeng, Wang Peifang, et al. Spatial distribution of riparian soil phosphorus and its response to hydrologic process
[J]. Advances in Water Science,2017,28(1) :41-48. (in Chinese) )
Liang Ximei, Chen Baowei, Nie Xiangping, et al. The distribution and partitioning of common antibiotics in water and sediment of
the Pearl River Estuary,South China[ J]. Chemosphere,2013,92(11) ;1410-1416.
IRy, IE. FRPEA T ME R EUK A AR AR S B PG [ )], KRR BE e 4, 2024 ,41 (1) ;66-74. (Ma Xiangyu, Yan
Feng. Assessment of ecological risk of seasonal ammonia nitrogen to aquatic organisms in Poyang Lake[ J]. Journal of Changjiang
River Scientific Research Institute,2024,41(1) :66-74. (in Chinese) )
PO BGERR, M OUR AR K R KA IR BEXT PR AR SR 3 B S KBTI [ ) ] K BEIRS K TR %41, 2020,31(4)
78-85. (Huang Yue, Huang Zhilin, Xiao Wenfa, et al. Analysis and prediction of effects of Three Gorges Reservoir water level
scheduling on the outflow water quality [ J]. Journal of Water Resources and Water Engineering, 2020, 31 (4 ) :78-85. (in
Chinese) )
A B, E R SIS R £ OB )] KRR, 2023,39(1) £ 190-199. ( Wang Jun,
Liu Chao, Wang Zhiyuan, et al. Effects of pollution load reduction on habitat quality in Hongze Lake Basin[J]. Water Resources
Protection,2023,39(1) ;:190-199. (in Chinese) )

(Uicks B I1.2024 - 12- 24 Gl XD



