—b-

2
’t @ % ¥ (z ,e;— China Agricultural Informatics
55 34 5 4 HH 2022 - 8 A 2022, 34 (4): 1-8 Vol.34, No.4 Aug., 2022
M E R

SR NAZE Y R AR B Bkt A 3 i B
FROU, KER, £ BT, RAA HREm, B &

(1. HrEgR RN B 7 U5 -5 Al X A F 5% T jl@LlOOOSl, 2. AR AR A 2S5 R P 3
Jb5100125)

WE: (B8] IR ARAES . &0 etk E R, ©RCoh 4 EBUY . E
Bk 2 N2 AR SR ) G 7 ) A st ), XU 5 1 o B e 3 e ™ T (R AR R 22—,
253 I P Jr M XA 25 R G LA S AR PRIl 2B 7 i L R, kT XU A R A 0
BOZIAESE, ik ] SCEGR T Ak E MG SRR 5 3 B o f s kg, A% 58]
DGR G E B  TIRE BERR IR R A , OGHERRIE . BORAEIE . ShAFHE
Py A6 i E 45 T 50RE AR NP A W DUORS BE B — D Bl L DL AR ) SE 2 R O Ik LA
Mo [ER/EE® ) 1Z3CRSS T IRIRE AR KA BORE LB AR, 76 W U AR ik
b, DR EER AR . AR ASRAE N IR, B HERSSAIE, 456 3SHAR, AHRRTHR—
MR vk PR, R-25 - Hh— AL R 25 Wl B, AR AR RUIR 5 AL |
55 AL W T R Sy — AR T . BIZEAMR AR RD “TRSkBhTE . RNHEH” MELE, B
PR S ey A AR 5 NESF 3 = (I E e
KR . KR SRR, U AR, Bk
DOI: 10.12105/j.issn.1672-0423.20220401

0 5%

SPRANRYIFNE th BUE 20 ARSI AR S — MES RS, FEBA
RIEBRGINED ZREN | RPN A= LN 1 32 7 5 15 0 g AR
ﬁ@%,éﬁ@@%&%%A@%ﬁ%%ﬁMﬁﬂ%ﬁ,ﬁ@@@.%%Ahﬁﬂ%E
BEATHIRAFIE 2 000427C *7, 20214F4 15 H (P NRILAIE A Y2 20k) FFHR
WA S, DAHESh IR E AR AR B TAEA P ITE, PRy B Zhett . RUREE (2244
Eichhornia crassipes (Mart.) Solms) (FRAKEAF) SR WUE AR PG AR Z —,
JEr TR, AR R, PR N R, B AR RS
AW REvE, R DA W A g B s R, U S Y AR A 7, 3
INZBEAS, I A S5 T S it {?iﬂff‘ JRP N AR T R, e
B ARMORUIR W6 A R A . e A TS {E B XT?%E}F%HEE””/\1?’%[93%7{‘??&@3\%

i EEE: 2022-04-07

F—EEEN: WL (1996—), WA M R F IR SAEGHRIEIISE . Email: 82101202278@caas.cn
X BEEEEN: FIB(1978—), [t BIWFSE 6L, WFSEO7 M) . FOHbAE 2SR . Email: wangxu01@caas.cn
TESTHE: EEAKREES (32171567)



b

$ 2 - RIRTAE AR AR IRUIR R S 5 S

o5 34 B4 4 1)
HE,

e b, KR W7 AN T i el 2y 32, HABmAE ) . &edf Ay . =5
VBRI | P2, AELL R ATV SRS MR p AR e A
20 22 T0 4R, B B AR P A, FER RS T o R B AW B, A
ARG RE . RUBER R AR AL S, O PR AR O B A w5 B A E 2L
FBe, AR AR Bl B C RO S AT TS AR A s FAT,  XUR iRt
W5 R 22 LI RUIR BE 5 15 b Wpoieil 22 ey Bk, o647 HALARE . B 028 . TSR
OYRAETI RO, TER—NA . KRR/ INDCIRUEE B A S RUIR 5 A W) 2 e
T, SCER E N A T KR AR AR SRR L AR O LR LA B e S M DM 5 2
Fr gl , 1 A0S g RUHR S R S M DB AR SR R, SRy R AR ) s M 0 MR 1
iR e A AR S

AR Y/ B R ]

JRUHR 5 V5 1 S S b iat ek, R AR L RUIR i 22 AR A PR R i AR K
AREAAEY), AR RO, RFOKE A, T OB E A E, 807
G170 22 AP B A M X e RUIR S P& B2, BRI EL M X 40°N ~
45°S Zf), FEEAERAREAKIIENX, ATBEK s I, ol FAE K AE 25 ~ 30°C,
AR 32 ARAEO0 ~ 5°C, IBFNFRVREE 0°CLL T Al Bl tRAE T, W 8—10, dify
TR HLIX 4—10 HIFAE "o RUIR R I 5 1 SO E fe A 2 —, A A S0E S
TOPEBEEH, Gl EPME T — PRI EE 90 d RESSHR I 25 T Ze Ak 10 DRI, PEREH A
I SR TR, I K AR BT AR AR K 20 4D 30 ARARAE S e
TEFRIEHME FiA, JRiki M B A 2, d oA R, TR T R KR T2 0 A
XS ARG EEE . MR, KIRECARKMEI., LEAREE., AEMTh
PUES . PR R Y R AR O LU 1 S5 X

2 ARKAESY O

JRUR 5 A AR A LUR L T AYAS . O ARSERTZ, XS A B A4
PEEDIROG, SWARESREMRBAEFEVICR 0 KRR ARSI IR E
BRG, WL AN TOKIE SN RRECRA @K SGE Y, s JRUIR B 7 AL A% 1% B
IR Y 5 1 1 S W/ X 9 ek 7/ N L IR N D9 35 Al N TR
BURREE, TEROR Y E FE e, RITTR K 9 26 v g 7K 3l 00 ok o B 228K 3 7y e
I J VT LA g 4t DX 9 4 4 HL A v A P339 RAE O°C L, DRI Rl ok JRUHR 1 = 4R v A
D, HARIIAP R . SRV AR R S o Y QKIIRER KR
R W5 ST BCHAR Y Fp A= A2 0], JFPRGE A ARG, B S R T AR R R B SR AR v =
FIZAREE TP SR P AE I, PR ORGS0 s M A R KA ) o FE R



b

FP Zzﬂk1§4§\ c 3
2022 48 A

FESESRBE T AE Y BHE TR . WA AKIEEROKAE SRS ORI, 1EK
MPREE (AL /K) Al RAER AR, i T A A 15 KA, KR8 SRl
N RHREESROE T S A EFRALE , (A RUR BEE /KRB A, IF HHAE TS KR i AR R
N R 248 2

3 JRUHR 1 R s I 5

3.1 EFRERENESIENREFENERSRTE

AR, 38 IR AR JRUIR W8 Wil 7 Th e B AR B A VAN AT LR 3, WA &
BF . ERA . AR RUIR S A B2 A (5 8 ™ JETORIBARAR 1Y 23 28 7 i I B0 JRUR
W SR W ) e L, 9 AR R S B[] )3 8] Landsat 524558 8 W B 43 28 Wi 1
25 P O XUIR B8 18 AF [ A s A8k s Z SRR D GIE AR B0 i W T 7R 58 i JRUIR 6 4
A0, H B TR R IUAY, s TR RMELA S Bk B2, DR B rh
BE IO S e i XU 9 A9 65 RO v D BESE G 43 5 o Dube %554 [ Landsat8
OLI 1 Landsat7 ETM 3 BcH , B T XUIR #5530t + i 25 280 i S vl o0 R 1
B ER ARG AN ) T A B N PANIR K I N K Y B s e oA AL Y, BT
TERRIE 28 L AR GO FB IR B T B, R IE T B 75 7 2 0 A [RGB
FFRRAF 22 S A T B R, (H i 1 XU 5 R A G R R AE AR, (UK G R
TR 2R T 8 B . I o, ARG RN Y MU RAE . SRR DA S Bl A
FRAE . WA S5t 2 XU 3 20 0 1) B AR AR, Youssra JE T HE BB 35 15 225 111
Sentinel—2 A5 [A1] 7> 51 W 0 52 22 20 B b3 20 S bl i ot b DX Y A A BB 4 0 IRAS IR 4
BRARAE 2, SRITRCFR I AGE A M BB JRUAR i, #AGHY 1 DXRUHR 0 2041 2 HL AR
A BRI, PERREIEAE . SAh, maikid il Rt 5 2ok 2 i H
Hestir 55 56 125 /81 61 E0CH X 58 =N = # P XUR 5 64 740 20 F 98 5 John 25 fif
FAF RS ST E A B G B, 456 Worldview—2 225635 B Fb 4 vhE fff 1 W
T EPEEE B VG 5 Vembanad 1T P19 RUAR 5 S K AE AR ' A RO BT A0 0 ISR B
(R EAIR AR BORA R i, H A2 BIREa BR ], S B i (] 73 BN . SR
VAR L BE S ISHMERE KA, N XU i A5 K AR A A T 4 [ ) 2 A R 04 Y R T AR N
NI
32 ETFHSHEFINRRES LT ZE

MLAS 2 2T I AR A b 1 B FE UM T8, A B LA 2 > B i i
FIRUAR 5 i, 158 7 IR AE I, Mukarugwiro S8 H 1989—2017 4F 1] £
S B[] 51 32 T A5 R I BE N LR MR A T B 428, 45t B i 7K A b JRUBIR 8 1) 4
B R A [R50 A7, REALARAR B TEST T X 20 XU 3 Ay A EA W e 38 25 Peter
FHEBARDERE K . ANE B PEREG (S sME B 28 RCB I 5245)
FABHEA T REMLARMCEAR , ISR BT MR ARG, SEBLIE T Y Rh e 2= S B AL AR
MAZE, X —INETELR A2 IR RHE SRR IE A R B, 38 e K ) (] 3 310328 I A4 58



b

c 4 - TR - AR AR AU 328 S I T 7

55 34 B 4 3
B T Li SRR BRI T Ly ) RO A AR B I T i, %0 Tk A RFLICM 300
25 57 BUGAR R AE AT AHAE AR AR, 207 0T RUAR 5 3% — 28 & 1l H Sl A RRIE
B AR A B = R BIRE EE Y TR BRI AR TAELE, PRI T M8
JNERE, I DR R o B A R B S BRI UGG R, fEILIERE FRAPLER 2% 2
N PSR S ISR B, Feng S5 L TRl A 4058 W 5 HE MBENLAR AR (RF) &R T8 T 547
ERE RS AS ARSI T, 7E Quickbird . %IR35 (Z2Y3) MEsr25 (GF2) £tk
UG L ayScie s R W], 2 A AR RS B2 0 T HAb 7 v, W 1% A al
TR R s
33 EFHNHRERBEMAEFE

HPREBEAL, MUNCAVLIESRZ TR . S a3, & HEREUN X5
FEI DY R RS B AE S AR R ) L R AR 22— Fu ™ SR FHTE AR B IE 214
Kl (DOM) FEC7 bR (DSM) RIS SR b SAB R I 3 A3 B o S
It B RUHR XTI o Ay 2 (I BORU LA RRAE A B LA B, 4 T — P T
Te AL %mmﬁﬁ%ﬁ*ﬁﬁ% AR, BaG 2RISR . 20
WA (A0 5218« mOLIER B (3k1E 1% OHS 5218 ) 2k b5 ik 1R
(Radarsat—2 Fll {43 3 5 SAR # 15%) XAV AT 4028, SR ZFRZNL g8 22 > Bk
(XGBoost Fl LightGBM 5.7 ) F1 Z Fp S B 28 25 51k (CA-Net. ESSNet il RAUNet 5.
22 PRBUE BT (5 B o HLEE G S AR TR JRUIR S 00 00 107 P v A 1 45 G /K B 25 PR B 2 A
W, A A A T JC A HILSE AR G 2ok 7K €0 38 J8% 43 A 1 465 b A JRUHR 5 I 2 78 Ak
Thamaga 5538 13 1 FIC ANV B 5 7 1FE- 484 — MINI ARK AR . Hlaket
WAL ) £ 5 OGS S B, o R OGS ] ) 22 5, Khanna 55 R FAL#E
HyMap = G50 ARG MBS (SAM) . Gk i (LSU) . 8tk LB gk
TR A T B IR SE— R I E G I ok s il i 2L R K AR 25 5 0T, HESE
XN SR B 5 7 2 0 A 4l R AT R SRR 326 100 SR T IE LA ﬁﬂbﬁ KA
FAF . ARIERER AT R IR, 1207 EOGE T8N R RUEE b R I s 1 8 i
34 ETFLIDARHRRIES KT %

E%%%%%ﬁ@ﬁﬂﬁ%“%ﬂna%ﬂﬁi L R = 28 w5145 7] 524
BHEXE LRI, 3T JLAR 42 R 42 K i) 1 B oA 3 B R I i i T A0 ok AR M v
Simpson 5| F Sentinel—1 SAR {4 W I B[ B PE3E A PR e ity RUIR i . R B IR R W
DXER W, A [ RN, I, TR e W v A A b e s, e
PR

4 JRUIR e P00 7 ik
B SR AV A0 DRI O 8, TEBE LU AR MATRE A R RAG,

B =S (B 3T IT 05, AR AR B A SRR TIUE . AR R AL 2Rt
AE A5 ) ] Maxent #5850 847 RUR W5 38 2B DX FUIN , A5 i 3 [ RUIR B8 38 A= IX 5 5 32 AR IX



b

quzﬂ.k,f%i%\ <5 -
2022 4F 8 H

S5 BRBE SR HT GARP A ENFA AL RN U 8 0 e 1] B9 20 A A 5 5800 23 KUK
SEE s PNFY AR RUIR R T AV (B , ST TR RUIR W5 A K Y Logistic gl J) 2 A A AR
PL T RUIR A= K R 3l AR AE s R, ARt e T JRURR 8 ) M 0 1A v
I RRIE TR AGE . R AIE B AG , 3HT 1 IR A 2 A B B JRUHIR i 2 19 <
G2 ) RUR 8 A 2 AR P 7 3 TR L RO RUBE | e 2 () A A 23 R A A A
AL AR A BTN SR AIROR SR AR S . T, XUHR 1 e s ) it
LEOR WAL TR BB, FEBEETT I, 20618 TR RN ) iz, (HEEE % P
UL EIR S TR VEY W AT SRS €/ EE L ESTr. eI L E AN s 2k 4 €1 DR/ D ST
PRTHSE Y T i A M RIS

5 #hiipgHREH

7 JRUHR 3 3 RSt 000 B 77 T, R P s R A M 0 XU A TSR i 22, O P |
BTk BRI B RN b, BT R R o TR R AR GO R I
HETB, FEARGEAPGNE S Z LA R I B BRI 22 3 E A T 5 B4R, ALK
PEOCTERE RS G A 7 . W5, IR EERUR, 1e7%5 B P it . SO
MEVA R AR R R R, SOt KRS /R0, TR AL B 2 i — 25 fi i X Ik
YO PR B, 23R S bR A 2 A R e SR M DA, DRl o B 4 i PSR Rl
BORSHE, JCAMURI R R /N X B e B8 7 5 A U S U T T, XU i A 2 2
HEPRHESS S BRI, D E AN e R Y, M T AN PR BR T B — B R 7
LIV, fRGEnl WOt BB R IRAS | B M MR IR . R ADLE RS
IR AR IR AT, v KR & AR O 2S [ OB RE 7, SR &t R—=5—Hl
— LR G I E O S

IR EEAEAE AU T LS . PSR IRRAE , i TRIBI K T 7 R il sl TR 7K
JETGHIR A, i R MU A, 7 BT I S5 K A A e S U s 0 . BT 5 R A
XARZHE P TR — KRB MWIASUKE, PIRRKIREZ, 20 B o BRG], xR
SR AR I AT D

XF T RUR W BB 2, AN AT XS B R AR AR B XA, [T Asf B S JXUHR i % A T i
J1, ARG ATAMSR AR I BUE TR R 2akie 2 —, DURURERIAEH Ay
Bt s HAESEEIE, 459G 3SHOR, BT ORI Dy AR A BUE AR nT R
RS, TR BT LASFEEE O AR XU DX

S2% 30k

(1] Dt S0, FAng . Hh ANk AR e FE 58 HXTR . A2 R ,2002,10(1) : 119-125.

[2] R4, SMITH M T. & iKEFK R RN AR AW ik TV RE R 2E244%, 2010,32(5) : 1040-1055.

[3 ] Beshfe, PhEDY i 4e, 45 FRESPSR AR A DB BLIR | [n BN . A4 4241k, 2020,29(3) : 157-163.

(4] 22720, 22750, XA, % . 35T Maxent 22 25 (VAR AY (4 7K 8 725 76 Hp [ 038 A IXCHIN . A= 258k 2%, 2018,37(3) -
143-147.

(5] w22t AR R A ST BUIR SAF e B ) . A A 25244, 2004, 28(6) : 735-752.



b

© 6 - TR - AR AR AU 328 S I T 7

5 34 4 4 1Y)

[ 6] Firehun Y, Struik P C, Lantinga E A, et al. Water hyacinth in the Rift Valley water bodies of Ethiopia: its distribution,

socioeconomic importance and management. International Journal of Current Agricultural Research ,2014, 3(2):67-75.

[ 7] Dersseh M G, Kibret A A, Tilahun S A, et al. Potential of water hyacinth infestation on lake Tana, Ethiopia: a prediction

using a GIS-Based Multi-Criteria technique. Water,2019.

(8] &R, EIHEIA . e T, 45 Eifg iy RUIRSERIE A 22 o)A A XT3 . 42554243, 2005, 24(12) : 1454-1459

[9] John C M , Kavya N. Integration of multispectral satellite and hyperspectral field data for aquatic macrophyte studies.

Remote Sensing and Spatial Information Sciences ,2014,X1L—-8(1):581-588.

[ 10 ] Ahmed N, Atzberger C, Zewdie W. Integration of remote sensing and bioclimatic data for prediction of invasive species
distribution in data—poor regions : a review on challenges and opportunities. Environmental Systems Research ,2020.

[ 11 ] 52, S0 . Sk AR H ALK (Spartina alterniflora ) K JXUIR 3% (Eichhornia crassipes ) F3 2% W A9 12 7 .
RH . 2010,26(1):130-137

[ 12 ] Hestir E L, Khanna S, Andrew M E, et al. Identification of invasive vegetation using hyperspectral remote sensing in the
California Delta ecosystem. Remote Sensing of Environment ,2008, 112(11) :4034-4047.

[ 13 ] Dube T, Mutanga O, Sibanda M, et al. Evaluating the performance of the newly—launched Landsat 8 sensor in detecting
and mapping the spatial configuration of water hyacinth (Eichhornia crassipes) in inland lakes, Zimbabwe. Physics and
Chemistry of the Earth,2016,100:101-111.

[ 14 ] Asmare T, Demissie B, Nigusse A G, et al. Detecting spatiotemporal expansion of water hyacinth (Eichhornia crassipes )
in Lake Tana, Northern Ethiopia. Journal of the Indian Society of Remote Sensing ,2020,48(4) :751-764.

[ 15 ] 2L, M, bl . AFRARA RUIRTEE R ) 2 R T A A8 IR 5 i%%&zkjkiiéé,zols 46(3):60-62,67.

(16 ] 20, BUR#, i 7, 45 . AR A IR B J P ) T AR A5 22 R A H 24 (AR B0 , 2004, 43 (2))

267-274.
[17 ] #5505 , P, 3RPT85 . JRUIRSHE A (S0 BE R R LK A A A B IR] S R S . BRBERE 27242, 2021,42(1) :
1-11.

[18] LuJ B, Wu ] G, Fu Z H, et al. Water hyacinth in China: a sustainability Science-Based management framework.
Environmental Management ,2007,40(6) : 823-830.

(19 ] K08, 5% 6 8, BKAE D3, 25 . XURGEAT 1 B0 5 1 S5 4 BCHHG W9 . o sl R 24241, 2012, 9(1)
137-144.

[20 ] ™% ALRT , 2 g fa . PR PR 200 RUIR S 2L 1 S VRIS . FREERLA SR, 1994,64(1) :2-5,27.

[21] ﬂiquk,Eimﬂ,%élqu.q“FQﬁFEE/\{iCE*UB@ SR 3 A Jry B HE A R 2R . AAIREA 241, 2017, 35(4) : 513-524.

[22] Chen J M, Zhang F Z, Wang Y ], et al. Spatial distribution patterns of invasive alien species in China. Global Ecology
and Conservation ,2021(26):01432.

[ 23 ] Parolin P, Bartel S, Bresch C, et al. Worldwide invasion pathways of the South American Eichhornia crassipes. XXVIII
International Horticultural Congress on Science & Horticulture for People ,2012.

[ 24 ] Brundu G, Azzella M M, Blasi C, et al. The silent invasion of Eichhornia crassipes (Mart. ) Solms, in Italy. Giornale
Botanico Italiano,2013,147(4) : 1120-1127.

[25 ] M. BREE P 5% JRUIR A A< g 52 B HAE BIBLAR] . gt g Al K7, 2012

[26 ] BCHBE, S80I, R, 45 AN FRAKT AT S Al RUIR S A IR S s 4 D RS . A=) 2 K61 L 2006, 14
(2):159-164.

[ 27 ] Hussner A, Stiers 1, Verhofstad M, et al. Management and control methods of invasive alien freshwater aquatic plants: a
review. Aquatic Botany,2017,136:112-137.

[ 28 ] Labajos B R, Binimelis R, Monterroso I. Multi-level driving forces of biological invasions. Ecological Economics, 2009,
69(1):63-75

[29 ] Hill ] M, Hutton B, Steffins K, et al. Floating along marsh edges: the impact of invasive water hyacinth (Eichornia
crassipes) on estuarine species assemblages and predation risk. Journal of Experimental Marine Biology and Ecology,
2021,544(5):151618.

[30 1 0, S = TF  ARAE 45 I P RS i RUIR S 2 B804 . 385 8., 2019,34(3) :43-47.

[31 ] ZE, Wl , s, 55 L ARSE KR P A T SRS AS I 0BT . ) AR AR L, 2020(7) 2 11-15

[32 ] Bmvb, BT L, 55 B T EO IR AE S8 SR AU . b RO BB T4, 2021,23(7) :93-106.

[33 ] &b,z F, 1,5 BT RANURAR 8 = 0k ERIE A 1 S PR MDA 25 (6] R 20 S 3643 . b Bl i
#12,2021,40(6) : 283-292

[ 34 ] XS . 8RNI T LS 771 . b st Bb i A, 2003.

[ 35 ] Ghoussein Y , Nicolas H , Haury J , et al. Multitemporal remote sensing based on an FVC reference period using



b

qjlzzlk,fl:hu\ <7 -

2022 48 H

Sentinel-2 for monitoring Eichhornia crassipes on a Mediterranean River. Remote Sensing,2019, 11(16):1856.

[ 36 ] Mukarugwiro J] A , Newete S W , Adam E , et al. Mapping spatio—temporal variations in water hyacinth (Eichhornia
crassipes) coverage on Rwandan water bodies using multispectral imageries. International journal of Environmental
Science and Technology,2020, (3):275-286.

[ 37 ] Weisherg P J, Dilts T E, Greenberg J A, et al. Phenology—based classification of invasive annual grasses to the species
level. Remote Sensing of Environment ,2021,263:112568.

[38] Li Q,Qin X, Jia Z, et al. A novel change detection method based on direction feature and fuzzy clustering for remote
sensing images and its application in biological invasions. Springer Berlin Heidelberg,2013,398:498-509.

[39 ] Feng W, Sui H, Tu J, et al. A novel change detection approach based on visual saliency and random forest from multi—
temporal high-resolution remote—sensing images. International Journal of Remote Sensing ,2018, 39(21-22):1-24.

[40] Bf A, Man L A , Hh A , et al. Comparison of optimized object-based RF-DT algorithm and SegNet algorithm for
classifying Karst wetland vegetation communities using ultra—high spatial resolution UAV data—ScienceDirect.
International Journal of Applied Earth Observation and Geoinformation ,2021,104:102553.

[41 ] Wi Brsefe, 205, 45 . 22 U5 T AR IRl UK (i JEBORTE K K P s i W8 P BT . Rl S HOAR
2019,39(3):5-7.

[ 42 ] Thamaga K H, Dube T. Remote sensing of invasive water hyacinth (Eichhornia crassipes) : a review on applications and
challenges. Remote Sensing Applications : Society and Environment ,2018,10:36-46.

[ 43 ] Khanna S, Santos M J, Ustin S L, et al. An integrated approach to a biophysiologically based classification of floating
aquatic macrophytes. International Journal of Remote Sensing ,2011,32(4):1067-1094.

[ 44 ] Simpson M, Marino A, Prabhu G N, et al. Monitoring water hyacinth in Kuttanad, India using Sentinel-1 Sar Data. I[EEE
International India Geoscience and Remote Sensing Symposium 2020 (InGARSS ),2020.

(45 ] BB T A AR A JRUIR 504 DX F 4307 . 55 A < LR IIE R+, 2015.

[46 ] #0384, Edhih, 55 %?J& R AR AR RUIR R A A AR . A= 53R 2741, 2011, 20(4) : 623-628.

[47 1 ME2R . IRAESIRARAEYIE RGN S TUERT ST . MERIREER : A5 K, 2020.

[ 48 ] BREEAN, St XUHE, 45 . JE T MaxEnt BER A TR RIS A2 X B SE . rh RS R, 2021,33(1) : 46-55.

Advances in remote sensing monitoring of invasive alien plant
Eichhornia crassipes

Li Shuzhen', Zhang Hongbin®, Wang Xu'®, Xu Dawei', Chen Baorui', Zhao Yue'

(1. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences , Beijing
100081, China;2. Rural Energy and Environment Agency , Ministry of Agriculture and Rural Affairs, Beijing
100125, China)

Abstract: [ Purpose ] Invasive alien species bring serious negative impact on ecology, economy
and society, which has become the focus of attention of governments, international community
and academia. As one of the most serious invasive alien species in China, the Eichhornia
crassipes has caused great losses to the ecosystem and agriculture, forestry, animal husbandry
and fishery production in southern China. It is urgent to monitor and control Eichhornia crassipes
accurately. [Method] At home and abroad in recent years was reviewed in this article the
research progress of remote sensing monitoring Eichhornia crassipes, traditional optical remote
sensing, hyperspectral remote sensing data sources, such as radar remote sensing, spectral

characteristics, texture characteristics, dynamic characteristics, phonological features such as
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image applied to further improve the monitoring precision, machine learning methods such as
fusion applications. [ Result/Conclusion]In terms of monitoring and early warning technology ,
based on the physiological and ecological characteristics of Eichhornia crassipes, ecological
theory and 3S technology, the monitoring and early warning technology is no longer limited to a
single model method. Space—space—earth integrated multi—-model comprehensive monitoring has
become a trend. The scale and operational monitoring and early warning capabilities of external
invasion have been further improved. Based on the concept of "prevention and control at the
source and treatment at the end, the precise and efficient prevention and control approach based
on remote sensing monitoring technology was explored.

Key words: Eichhornia crassipes; remote sensing monitoring; early warning; invasion

mechanism; source control
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