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The remote sensing monitoring method of water hyacinth
based on geographical spatiotemporal relationship
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Abstract: The proliferation of water hyacinth poses serious threats to regional water security and
ecological balance. Timely and accurate monitoring of the distribution of water hyacinth is fundamental
to its management. To enhance the efficiency, accuracy, and applicability of remote sensing monitoring
for water hyacinth, this study proposes a remote sensing monitoring method based on the
spatiotemporal relationships of land cover. This method extracts the vegetation range and eliminates the
influence of terrestrial vegetation by calculating and comparing the changes in the spectral index
relationships of vegetation and water bodies in long-term optical remote sensing images, thereby
enabling the rapid extraction of water hyacinth pixels. The effectiveness of this method is validated in
the Jianjiang River Basin, and the distribution characteristics of water hyacinth in the basin for the year
2022 are analyzed. The results indicate that this method performs well in identifying water hyacinth,

achieving an accuracy of 92.9% and a recall rate of 86.7%. From March to May in 2022, several high-
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density aggregation areas of water hyacinth were observed in the main rivers of the Jianjiang River

Basin, with the overall area of water hyacinth showing a trend of initial increasing and then decreasing.

This method provides valuble technical support for the accurate monitoring and precise control of large-

scale water hyacinth.
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Fig. 1

The sketch map of Jianjiang River Basin,Guangdong
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Fig.2 The remote sensing monitoring technical framework for water hyacinth

based on the spatio-temporal relationship of ground objects
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Fig. 4 Distribution and image extraction results of water hyacinth in Jianjiang Basin during March to May,2022

RN B, 4 A B AN BOKIZE AN 11.9 71 m?,
B4 0.1 77 m¥/km.

HACTT KT FE T AR5 31 26.2 J7 . 54.8 J1 Al
6.4 T m*, 4 H/KTFEmA 3 KB 145, SH
NR MR 2 88%. HALTL I ma Bt /K T 3 2 1 2
R, 2022 4F 4 F 9% B 38 UK VR E A
2347 m?, WEMN1.477 m¥ km, [R5 Bk
FFYEAN 12.6 7T m?, %% }0.7 7§ m* km,

INARVKFEETA 58 0277 m*, 0.9 77 m’
0.2 77 m?, AHXF AR T E b, 4 A
INARVTK TR FERE T RINBR B, HICAWR
AT AR (B 5) o

AR5 1 I 1 SR AR T R 7K 3 2 A ) B
BF 28 o3 A B e b, vl oA EOK TR E IR T
YESE LAt . i . SRR B SR, JEMEsr
XEUKIEERGIAH AP . KRABHENE
AL PRALHI BE 0 He AR SE Al o FE T AU I A AR
AR K TR E R ST T BT R
AT PRLIUR L VATV, R R P K R R T Ak A A DX
PEAT BN A5 W I K e WA B
3.3 itig

AR B 58 2 R FHAILAR 2% ) o 2R a4 /K 7
FE R BRI R, R B R K R A Y S
FEAR X LA 2% S Bk b AT I 25 . B0 UE . ACHIF 5% Sk
TABRAEAE S, P b — PR MR W k.
I AR IEAR TCHE 1L 22— Bt (] N 52 AR AR IE R B A

K AR IR B 14 B SR K 7R o AR K IR E K
AEAE A TR AR AE L 5K IR R T A Rk 2%
B, B EZARERAE F R A AR R 1 s B) AF X 4205
FEIN R RE DY () B T AR X 0 o A ik RO D 9 4
i FLA K AR AR Y T, (R R S KO
PRI RE MR . Jo SL B 0B i — 20 5 TROK TR Y
R | 38R A B LS T AT LA, LA
P W ORS E

H A S A G KR E A RO R, S
AR N TATEH s T B AR, oA | oG o b
DU AT 35 43 A RS2 K TR E TR B LAl . AR5
s T KT EAE IS T I B s R) A8 6 1 40 A Ry
HE . W5 2022 4F 3 Fl 4 H 7K I R B S AL R ik
Koig, PRI T A T, KX
MR K PR IERAE X, AT el AR KPR TR
REX WA 0. Rl KA, 4 HKIFE
A3 A Y, HRERBAKRLZES, %
VL. HAETL T A S R AR XA B [ i 2 T
Ui X I R B . Aok T LA Ty 1k 1) ) 4 SR S
FE DL IIE BB P9 A B K AT 5k K 7 SR 4
L HEAT IR A AT, RIS YRSk, Sk i
FTH B R 5 B A T i PR KR . teAh, FEHDK
TEER, R NHEA | A AR T K HE R
MV TR TG iR BAEGR . 8RR R AV
T ZE AR R Hb DX 22 B A K7 S R K T 1 B, 4 T
FARKIFEAS AR, RS Yelck, SeEh



34 UK, e FETHUIET AR O FR 7K TR S 1 S W T vk 81
;%E E?M ;wm E%M EW%
;| | R | gne
| e a a e :
i 1 1 ! 1 1
$ 4 e 11 i 5
: : : : : 0
5 | e a i U 2
‘ T L T : T L 1 L %
0 50 100 150 200
YT TR RS /km
SR M
T o
I 1 1 . E
3 1l : 1 Il I -
T : &
] 1 1 n
L4 : =
50 i o %
i : lI T T T T Z'\'
0 20 40 60 80 100
VTP B /km
i%E ;&%
| | (= =
3 {‘ E li 8.8 E
: : : E
& ! : : R
= 4 LA =
] : : e
5 | ; : 0
‘ 1 Ll 1 i 1 i 1 z’\‘
0 20 40 60 80 100
AT B /km
}%M ;&@ E%H
. e a
| e i :
& : ! i =
m 4 ! ! - =
J : : .
5 1 ] 1 o
I 1 1 0 e
i T T I T T T lI T z'\‘
0 10 20 30 40 50 60 70
NATLBE B8 /km
el 5 BT g dal = T K T S 2 B A A M AR Ak

Fig. 5 Distribution and changes of water hyacinth density in main rivers of Jianjiang Basin
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