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Remote sensing inversion analysis of spatiotemporal variations in total nitrogen and total phosphorus in Poyang
Lake//Li Xiao'*?, Wu Jianbang', Xue Chenyang’®, Xiong Lili’, Liu Fagen®, Zhang Qi>*°( 1. School of Geographical
Science, Nanjing University of Information Science and Technology; 2. Nanjing College, University of Chinese Academy of
Sciences; 3. Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences; 4. Jiangxi Ganfu Weilv
Renovation Co. , Lid. ; 5. The National Key Laboratory of Water Disaster Prevention, Hohai University; 6. Yangize Institute
for Conservation and Development; 7. Jiangxi Hydrological Monitoring Center; 8. Hydrology and Water Resources
Monitoring Center of Poyang Lake)

Abstract: Based on Landsat remote sensing imagery and in-situ measurements, machine learning methods were used to
construct inversion models for total nitrogen (TN) and total phosphorus (TP) mass concentrations across the entire Poyang
Lake. Combined with water quality data from the five rivers (the Ganjiang, Fuhe, Xinjiang, Raohe and Xiushui rivers)
flowing into the lake, the spatiotemporal distribution characteristics of TN and TP mass concentrations in Poyang Lake from
August 2021 to January 2023 were systematically analyzed. The results show that the TN mass concentration inversion
model constructed using a back propagation ( BP) neural network achieves a good fit (R*=0.91), and the TP mass
concentration inversion model based on the GA-optimized BP neural network (GA-BP) performs well (R>=0.82). The TN
and TP mass concentrations in Poyang Lake exhibit strong seasonal variation, and the water quality in the wet season is
generally better than that in the dry season. The spatial distribution of TN and TP mass concentrations in the lake area
during the wet season shows strong heterogeneity. Areas with high TN and TP mass concentrations in Poyang Lake are
mainly concentrated in the central and northeastern parts of the lake area and the entrances of the five rivers flowing into the
lake. The extreme drought exacerbated water quality deterioration in Poyang Lake, leading to an increase in the TN and TP
mass concentrations across the entire lake.
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WA EHER B B AR IR — AR VRIAR TS TSR A R HE T, 38 BH A R £ A
PhA ARV K S BRRHWIOL TR e, R BTHOIN K IR TR R R KRR SR AL A
EI5F — MK, R T B SRR BRI B X S A TR TR AR Y A
It 2 R BEI N T A TR i R JE S TR KRS FRAB I Y B fl A = B 0 b R

EETA . EHEKA AR 23L& H (42471048 ) 5 TLVG 4 K AT RHE T H (202325ZDKT13) 5 e w8 8 5L A B F b 55 9% & 101 % 42 300 H
(B240201015) ; #&V1 T IiE 2 Bl 25 A 230 TRRMHE S 5251 H (GW1-055-01-2024)

YEE B . ZEHE(1999—) , L BB 9E Az, 32285 AT PH A /K B8 B T AFF 9T . E-mail : xiaoli0893@ 163. com

BIS1EE KA (1966—) , 5, ##% , fli+4, FENEBIAF UK OK 3 S1358 . E-mail : qizhang@ hhu. edu. en

«50 - KA Kb A ,2026,46(4)  Tel:025 - 83786335 E-mail :j2@ hhu. edu. cn hitp ://jour. hhu. edu. cn



(TN) FLE®E (TP) YE MR /R 4845, 8 2 I T 3R 1E
K EEFACRREE , © BN B ZK A K BT 1
AR, PR, R R BE A AR A W B A R
AR S SRR AT LSRR %k 0 BH I
BIABIAA B EENE X,

&5 N T8I wORS B AR A5 A7 7K IR B, (R
P T A A ESA BIR ] , XfE LA  ECRE A W 1 K AR Y 7K o
AR BB AAEA T 3k AR GE B B SRR T 1A
WEDN SR I 28 B A A A B A AE R BRPE
20 th42 70 AEAC LI, 18 BB AR 1 1 R Bz
T R 30 ik b A AR P K BRI W v e L
AR FrEet e B ARSE AL, AT L
SR TE K 0T A B ] 3 B 23 A MR i W, —
SERREE ERA TG0 N T RFE T A SR BRI, 7T LA
Ty M S5 I T AT A B 2 25 S e R A AR
U, BR R 2 BI04 1 SRR T B 55 N T S A s
FraG a7 ey A5E 70 > A5 JROHA 1T A 7K BTtk
PO KT R SR ) AR R 5 0o B AL SR A
TR AR | S SR RN S () R i, T
FECTERRE 575 Y W O AT IR AR AT 7 & 1) 56
FM SR DT S K BT S A (HR
JEARCRE S B, X DL B T e R R v AR
T B B 22 90 ML 27 2T SR AT [ 27 3 SR AT
A T B g A SIS 0 U 114 328 S o i A
RURARBOK AR B B o i,

INZE 23 R 3 SR AR R AT T e i A
TR0 BH I 25 P Bl K AR 2R A5 T 7K A58 W - Gao 2515 A
H Landsat 5 §#is , #5717 A0 /K 0t S i AR AR %6k A
AR 8 MK RIS FRIEAT T 40T ; Chen 251" i
FH A AT Landsat B0 B 3 00 0 R R VB4
SRR T AR R R W AT AT ALK
AUV T ER BRI 2009—2016 4F & 8 35 fk iif 25 48
A, 22 LT P X 23 1] 22 S5 AN K AHZ A 5 ALK
SRS W X K BT, 23 (8] 3 BN 5 5 RS
DS T4y — 5 Landsat 8 25 278 TR 50, (i
FH 3 ST 1 B — e B S B SR A T S AR TR %k
2013—2019 4FRK /B PHM K A S AT T 22 BRI

TR0 B 18RI A S AR ) A K A T R A
AN BB AT A A KA T AR A BR A
RPN, FEOK BRI B B 28 25 S
CL A 5 2 48 7% 8 PH 1 A B B 28 4 A R A T AT b
AR JEH SR Z 2022 R T 58 5T S AR BE
(25 ] 3 A AR XS LU AR BT o SR AN XA AN 2, AR 3
FET 2021—2023 49 SCIELHE | 255 IR B i) Jk
SR, R AL 2 ik ) T 2021 48 H
22022 4 1 J1F0 2022 4 8 A & 2023 4F 1 H #FFH

2R R BRI, i T ST B
R T A R 11 2 () R P AR AR A e T RE R 52
Mg PR 2%, LA S AP 280 B 980 7K B ) 1 it~ 5 7K SO
F ity men 1 B R AL

1 HRRBPASHE

1.1 HREHER

B BH W A TV PE 4 JE AL KOV g R R
(28°24'N~29°46'N, 115°49'E ~ 116°46'E) , &= K 1T
i e K — A 2k K A ek AU 2R Yk T )
T BB PHIS R S AR 16. 2 JT km®, RN
BRVL PRl B VL BRI K (AR R R« T ) 7K
IR XA A K, B0 FH 5 K A8 A A2« ] it
SR AR R YT KA A XCER R i) 207 3 3R 7K 22 1) X
WEE AR D EARKIL(E 1), B4 4 A%
FHA IR BRI K 3G 22, oK A7 LK 59 A R 7K A7 T R
FBHIIEE(6—8 H) Mi(11 H BWAE 3 H) K N;
ZEN] 3K 15m, = 7K 1B, %6 FH 159 7K 38k i AR AT Gk
3000 km?*, i 7K 125 46 2= AR 2 1000 km™™" | S BY
UK — R R — 2 IR AT

fN\

PEvesy

29°Nt

S

=11

RV o KU
0 10 20 km — T
) -]
28°N . .
116°E 1TE

1 HRRER
e i A SR AR R BH W T Ak R ™
JUILAE 2022 SRR RER T R4E, 2022 4F 8—10 J1F%
JKEIIE 25 mm UL R R0 9 A{CA 1 mm, [FK
IR T 2021 4, SZFE R 452 6 BB 2022 47K
A% 2021 4K, U HOE 8—10 A, 2022 4E 8 H /K A{iz
R 10m 47,9 AR 10 AKMEMR, £EFEHE
Tm A4, 5 2021 4EAH2E 5~10m,
1.2 WR#HFIE
{7 25 E Fili #h T & Landsat 22 371 3% BOBE P2 5

KA Kb A ,2026,46(4)  Tel:025 - 83786335 E-mail :j2@ hhu. edu. cn hitp ://jour. hhu. edu. cn - 51 -



( https ://earthexplorer. usgs. gov/) . KU 7= i & 51
SN 2021—2023 4, £ & Landsat 7. Landsat 8 il
Landsat 9 #dfs " . 75280 R el R b 158 R
B/ T 50% AR HEA B 5 AL BTG 2
W DAY RAAR . SR PG D 1L K SOK BER
MR BAHR AL (045 2021 4F 1 2 2023 4F 12 7 1.8
R BB R, BRI th A
IR0 B 8 DN T8 00 R A U0 5, SR 4 1) 7K R 4 78
24 h N SERLIZ I A o A, I E J7 1 D 3O ik
AR 2021—2023 4F 4 A & 16 AR A, 33t
576 S IEE Al T Landsat 51 TR B4E 7 7E
W= 55 R R I DX ) IR R, TR 1M 83k 25 T 1 U313
X REAG, W] 55 S0 BOHE B 23 A DT EC Y 28 384 41,
AR SRAF: ) S BB VR BE I LN 0~ 3. 5 mg/L,
B0 1. 57 mg/ L, S2I S B BT R T LN 0 ~
0. 18 mg/L, ¥l 0. 066 mg/ L, ELIRIK I R A K AL
BRI 2% 7, ok st Aiign , (0 AR K B HEafl 1k
B, WY AR SCRY I S S A A A % i T 45 R
TEARBERTAE 4%

KAFIEM A ENVI 5.3 19 Fast Line-of-sight
atmospheric Analysis of Hypercubes ( FLAASH ) #idt |
FLAASH BESERT A Mz KR, o3 B9 P
LA A ] DL OG 2 0l 21 A0 K e 2100, e R K
3pm' ™ H T HEB WK S B AR AR, TE
AT GE— K A4 32 55300 43 7K 3 PR G 7 I =2 i
a2 AR UK AR 1 5, AR SR A — A6 K R 45 %
(NDWI) X 128 [ A4 (905 1 i BEE AT 0 —fR 22 R AL
IR B EAPRKRIEE R . — Bk UL, NDWI [
(A EILE 0. 1~ 1 Z ], BRI A B fEL (4 0. 1) mT A
SRR/ INI KA JNTRT AL L T A5 5 5 e D 1 AL (
0.5 5 1) A SRR MK A4 g2 AR
IR I B (G PR B S KT 0.1, HE T AR LY
NDWI 5, ) T B2 23 Bk oo e it A7 o0 26 N
1717 S5 WA BH A K AR g H2 55

2 ARAE

2.1 ERRERARELE

AR R P FAR L T . DS x g
FTALEE A5 SN B v a0 R R A B, AT
BRI B A A MR 4 0l B 2 A ) g s R0 Rl I
SRR ) B AT s XIS TR BE P4 ; ORI
LAY s Y8 I8 DAL B B R
2.2 REEBME
2.2.1 H¥EFHE

H T FH ARSI 5 RN 0 4 31 D' 1 S S 4
ALK Landsat R4 T AEEHE , I IO S 1

PR A I, P B R e
SN AT (I 5 R TR0 5 kT, PR T R A
TR AbER | H A 2 i SRR AT, I A 5 S
DA A AR DG PE | B ma ABE AR I 0 oA 2
2.2.2 BREIEBESH

Xof 1 SRS T A B 58 B, AR ES N TR A A
A T] b A7 8 R AR sF ) BB 8 B I A %, R
SPSS Gt i #4-Ks 384 41 i BE I St A5 2 A%
F14) ST J5 e B M A 7 R R AR DG AT, TR
— B RS M DA S EORG BE A BOR ARSI
Landsat 19 6 N BCAH -G T 20 P BOA 2 el T
B ORI O F2 BB 7 BT 3 A B S i 3R A
A VERRIE AL | SEI0 B AR A i 1 i B e
A, 5 R R ST B 0 D% B4 A B3/B2,
B3/B1 #l B2/B1, 5 S AH GRG0 k Be AL & R
B3/B2 .B3/B1 Fl(B4-B1+B3)/(B4+B1+B3) , fi%
REEIHE 0.6 LI L,
2.2.3 MBEFIHENLEF

A SCHE FHBEHLARAR | SCRp I AL TR
AR H L H AL BP S M4 JE T A vk
PEALE) BP (GA-BP ) i1 28 [ 4% il 3 T 1 BE SR VA4
LI BP 28 W 45 6 FAIL 23 2% > 5 v A8 ot s T A
Rl T2 BRI A R 384 41,07 3 4>
B RRIE & 1 AN AR AE e, S 1536 MEEAS, R
B PRABE B I 25 5 3600 7 Bk 2 M R A 4l 4 4 TR
702 0 1R HAIRI A ISR AR A RS, H
T Il SR FH AR AL A DA FH D0 T A
B UEAE T 3 UE A RURS

W 1 s, BEPLARAR SR 1 S AL 5L Tk 1
HEAEOAE I SR 1) B ATLRL A 5O e 22 (U R
R*<0.6) , M| ] BP 128 N 45 B3k A 10 6 U e
W SO AR RS 5O R AT, 55T GA-BP #i & W 2%
A A 1) A IO e R S B R UL B RO B4, GA-
BP 122 W 24 fi ke 1 il e/ Mb A 2T SEFE 1S i 40
HAEN ) BERE T BP WA MK TERE, R
SRR E T . BP 2 M B G A 2T S50k 3
(RPN 3 FHBURRIE B &) | 1 2719 sVBCh 1 (W R
HEKRSED) & 210 880N 5, I RaE R ECh
1000, %2 %4 0. 01 ; GA-BP #1258 W 48455 1 gy A J2 45
JECR 3 B HE S EON 1, RS R AR 6,22
R 0. 01, EECH 50, FREERLESA 30,
2.3 REEETMIER

RN FE PP PPty S0 (1 5 A58 750 00 1 = (1]
MIALE RO o U258 IO RS B2 B ey BB A %) 2 M B
B 5 DA PR s | SR ) TN 1 e, el
Wit REC(R?) (P R 1% 25 (RMSE ) FlF- 34 46 %

- 52 . KA Kb A ,2026,46(4)  Tel:025 - 83786335 E-mail :j2@ hhu. edu. cn hitp ://jour. hhu. edu. cn



Rl 6 MUBEIFEHNERR . EBREXKEREEWEIERE
. ; R? RMSE/ ( mg/L) MAE/(mg/L)
.—A} &
BLtES0 Jrik PR B BA B BA B
Pt BLAR AR 0.56 0.48 0.71 0.74 0.50 0.56
HREmEL 0.34 0.35 0.79 0.75 0. 66 0. 64
FFARFREREIL ALY SCRe 1) AL 0.41 0.40 0.72 0.78 0. 61 0.59
BP 128 o 4% 0.91 0.67 0.12 0.34 0.09 0.32
GA-BP #liZ®4; 0.75 0.82 0.49 0.01 0.21 0.01
FEFR TR BP 4 4 0.64 0.56 0.43 0.53 0.32 0.48
BR2E (MAE ) E MBS BE A PEM P55 LUNERE Ry E SR U N
3.2 #EEHER.SBFEZT SIS

3 HBRE5HMm

3.1 HEEREHR

SV SV T R R SRR AL A ROR IR T R?
435174 0.91.,0. 82, RMSE 4354 0. 12.0. 01 mg/L,
MAE 235125 0.09.0. 01 mg/L( 1), WK 2 finR,

B S TE 45 FEXT LRI, AR A
JoRE R B RO B Y R DL B R AR 2, B
24r e
22+t ¥=0.956x +0.048 2 /,:”
_20¢ . BT
5 18f R R
\é 1.6} .1'./'/' .
g 14} z;.ff‘.:’-“
& 12} D
10f %" o AR
08l ;‘(. - 1:1%k
06 081012141618 20 22 24
SMME/ (mg/L)

(a) BREBHEHRIE

3.2.1 TR 4 AaiE

SR A A Y S T AR ARG 2021 4F 8 H & 2022 4F
1 HA12022 4E 8 H 2023 4 1 H B BHWLE A L Aws
Frit Wk FE AT 1 SRR, Horp 2021 48R0 2022 4
8.10.11 .12 H [ a5 R &l 3 FE 4 s, 2021
4F 8—10 H R, 0 PH I K 38 m AUR K, BV

O o G R 2 [ S T P i, T DX P R R BT B
0.101 p
009}  »=0.9344x+0.003 2 e

KYe

~ 0.08f R e

® 007} T nn v

= L o ',.'// <®

E 0.06 csi

= 005t 37!

k= b
0.04r . 7% o KA
0.03f 112k

0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
SMME/ (mg/L)
(b)) VBT

0.02

2 RIREBHEHR

SRV /(mg/1)

I

.‘( N
' 0
o

(a) 202148 H

L~

% A
&3 R

(e) 20224FE8H (f) 20224E10H

o
;;‘6_,‘ o) ,\_ &*
(¢) 20214E11H (d) 20214E12H
¢ C o AR
e

(g) 20224E11H (h) 20224F12H

B3 2021 £f12022 FREREREZTEH R

KA KB AR ,2026,46(4)

Tel:025 - 83786335 E-mail ;jz@ hhu. edu. cn hitp ;//jour. hhu. edu. cn - 53 -



SRR /(mg/L)

>
(=]

=
—_
=
=
3

(b) 20214104

(a) 20214F8H

'S &

&

(e) 2022¢8H (f) 20224£10H

0 0.020.040.06 0.080.100.12 0.14 0.16 0.18

KA ¥
(¢) 20214E11H (d) 20214F 121
S& A
o a3k
%

<€

K *r\
y "9
o *

(h) 2022#12)51

y

(g) 2022@11)%

4 2021 £F2022 EEBREREZE ST

A

I AT DX A AR T R R e v, R X
SMATE 1.7~2. 2 mg/L Z[A], EBETE 0. 06~0. 14 mg/
L 2Z ] i H Al X3 & FE 1. 0 mg/L LAF, BB 7E
0.06 mg/L LAT . HliZki (2021 4F 11 1 22022 4F 1
) K Sl e B U, SR R BT v R W
KIS DA EETE 1.9 mg/L LA B ZRAEHS
HEEHEET 2.3mg/L, 2022 4 1 H, & SR S
R WA T TR, EWIX R AR EIRIEE 1.0 ~
2.0mg/L Z[8], BB SR 7E 0. 08 mg/L LI, {H
B 2 KA (5 32350 DX 0 B Ak S K AR ) A R
WREERSES . £ AT UL, 2021 AF I IX S A T R
WL 25 )43 A 5 — 50, R BLAE 8—10 H 25 [a) 43 A
SRR R X T R A =, 11 H B IKAE 1
F 23 (8] 5 BT TS , (F R R BT s Ve A e
WKl 3 firs,2022 45 8 H 2 2023 4 1 K
WEARE N, 8—9 H S AU 5T i vk BE AR AR IR AIK, Y HE
1.6mg/L VAR ;10 A RBUAE 1 H X S A i ik

= 202148 H #20224E1 H
257
= 201
=
£ 15f
i
X 10}
i
= o5t
0
8 9 0 11 12 1
Aty
(a) BA

Jiit R S /(mg/L)

B TH i, K X AE 1.9 ~3. 0 mg/L Z2 8],
Kl 4 7, 2021 4F 8—9 H il IX BBk it & vk 3 25 (]
3 S IR ] DX e RN AR b SR o vk
B AE0.10~0. 16 mg/L 22 1] | 1ty HoA X sl Bl o
HHRIELE 0. 06 mg/L LA R ;2022 4F 10 H & 2023 4F
IWESN a5 e i3 Ry U1 W Tl i 6 - o |
U, ,2022 4F 8—9 H W X i U5 B e A1, (E7E =)
B DX I8 A s, 25 [R5 PR BB, 2022 4F 10 H &
2023 4F 1 H W DCEVA B oL R U B 5 () 40 A S5 5T
PEIA S
3.2.2 BRI EALKAE

TREBH SR B H S i v EE (1 5) SR
BRI WA, AR (10 H 2R
1A) MR BB R ERE SRS TEEB—9H),
ELUR SR B8, 2021 4F 8—10 A, A R &k B AE
1.37~1. 44 mg/L Z [d], AR KT 11 AZRF 1 H

(1.60~2.03mg/L) . 2022 4F 10 F S A 5 fin i
® 20224F8 H £20234F1 H
0.09
0.08
0.07
0.06
0.05F
0.04
0.03
0.02
0.01
0

8 9

10
Aty
(b) M

11 12 1

5 221 E8 AE2022F 1 AM2022 F8 AZ 2023 F£ 1 ARR. . BB AYRERETWL

+ 54 - ARAY K AR 2026,46(4)

Tel:025 - 83786335 E-mail ;jz@ hhu. edu. cn hitp ;//jour. hhu. edu. cn



2,1k 2. 0mg/L ek e — B B o R
(1.6~2.0mg/L) .

FHELZ T, Sl o e v AR A e B A/ AT ]
A 2021 4F B R IE AL R S B THE TR
WG IAE 11 A (0.08 mg/L /£47) o 2022 4F
10 A ZWAE 1 H A LS00 BT Wk B2 R AR v, B9 7
0.06 mg/L UL I,

3.2.3 REVAZRE X EME A0 45 A

R T 2 R AN [ T R AKOT 142 ) 4 A
FRAE B BEUR B WY 0~ 1.5 mg/L &5 Ry A% 5
BIREIX, >1.5~2. 4 mg/L A ik E X,
>2. 4 mg/ L A i v S X6 Bl T vk 0 ~
0. 06 mg/L Fl % 2 o AR BT & Wk BE X, > 0. 06 ~
0. 12 mg/L Jim BT MR B X, >0. 12 mg/L A% & i

H P 6 FE 7 w1 Bk 9 H Ah,2022 4E BLA L A
Wl v R A R R MR O X5 LY T 2021 4R,
2022 A1 2/0 BH I 4 T8 A 2R v R o JoT s TR B X T
AT 2021 4B 475 T 1.4 ~44. 8 A 205, Hop
10 Al AR HR5E T 44,8 N E 4P 5, 2022 4R
PH 4 I8 A i = R A = 0Tt vk R X LR A R T
2021 FFHEE T 8.5~29.0 N E 4k, [REE 10 H ARk
R P m T 29.0 N E I A A, 2022 4E SV
SR e U VAR B DX E A R 2021 AR AR T
2021 BRI T 6.0 N E A 3.4 N H
Iraie HUK, 2021 AF SV IR BT vk EE X Ly

17.3% ~61.4% , 5% A 18. 7% ~53. 3% ;2022 4F &L
AR IR T X 5 HoN 15.3%~77. 5%, WK
10.2% ~45. 5%, WA UL, 2022 AEFERE R T 515
ST BB PRI KA S S s AN e T VR X
7 LB s R

4 i
BR . BHMREREFTHETHUNER

TR BH T S | el o ot o B 2 1 MR AR A Bk
A, FoK K BT SRR Tl K, X 5 E8FH
W K SO A G, B RREK S, <
W NIRRT 22 | ) XK AV 3 =, T A 2R K
%, AR D W XKL REAIG PRt FE 7K IR
P TR, O AR I i K, 45 AR ST e A
W AR KA, 3 /KR R B — i P B i A R
VEF At SR Sl S5 £ VA 88 {BRE X SR AT 5 T A 7K 3B
IRAEARG, 7K %38 1 55, Ja 3 1 DX Ay e 7K ) A4
oo | AR YR AL, S B 5 3
T,
4.2

it

4.1

AR BRERETHERNER

a. 20 FL 45 F I 5 o 0 BH WA K SC ok 3h g ad
TR WA 2s A 22 5 OB IXOEVA BT
SRS ) S B A E R A e, A2 Ry R B
2, ZR LIS oK R A T3k 180 d, Fe i 1
AT 300 d" AR B 4 Bk JE I S 305 e
) 5y A I IX 38R B R ) R e AR i

PREEWREIX m sk o R X
100 — — — I 1001 O
111 SO B
& 60r & 60F
2 Ry
O 401 i 40F
20+ 20+
0 - - - - - - 0 ; s ; - - ;
8 9 10 11 12 1 8 9 10 11 12 1
Ay Ay
(a) 20214FE8 H 2202241 H (b) 20224E8 H 220234E1 H
6 221 FEF 8 AE202F 1 AFM202FE8AZE 2023 F 1 ARARERERESX G
FP R B R X TR IX el e X
100 [ — - -_— 100 r [ ] pe—
80 80t I
S 60 & 60t
3 2
o 40f 40t
20+ 20+
0 . . . . . ) 0 . . . . .
8 9 10 11 12 1 8 9 10 11 12 1
Ay Ay

(a) 20214E8 H 20224F1 A

(b) 202248 A 2202341 A

7 2021 E8AE 2022 F 1 AfA2022 £ 8 AE 2023 £ 1 AR RERENX Gt

KA KB AR ,2026,46(4)

Tel:025 - 83786335 E-mail ;jz@ hhu. edu. cn hitp ;//jour. hhu. edu. cn

.55.



AV IO e VAR AR v, DR AR 7K K7 R R K
SCEE VAR 0T TR XS R & &
b, T A SR R BT R R e Y
f)b%@kﬂzﬁ% UK I 2021 4F- 8—10 H feh Wi,
X R T I A A Kok B TR TS G A
AR5 YL e AT 11 B AR BH 0 7 S ek [ i )
RS AP AT O R ol | gl X385 R,
R N T B RO A B I e T At X
. DX AL AR | VB IO A O = ) R 52 A
KA i TR A B S, 2021 4F 8 H i 1
AR 15.33 m, 3] 9—10 A E 16.5m A4, X
Wt IR PR K 07 PR L3k, 780 BH A 1] 4 7T 9 HETHE RE
W E I 817 | P L T W 3 [P et =
WS e e AR K B Sk BRI, S 805 4 %f
AU ER I DX SR A (453 X AU R /K T8 U VS Y &
i 54 o
d. BB PHBIFE KK T2 a) S R, D PR 7
TR K A 4 23 ) S o B A 5R  AG K
Wit AR AR K T A O X
S 7 A S 4 i R AR G A e K JE A e i i
DX K Sl T AR A K, 3 R0 DX 48 K T 19 s ) S o
Ll
4.3 2022 FMETFEHZIW
a. 2022 4ERKFE TR S B0 XA BB =
WeRE DTG5 2021 AFERKFAEAT T 1 H, 2022 4F
9 X AKALEL 2021 4EREAR T 9. 4 m, 7K 35k 1 FR 46
INT 75% ., 10 A WX IKAIEE 2021 4EFEAR T 7.8 m,
IKITEFRAE/NT T4% . 2022 4FEFKZE K KD
FEBHIAPE HTHE AR K], SRR BB TR
TG AT
b. 8 DR R RV L RV I R R 1 R R R
BT EE R, 2021 AFFKACZR I X BV | B o ot vk B
RS E A 11—12 A, 8 R4E 1 HHEFTF
R, 1T 2022 AF KA 2510 DX AL 2R 6 Tl o o YR BEE Il 15
LGN 10 ARREE8I TIRE 1 H
c. FPBHMIMI DX RN BB i R e o o vk B X
PR, 2022 4% 8 J PHIREK sk /b, /0 FH I 4 Fir kA
7K, 2022 AF Bk 27K dal T R & LY 2021 4R 42
TR /IN, o IR o o R B X o U AR A, BeAh,
RSB TTRR BE  TE I g B LA SJ a k E A =
PG A LR S 3 T 2022 AF I X VA S R
o R XK,
25 1, 2022 AR 5] T 388 BH W K Bk Al
(R AR AN 50080 DXL Rl I e VA i v e
TR 25 IO e VA 3 IX o L B S 4 K 3 0 XAV
SV T FE v B TR R R BT, LI DX AR SR

e o o A Al v IR A ) R B TR A
5 & g

a. FII ] BP 125 00 28 4 4 118 5 S0 0 ot 3 e i
PR AR KA, R 9 0. 915 1 GA-BP #1122 % 4%
T ) 0 B 080 5 Tl IO o A B o i A AR e e AL A
R> 4 0.82,

b. 0 FH R R TR R T AR
CEN & =5 N ﬂWﬁgzkﬁﬂﬁm FE KK
Miﬁtﬁmkﬁ;ﬁ R0 BH ) 2315 P K ST R Ak 2 5 )

R T AR A

c. TR PHISE L L R IO R R Al e 1 DX
SR IX R AR AR LA K T A, R
AR, B ALFR KA B BB R T, i

YA I AT B A AR FH LA B T8 BH I i 3 2
S A S A M SRR,

d. FERT5 (2022 4ERKAZR) InJal 1 B BH 1 7K
FEAL AU B B A SR TS, B
o ARG e o g v B DX o B P R, Al R L R
e R £ o VA IR S A R 2 s ] A T S

SE Lk

[ 1] Pi Xuehui, Luo Qiuqi, Feng Lian, et al. Mapping global

lake dynamics reveals the emerging roles of small lakes

[ J]. Nature Communications,2022,13(1) :5777.

skaF XITCH, Wi, S FRIEWIAK SO IR R S

BA]]. WARFE£,2020,32(5) 1 1360-1379. ( Zhang Qi

Liu Yuanbo, Yao Jing. Lake hydrology in China:advances

and prospects [ J |. Journal of Lake Sciences, 2020, 32

(5) :1360-1379. (in Chinese) )

[ 3] HARK, FokAe BT 25 ST KH-SVM R EFH K 5
T R i [ )], BREE THE, 2023,41 (1) . 72-
78. ( Tian Xiongchang, Jiang Shuihua, Jia Zhuo, et al.

[2

[

Water quality evaluation and change trend analysis of the
Poyang Lake based on KH-SVM [ J]. Environmental
Engineering,2023,41(1) :72-78. (in Chinese) )

[ 4] feds, M, XK, 55, YIS 2 AR 5T 80 P oK
JBTIE A5 3 AR AE 5 75 Qe R A [ 0] R A
2023,39(4) :110-124. (Hou lu, Gao Yuxiao, Liu Bing, et
al. Spatial-temporal distribution  characteristics and

pollution causes of water quality in Poyang lake basin

Environmental

110-124. (in

under rainstorm in flood season [ J ].
Monitoring in China, 2023, 39 (4).
Chinese) )
[ 5] Graeber D, McCarthy M J, Shatwell T, et al. Consistent
stoichiometric long-term relationships between nutrients
Nature

and chlorophyll-a across shallow lakes [ J ].
Communications , 2024 ,15( 1) ;:809.

- 56 - KA Kb A ,2026,46(4)  Tel:025 - 83786335 E-mail :j2@ hhu. edu. cn hitp ://jour. hhu. edu. cn



(6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Fernandez-Figueroa E G,Rogers S R, Waters M N, et al.
The green convergence ; United States lakes are collectively
moving toward a eutrophic state[ J|. Harmful Algae,2024,
139.102721.

ladtem N, Saengchut P, Obpat S, et al. Application of
dominant phytoplankton to assess water quality in small
reservoirs| J | Journal of Ecological Engineering, 2025, 26
(7):114-129.

Rome M, Beighley R E,Faber T. Sensor-based detection of
algal blooms for public health advisories and long-term
monitoring[ J ]. Science of the Total Environment, 2021,
767 :144984.

Schiirmann Q J F, Visser P M, Sollie S, et al. Risk
assessment of toxic cyanobacterial blooms in recreational
waters;a comparative study of monitoring methods [ J ].
Harmful Algae,2024,138.102683.

Batina A, Krtali¢ A. Integrating remote sensing methods for
monitoring lake water quality: a comprehensive review
[J]. Hydrology,2024 ,11(7) ; 92.

Yang Haibo, Kong Jialin, Hu Huihui, et al. A review of
remote sensing for water quality retrieval: progress and
challenges[ J |. Remote Sensing,2022,14(8) :1770.
Adjovu G E, Stephen H, James D, et al. Overview of the
application of remote sensing in effective monitoring of
water quality parameters [ J]. Remote Sensing, 2023, 15
(7):1938.

Li Xiaojuan, Huang Mutao, Li Jianbao. Remote sensing
inversion of lake water quality parameters based on
ensemble modelling[ J]. E3S Web of Conferences, 2020,
143.2007.

Yuan Yuhao, Lin Zhiping, Jiang Xinhao, et al. Hyper-
parameter optimization-based multi-source fusion for
remote sensing inversion of non-photosensitive water
quality parameters [ J ]. International Journal of Remote
Sensing,2024,45(18) :6838-6859.

Cao Hongye, Han Ling. Hourly remote sensing monitoring
of harmful algal blooms ( HABs) in Taihu Lake based on
GOCI images [ J ]. Environmental Science and Pollution
Research,2021,28(27) :35958-35970.

Chen Lei, Liu Leizhen, Liu Shasha, et al. The application
of remote sensing technology in inland water quality
monitoring and water environment science ; recent progress
and perspectives[ J ]. Remote Sensing,2025,17(4) ; 667.
FEUKE AR TN, SRS, 55 BRBHW) & B IR A == 8 A
MERH SRR R AR [T]. BB R B 5T, 2019, 32
(5) :795-801. ( Du Bingxue, Xu Ligang,Zhang Jie,et al.
The spatial-temporal characteristics of eutrophication in
Poyang Lake and its relationship with the water level[ J].
Research of Environmental Sciences,2019,32(5):795-
801. (in Chinese) )

KA KB AR ,2026,46(4)

Tel :025 - 83786335

(18]

[19]

[20]

[21]

[22]

[23]

(24]

[25]

[26]

(27]

(28]

URD4RY , T BO5 55, 4. BE PRI ZK A 253 8 i S
TR J]. AEOF SN, 2024,45(4) :102-
107. ( Chen Xingjuan, Wang Huaiqing, Dai Fangyun, et
al. Remote sensing monitoring of water ecology in Poyang
Lake and assessment of drought impact [ J]. Journal of
Meteorological Research and Application, 2024, 45 (4) .
102-107. (in Chinese) )

Wy e v 26 FH A S RS DR 5 AR S SO e [ € )/
 E PR B2 2% 2009 4R ARAE SR SR U
[ FREIRL A2 27,2009 :320-340.

XM skar A2 A BRI I AR AR [ T .
Bl 2009,21(4) ; 570-578. (Liu Jian, Zhang Qi, Zuo
Haijun, et al. A surface runoff model for Lake Poyang
watershed [ J ]. Journal of Lake Sciences,2009,21(4):
570-578. (in Chinese) )

SKAT, 80 W K SRS AR [ M ] AU AT Bl R
11,2018 .50-60.

Zhao Qiang,Yu Le,Du Zhenrong, et al. An overview of the
applications of earth observation satellite data:impacts and
future trends[ J]. Remote Sensing,2022,14(8) :1863.
Katkovsky L.V, Martinov A O, Siliuk V A, et al. Fast
atmospheric correction method for hyperspectral data[ J].
Remote Sensing,2018, 10(11) . 1698.

Yang Xiucheng,Zhao Shanhan, Qin Xiubin,et al. Mapping
of urban surface water bodies from Sentinel-2 MSI imagery
at 10 m resolution via NDWI-based image sharpening[ J].
Remote Sensing,2017,9(6) :596.

BRI, AR, S BB K R0 5 R R A
S TRV REAE A B RS [T]. WA RS2 ,2017,29(1) -
32-42. (Li Yunliang, Yao Jing, Li Mengfan, et al.
Numerical simulations of residence time and tracer travel
time in Lake Poyang[ J]. Journal of Lake Sciences,2017,
29(1) :32-42. (in Chinese) )

Li Yunliang, Yao Jing. Estimation of transport trajectory
and residence time in large river-lake systems :application
to Poyang Lake ( China) wusing a combined model
approach[ J ]. Water 2015,7:5203-5223.

o Rk, AL, A5 BRIWKIRIE 3 5 15 R iT
R AR I RL T 78 BR AT T [ ], IV 08 5 3R 5
2016,25 (11): 1748-1758. ( Li Yunliang, Yao Jing, Li
Mengfan, et al. Research of water flow and pollutant
transport pathways in Poyang Lake using particle-tracking
technique[ J ]. Resources and Environment in the Yangtze
Basin,2016,25(11) :1748-1758. (in Chinese) )

SRR VPR IR, A5 BB K S 2 M AR AL AR AR
[J]. #IARL2#,2018,30(1) :199-210. ( Zhang Suxiang,
Xu Xinfa, Xu Xin, et al. Seasonal variations of water age in
Lake Poyang[ J]. Journal of Lake Sciences,2018,30(1) :
199-210. (in Chinese) )

(ke H151.2025 - 06 - 03 4 . AE7Ksuk)

E-mail ;jz@ hhu. edu. cn hitp ;//jour. hhu. edu. cn - 57 -



