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Abstract: As an important part of freshwater ecosystem,lakes play an irreplaceable role in the survival and development of
human beings. It should be noted that the lake environment has been deteriorating and posing a serious threat to the
ecological environment of lakes with the rapid development of social economy, and effective governance and scientific
management of lake environment is still a difficult task. The continuous development of artificial intelligence technology has
brought new opportunities and challenges to the governance of lake environment. Here, we first analyzed the current
problems and challenges faced by the management of lake environment in China. Then,we introduced the application status
of artificial intelligence in the field of lake environmental management from four aspects, including lake monitoring,
simulation and prediction ,lake management and lake evaluation. Through the use of intelligent sensors and remote sensing

technology , real-time monitoring of lake water quality and ecological conditions can be achieved. Artificial intelligence
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models can simulate the dynamic changes of lake environments and predict potential risks, providing scientific basis for
decision-making. We also analyzed the current problems existing in the application of artificial intelligence in the
management of lake environment, and put forward corresponding suggestions and the future development direction. Lake
management in China is still faced with problems such as the uneven spatial distribution of water resources, great difficulty
in controlling nutrients, the difficulty in ensuring ecological water levels, and the lack of a unified, complete and efficient
supervision and technical system. The research believed that the application of artificial intelligence can greatly improve the
efficiency of lake environmental governance,expand the scope of research,and improve the precision and accuracy. It also
promoted the transformation, upgrading and sustainable development of water environment governance. At the same time,
artificial intelligence in the field of lake environmental management is also faced with narrow scope of application, poor
reliability , strong dependence on actual measurement, and the lack of application on certain indexes and areas. Thus, the
research of related models and methods should be strengthened to improve the portability of models and data accuracy in the
future. Overall, it"s necessary to conduct in-depth research on the relationship between external factors and lake water
quality parameters. Meanwhile, artificial intelligence can be applied to carbon cycle of lake with global change. This study
will provide new insights and methods for the prevention and control of pollution in lakes and the guarantee of water quality

safety.
Key Words: artificial intelligence; lake governance; current status; challenges; inversion model
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Fig.1 Applications of Al technologies in lake governance
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Table 1 Commonly used method of water quality inversion

77 Method JRH Pinciple it 45 Advantages {45 Disadvantages
VAL IDIRES DA B et B SO TETE UK oo e . X B SR B E ASAR 3R  B
Analytical method RS I 2 5O FIRATIRE, RUTEZRIE o
Gk PP LR R ST TR o
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. N N o S Y00 250 s i SR A 1 [
PR ST K TS BOR B 5 56 R A \ . s ki
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Machine learning AUXS RS AT 40 Hr NS5 R IR 2SN TSR AT

®2 REHKRESH

Table 2 Inversion of water environment parameters
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Table 3 Commonly used model of water level prediction
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BEAN , Z R K Ty B A 2H A B i TUIORS B an T 1 05 #R 50 ( Gated Recurrent Unit, GRU) -BP 4 &%
BUAHXTT GRU-CNN 254878 (GRU LSTM il BP H— U7 33 7 (57 T T in F A5 5 vy ) 00 65 2 A
#EST AR VMD-CSSA-LSTM-MLR ( VCLM ) HE 58— F0 A5 21 (LSTM | SVR il BP ) BELBCR B4, Bl
IR K T U FIK BRBE 25 & B BRI R TR A G A OB TR S 4 W 4 45 45 FH - 15000 380
MK, O 45 gt ™) o EE R 2 g I W01 A 25 2R e R 5 il 1) T K A B S R PLT 65
(Shallow Lake Physical-Ecological Modeling Platform , LAMP ) 5 i T & GBI R G0, AR WU 10 0 1 At /K SCAE 850
I, A7 SCHE T WARRER R R AR B AR L 45 b N T R ARSI e Rl & B 17 K SC
BTN , A T TE A 36 B 5 B4t T 1 s S
2.3 ALZEWIAAE EEA 9 0

T SR ARAR FL N T R M e T LRI R g b ARk BEAE 25 2K it i R AR 0 3B W
Z ABGER KBS T B A 2 DU TR 25 2 R, 45 B H 2 B2 i 1 BB R TR K B g€ i A 38 1)
RN AR AR KN AR R A AR AR 3 AR HETS DA SR o FH K SR R 1
PSR EAT A R TR A AR . A A TR R T AL IR BT 2 R B 2 R B,
FHTRTIER K Jid) 120 0 DX AZ ARSI A | ST X6 T] T80 B8 003 v 1 DRt M, Sy K BBk it 1 S v DK AIK
HL R A9 B 5 90 G AT TR A T A6 48 W9 e I T, R0 P s i) A 52 e USRS B e 4
WA WEI 3 5R FHOLT 6m 43P py 26 O8) m B AL T 2.5m 7P 6 Oh) 2R BT L E
755 ASWIIA AN 22 AN E R B R LR X AR DR P A AR AT R 3 AT R ) S L AT
3T FIE AEAE TR RCE SRR R0 R TR 5 TR A o b (RIS B PO AR A I AR s AL

http ; //www.ecologica.cn



8 M R=iE & AT REAEIRERN AR B AN 5 e e 3575

I G TR R AR R B RE WA 7  EUK R R G0 T e B, AGE ARSI IRS & T
“ o AR IR R TR, HOR A EREE PR T T R | M A A A W T A HL A B A ) 4
TGI8 FAR PR DX AR TR W P 2%, R AT FR S8 T X 483 1L AR S ISR AR B R A A 1 2 it A 3
BALEHL,
2.4 ALTEERAPES AN H

WAE B RGUERITAN C 2 2L SO IR TN O ik 2R 3R bR i (% 5 IR i A
JERN B — A R G AR RN N 22 RUBE B4 A5 4845  BRAL A8 A5 DL R At S A SCHe bRt T8 5% 1, it
Ab FEFR RN T S 2 BT 4 1 5 UL R 2] 2850 1 2 M, s B2 2k 3 M AR SR TR 22 I 4% B ML 2
23] 5 DR RE R G DA b R R, MR Al 2 O 6% DR LI o B B P BB AR AR o, R ) B 1 B K PR
L) S AR SRR W s FH B 1IA A 25 R GO v ) U T ANEE RS, Ry i Bl 2 A Ak A T 3 A
D7 AR AL KE . BPNN 5 8 H W00 & 8 = vEM Jr i, B AT AR 2 gl i 13 Y B K s
FEACHI AN - ELA TR SEH  ROULPE A2 38 PR T ZARIERAR AToT HARBEXHBIIAMI K BT /K 3¢
RAGFEREAR A TES: A S AR R Wl SRAE RS , R KRB A HRZE & N TR RBRA LB X
WA AR A E A T AL 3B B A A A A M PPN RS S WA A IR R AN AE S E S SR
TS $RAE ECS A A 205 A B A R Sl )

3 AIEMHRERFENEESRE

3.1 fEfERR
3.1 W A A e = W] R AR M

AN s T] RUBE RIS [7) 2 [i] RUBE (R A A A TR R /K A2 i R0 P A PR ) e A A 1) o B A8 L3
FHF AR 254 AR Wil , 227K (A v 8 JSORE P v B 80 2 e P e A 8 A A B A 45 1 A AR A ) A
TSR0 25 e A ARAR AR AR, B AR 45 SRl A EL 4630 FEE S il BE S R 0 A S i [X ) W91 9 B P 2 B
KA AE7E L DX S v R0 R AT RERICRANE , R A sk B39 A K SCHFAIE AR 2SR BT 55 5 3 JEBIA A AR K
IR
3.1.2 BRI AR 2

B, RS S RIS K EIME S KA ERRTE BRI —52 M, {8 B A8 RS I VAR N8 i
A PR I3 SRR S P 45 SRR AP A — i BN HER I . 5540 AMEIR R T3, ok AR g AR tb R P sl AR A4
Bl G Sh AR S A A R R R IR 25 . KA RO E IS R R B A%, Holb ik & 2 B A B A4k
SRR IRBE KT A5 77| HK A AR AT 8 B R 8 52 B B R, R 2 R M 45 SR RS B B, /K Bl i 73
23 52 i 7K P b BV R R T 2 AT 0 T S0 R 2 SRS T ) S R e DL AR B 2
XA K 0 SRR 5 | A R (A5 25, DA T oA AR 76 (1 5 R 5 SR 1) oA 1k
3.1.3 X SR AR

RS st 1] RUBE 2 DL H RN H DA e BT SRR A A St i — S AR AL A T o, ELRMIF T4 v 75 2 SRS 4N
FBCE A BB AR BK B A Pl AR, 24 [R]RUEE b, SRAT EICHE Y B 458 /)N | 18 SO 5 1) 225 8] 40 BERAIR,
LI SR SRR B 0 23 ) N BE R VEIE RIS, ATV R B Hi B 3 0 F A, b i A it i i MR 4R
ARBGRAETC RS, T8 50 AR A mT A LA SR R g W 0 52 46 7 26 AN A, — 6 iz b XA T sk 2 /0N 230 ke
Z RS WISk 8 JCTE SR A T A K BT K A AR SR , S B0 AL YNGR B B 52 ma AT RS Y o M A
FIREVE, D34 18 R A R A o B A P b T O DS (B SR AR v SRR 5 s o 1) S DU B AT B —
FE BB DRI IS R o S RS (4 A S 2 s Rt SR AN T
3.1.4 G FRE SERGER S

F BB 3o s ) 3 W A1, T A3 SR R v A BB FH 1 T JR i 6 B L B ) M, 53 A0, M i ik

http ; //www.ecologica.cn



3576 xR 45 4

PR P12 A BRAS AR XRS5 BIF 5 A I R 5 A R AL, T R0 7K M a2 A il 58 A7 1 3 i A —
BAFAY IR, T R O R BRI S A I 28 22 57 o Y AT TR BERAR I AR R R R A T K At 17
7Nl
3.2 U B A R TT 1)
321 RIS 1 TR

A WL BRI ST — AN 2 I [E] T DX I PR 2 8 24, LT3 T AN Tl A MR e P 0, A s P R A ) R B A A
TEREERBEF- 5 B SR T, b DXtk 2 bR RUBE B9 T80 9 328 8™ | LA A8 M i 55 15 DX el 2 B R BE ) )
THIRBE,
322 RAWITOMN R SIAK RS AR

HI T ARSI 2R 8 P02 B3 545 Ry AR R B RZ IR, 10 4 A1y A% S ORI Sz A ik A J2 LATH BR MR 5 |
ABIERZE , It — IR ABE T4 P ZXHIITH K S 2 B, R el P RSl 2 [ AR S 45 A i ek
J SRS TR | DTS2 BRABITA 70 5 ) A R 3000, 1 2% 41 20 0090 3o Rt 58 MRS T SR 25 o) B UK s, JF HL, BT
ATBIFSE A7 BB A i S AT ST AR S A%
323 fUALSATE R

BEH TR L = ) SR 0 S e i aed I BRI 1 , o 5 117 3 TR A MY Al >R S A BB AL i A , AT
TG AN [R5 25 NBE BT 8 AR AL S0 o D381, D 1 RARRORT S5 I R0 vy (e, A Joe B0 A o R 5
TEIFRE ST A T B WA /K5 B R BB AR R ) — N R R A
3.2.4  JnaRaeRRALT R T WAL R MBI AN TR BERTIT

KA AL R P, 32 A0 i e I RE TRl i S v BE AL BRI 5, O 4= BR WA 68 B2 A F 5
PSR SHEAR SR, 454G Tah iR S LN R, SC B TA 2 RS B8 sl iR A5 SR B, 2t — 2P S
TIVA K AR SR 2 T B i, DATTE Sy 89390 8 R 32 55 ) B RS P 8 A S B AR 2 ) AT S SR B i A, D3 4h 3
JEHARSS G N T RE ST RE AR DR /K VA AR 108 I 25 22 S ) R AT, G PR O R f M 00 8 Ay o 8 Al DXL K%
SRR K A R AERR T

4 HiE

N TR BERA N WAK IR SEA BRI 1 5L B 3RSl Iy, 7R A /K PR I KA UL ) | M B
LA B A A VA 7 B T — ZR 8k AR R MBSl TITEa B A it H AR B RO ik EAF e —
LEBRR, 4 L 2 B e T A ] RS AP AORS BEAE TS [RIE, WVEG BEOFAE— I SZ A RHA R 5
TR A AR S B b R R X ITA AR S BN 5 B2 RUBE MU ) M I 8080 DA S 0 AR S AR i
I S R FEAT 34T ] I SECR D 24 Fi T3 BB TR TR BT S A9 25 1 U, i 2 AR RATY 7 85 1 A 5 19 07
], ASSCE AN N T BEBOARAEIITAA B U Y B AR A — AR B IS 9SG I A A BN B
PRI F RIS

£ % 3L Hf ( References) :

[1] WangHC,FuTF,DuY Q,Gao W H,Huang K X, Liu Z M, Chandak P,Liu S C, Van Katwyk P,Deac A, Anandkumar A ,. Bergen K, Gomes C P,
Ho S,Kohli P, Lasenby J, Leskovec J,Liu T Y,Manrai A,Marks D,Ramsundar B,Song L.,Sun J M, Tang J, Veli¢kovié P, Welling M, Zhang L F,
Coley C W ,Bengio Y S,Zitnik M. Scientific discovery in the age of artificial intelligence. Nature,2023,620,47-60.
] Wong F,de la Fuente-Nunez C,Collins J J. Leveraging artificial intelligence in the fight against infectious diseases.Science,2023,381,164-170
[ 3] B, JETHEY T2 s Qi SRR sE D] ORI (hpg I 2817, 2023.
1 SRIZME. T AR AR i 0 26 X0 BR AR WA TR B MR AR AN AT ST [ D] RE AT : T ATHIR L R 2%, 2023,
] R RIER, R BT R, EI50Y KRR IR, BP AR I 26 A T K A T XUTR I8 v RO e g . K R RE R4, 2022,40(8) ¢
41-44.
[ 6] . BTG WA TS S Wi e 5E [ D] % BT T2 B, 2022.

[ 7] SyarizM A,Lin C H,Nguyen M V, Jaelani L. M, Blanco A C. WaterNet: a convolutional neural network for chlorophyll-a concentration retrieval.

http ; //www.ecologica.cn



8

R=iE & AT REAEIRERN AR B AN 5 e e 3577

[8]

(9]

[10]
[11]

[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]
[37]

[38]
[39]
[40]

Remote Sensing,2020,12(12) ; 1966.

YuB W,Xu L L,Peng J H,Hu Z Z, Wong A. Global chlorophyll-a concentration estimation from moderate resolution imaging spectroradiometer
using convolutional neural networks. Journal of Applied Remote Sensing,2020,14(3) . 034520.

Wang G J,Wu M J, Wei X K, Song H H. Water identification from high-resolution remote sensing images based on multidimensional densely
connected convolutional neural networks. Remote Sensing,2020,12(5) ; 795.

SRV I T IR AR 22 I 28 (KBTI 7 5T BT [ D28 5L TR DTG 24 B, 2024,

Nakhaei M, Zanjanian H, Nakhaei P, Gheibi M, Moezzi R, Behzadian K, Campos L C. Comparative evaluation of deep learning techniques in
streamflow monthly prediction of the zarrine river basin. Water,2024,16(2) ; 208.

Aleissaee A A,Kumar A, Anwer R M, Khan S, Cholakkal H,Xia G S,Khan F S. Transformers in remote sensing: a survey. Remote Sensing,2023,
15(7) . 1860.

Ahn J M,Kim J,Kim H,Kim K. Harmful Cyanobacterial Blooms forecasting based on improved CNN-Transformer and Temporal Fusion Transformer.
Environmental Technology & Innovation,2023,32. 103314.

Bt HORN R DA SRR, WA R ST e e . R IR, 2022,26( 1) ¢ 3-18.

MR, E AR R RIRIN, sk . o A S A R R R AR IS RS S L [ TR A, 2021,8(6) ¢ 114-125..

FREAS  REN. HEWNA S 5 S EREERE T IR 5 H . B ,2022,26(1) ; 92-103.

SKIE PR, ZR AR, A R AR, i SRAR S, D, SRR Tt A 220 KRR TR I R T I I 1 3 A 2
FRigsinl . B, 2022,67(30) ; 3503-3519.

SRH R, A2 B SRIE AR AR IR, AR SRS SRR, T E R BB T, 2023 ,38(3) :358-364.

BREA N, Beprs, £, sl , s, v DUTF e R RE V8 S5 R AR B S e R R A 9T . B2, 2022,20(6) : 810-821.

XU B PO AT R AR AR SR N7 T3 [ D] B . AR RS ,2017.

S, £ R R, P, 60 AEARTIE K A AR B KRS T . A RIKTE,2022,53(6) « 74-82.

Di A il FEIGER, A . BB Y 2R S IR R VTR IR S PR, 2021,30(3) ; 623-635.

AL T, BRI D 2, AR, X 0. Tl A AR B0k I B AR A AR SCEIs AR P L. KR B 46,2019, (6) ¢ 55-58,62.

Sarp G, Ozcelik M. Water body extraction and change detection using time series: a case study of lake burdur, Turkey. Journal of Taibah University
for Science,2017,11(3) ; 381-391.

Yuan C,Gong P,Liu C X,Ke C Q. Water-volume variations of Lake Hulun estimated from serial Jason altimeters and Landsat TM/ETM+ images
from 2002 to 2017. International Journal of Remote Sensing,2019,40(2) : 670-692.

Tao S L,Fang J Y, Zhao X, Zhao S Q,Shen H H,Hu H F,Tang Z Y, Wang Z H, Guo Q H. Rapid loss of lakes on the Mongolian Plateau.
Proceedings of the National Academy of Sciences of the United States of America,2015,112(7) . 2281-2286.

Zhang G Q,Yao T D,Piao S L,Bolch T,Xie H J,Chen D L,Gao Y H,O'Reilly C M,Shum C K, Yang K,Yi S,Lei Y B, Wang W C,He Y, Shang
K, Yang X K,Zhang H B. Extensive and drastically different alpine lake changes on Asia’s high plateaus during the past four decades. Geophysical
Research Letters,2017,44(1) ; 252-260.

Zhang G Q,Yao T D,Chen W F,Zheng G X,Shum C K, Yang K,Piao S L,Sheng Y W,Yi S,Li J L,0'Reilly C M,Qi S H,Shen S S P,Zhang H
B,Jia Y Y. Regional differences of lake evolution across China during 1960s—2015 and its natural and anthropogenic causes. Remote Sensing of
Environment ,2019,221 . 386-404.

Bresciani M, Stroppiana D, Odermatt D, Morabito G, Giardino C. Assessing remotely sensed chlorophyll-a for the implementation of the Water
Framework Directive in European perialpine lakes. Science of the Total Environment,2011,409(17) . 3083-3091.

TUHEYE , sk A, RIA | A58, JE T Landsat8 B A9V 438 o SOEDISY. [H 15 AARBTIRATFY,2022(1) : 88-91.

O'Reilly J E, Maritorena S, Siegel D A, Carder K L., Garver S A, Kahru M, McClain C. Ocean color chlorophyll a algorithms for SeaWiFS,0C2,and
OC4; version 4. In; Hooker S B, Firestone E ( Eds). Seawifs Postlaunch Calibration and Validation Analyses Greenbelt; Goddard Space Flight
Center,2000,937-953.

TR, 87 BRSO, BT RO R R I D SR a WREE RO, K AR S AR AR ,2021,42(3) ¢ 1-6.

Williamson A N, Grabau W E. Sediment concentration mapping in tidal estuaries. In: Third Earth Resources Technology Satellite- 1 Symposi-um.
Washington: NASA,1974,1347-1386.

Yin Z Y,Li J S,Liu Y,Xie Y,Zhang F F,Wang S L, Sun X, Zhang B. Water clarity changes in Lake Taihu over 36 years based on Landsat TM and
OLI observations. International Journal of Applied Earth Observation and Geoinformation,2021,102; 102457.

Knight J F,Voth M L. Application of MODIS imagery for intra-annual water clarity assessment of Minnesota lakes. Remote Sensing,2012,4(7) .
2181-2198.

LA ARTT I BRI 882 R ST, JE T HJ-CCD A1 MODIS Y75 M i oG I8 i 38 S X LE. RS2 ,2016,28(3) + 661-668.
Song K S,Liu G,Wang Q,Wen Z D,Lyu L L,Du Y X,Sha L. W,Fang C. Quantification of lake clarity in China using Landsat OLI imagery data.
Remote Sensing of Environment,2020,243 . 111800.

JEI GG ARt DX TR L BN S B R RS S [ D] RE - SEFIRAE,2020.

WRZE, EARAE IMOLL 5. 5T Landsat/ TM SR EEHORH CDOM # B2 45 [ 43 1. Jeilé 506k 4047, 2011,31(1) ; 34-38.

PRIGEES  BRATDE, T2 8, HALTE, skAh. RV IEST CDOM Seas etk KL zs [ 43 A xf L. WIVARS:,2009,21(2) « 248-254.

http ; //www.ecologica.cn



3578 JAE = 45 4

[41]

[42]

[43]
[44]
[45]
[46]
[47]

[48]

[49]

[50]
[51]

[52]

[53]
[54]
[55]
[56]
[57]
[58]

[59]

[60]
[61]
[62]

[63]
[64]
[65]
[66]
[67]
[68]
[69]
[70]
[71]

[72]
[73]
[74]
[75]

[76]

[77]

KA IR X W 3 AR B IR CDOM S5t 5 B BUGE B ST R . SRR 2223 . A SRR, 2018, 39
(4): 115-125.

Wh—4%  IMEDT, T ko, 7 8, BRAE, JKIE T2, skB. BE T GOCT B Ha 4 VL 75 e 1 4 37 #h 8 SR S I A 50, 1B PR R IR L4, 2024, 43 (5) -
766-775.

S, T304 .m0 TR SEE TR ME TS X KA BLTE S WD b R . AT HLER ,2020,40(4) « 675-683.
AL, ETF  IETR. BT IR AL R G AT WK FREE R, A SR BEURIE Y, 2021,33(3) ; 45-53.

R XNBRI b alebk. T AMUK ST B Iy s, K 2021, (7) : 157-159.

AR, T 2 YRR IR Y IR R T PRI K SRS B [ D] R . b TR 2021,

Han F,Hu Z P,Chen N W,Wang Y, Jiang J P,Zheng Y. Assimilating low-cost high-frequency sensor data in watershed water quality modeling: a
Bayesian approach. Water Resources Research,2023,59(4) : ¢2022WR033673.

AR, Beittte, O R, v, BOERIR, bl B2k, 1 MO0, SR E K AR M D T S DL B B S SR WA A, 2022, 34
(1): 38-48.

SRISHR SRR AR, INGE, ERAE, ZRAA R, 2R . R Il i O 1 R e 4R ORI Kk e N R fb i B A R4, 2021, 33
(6): 1951-1960.

Sivapragasam C,Muttil N. Discharge rating curve extension-A new approach. Water Resources Management,2005,19(5) ; 505-520.

Garcia Nieto P J, Garcia-Gonzalo E, Alonso Fernandez J R, Diaz Muifiiz C. Water eutrophication assessment relied on various machine learning
techniques: a case study in the englishmen lake (northern Spain). Ecological Modelling,2019,404. 91-102.

Chen Q W, Mynett A E. Predicting Phaeocystis globosa bloom in Dutch coastal waters by decision trees and nonlinear piecewise regression.
Ecological Modelling,2004,176(3/4) : 277-290.

BN ot TLE AR , B . MM KIS Qe R AT B R 2R A AARREER, 2010,38(6) ¢ 634-638.
AL, ol OB, SR OSCHER. BEALARMRERIE S A K SCH S AT Sk . vh B BRI, 2022,42(9)  4285-4295.

TR R B BT BP MR IR 4K A B BB, VTSR IR S B, 2015,24(2) ¢ 233-240.

XIME T MRES , R JA. BT GRU-BP ZH AT A WA K A BN 7 4R R . B AR KRR B, 2022, (11) : 58-65.

ST RE L AR ] BRASHE SO, BT HLES S 7 B WNA SRR B A S TUNREL. 1 B TR BE =4, 2023 ,42(1) ¢ 11-18.
TR SR ER TR, T8, 2R, I, AR IIAR W27, T4 0GB Rl 2 100 2% 1y VI /K ARG J i B 9. LA, 2023 , 46
(1).275-281.

RGBS R AR TR, DA, B XA ZR AR, HoK A B A A BRI 5 CINARIE &) . T R B b
F],2021,36(9) : 1098-1107,1123.

AR B A MK 2SR B AR SE T BUKBURZE R GETE. KITRABe il ,2015,32(7) ¢ 133-136.

BN WA R 45 [ BBOR K BUIR S5 T YR BFE . IR BBl ,2010,27(1) : 33-36,41.
HHOE, R BN A S B B R w, B TR M4 5P 21 DO R AOK BT, AR BTIR A1, 2009,24(4)
737-742.

. BT R 2L BT A AR S R SRR D] Kb IR R, 2013.

SRR SRR, WIAZK BT RT B JR AT RO M 22 W0 2% 07 1. PRIERME 5T, 1998,11(4) : 40-42.

B, B E AR N T MEE . )RR ERE R, 1999,15(1) : 29-32.

1A HI I, 22/ A N T 2 O SR AR A R v B AR AT P A R iR A2 e EAABEA, 2004,32(2) ¢ 147-150

LGN Z2 PRk, PRI SRR AT BT R SR T 21808 AloT BYWNA L BRI RIS, B 1L ,2022,14(16) : 151-154.

RKE A X, EMAR, TG, B, KESHER R BT, KR ,2024(11) ; 38-44

kL, ThoRAE sl PR, WA Sk R, R o I SR R T s ) TR D S P . WAL, 2010,22(6) : 799-810.
BISC, BV, A R B, BOKIEIIRAL PCLake BN HIHERE. A 255 RAT PRI 2441, 2019,35(6) : 681-688.

Liang Q C,Zhang Y C,Ma R H,Loiselle S,Li J,Hu M Q. A MODIS-based novel method to distinguish surface cyanobacterial scums and aquatic
macrophytes in Lake Taihu. Remote Sensing,2017,9(2) . 133.

Yadav S, Yoneda M, Susaki J, Tamura M, Ishikawa K, Yamashiki Y. A satellite-based assessment of the distribution and biomass of submerged
aquatic vegetation in the optically shallow basin of Lake Biwa. Remote Sensing,2017,9(9) : 966.

Zhi W, Appling A P,Golden H E,Podgorski J,Li L. Deep learning for water quality. Nature Water,2024,2. 228-241.

HEAE, B, R4 AR, T 0, 2 s NABIEIMI I EOR LB S PRI 1IN, 2022,26(1) « 49-67.

Guo Y L,Huang C C,Zhang Y L,Li Y,Chen W Q. A novel multitemporal image-fusion algorithm: method and application to GOCI and himawari
images for inland water remote sensing. IEEE Transactions on Geoscience and Remote Sensing,2020,58(6) . 4018-4032.

Duan H T, Xiao Q T, Qi T C. Measuring lake carbon dioxide from space: opportunities and challenges. The Innovation Geoscience, 2023, 1
(2): 100025.

Codden C J,Snauffer A M, Mueller A V, Edwards C R, Thompson M, Tait Z, Stubbins A. Predicting dissolved organic carbon concentration in a
dynamic salt marsh creek vie machine learning. Limnology and Oceanography: Methods,2021,19(2) . 81-95.

http ; //www.ecologica.cn



