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Remote sensing monitoring on temporal-spatial evolution of
key geographic elements in Gaobaoshaobo Lake
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3. Office of the Fisheries Management Commission of Gaobaoshaobo Lake, Yangzhou 225000, China)

Abstract : This study employed several approaches to extract key geographic elements (i.e. , aquaculture area, submerged vegetation,
floating-leaved vegetation, marsh and cultivated land) using the 37 Landsat image data from 1977 to 2020. Thereafter, the evolution
process of geographic elements in the Gaobaoshaobo Lake was analyzed from the temporal and spatial dynamic evolution of elements in
long time series. The main conclusions are as follows: As a whole, the area of aquaculture areas increased first and then decreased,
which was mainly affected by the policy regulation. Potamogeton crispus is a dominant species of aquatic vegetation and has grown
explosively to block waterways since 2010. The cultivated land was mainly disturbed in the north of Gaoyou Lake, and the area
increased first and then decreased. Most of the marsh was disturbed in the north and near the coast of Gaoyou Lake, and the area of
marsh is decreasing. Both are mainly converted into aquaculture areas. The change hotspot is located in the north of Gaoyou Lake, and
driven by the policy regulation and economic interests, the transformation among marsh, cultivated land and aquaculture area is quite
significant.

Keywords: pen aquaculture; enclosure polder aquaculture; aquatic vegetation; remote sensing; temporal-spatial variation;
Gaobaoshaobo Lake
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Fig.2 Sample and mean spectral curves of enclosure polder aquaculture ponds
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Fig.4 Samples and mean spectral curves of aquatic vegetation
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Fig.6 Samples and mean spectral curves of marsh and cultivated land in spring and summer
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Fig.7 Samples and mean spectral curves of marsh and cultivated land in autumn and winter
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Table 2 Accuracy of classification results for key geographic elements
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Fig.9 Remote sensing monitoring of spatial aquaculture distribution in different years in Gaobaoshaobo Lake

b. JKFEIRFEIX HBFSE AN (1988—2004 4F) o FRIHIXAE 1993 4R Z il 45l oAl S LT, 1993 4F
e WIR T 11 BRIR AL IX, 1994 AFRARAF) R TR 0T 4f A IR 58 X 23041 . IR 58 IXTRTARAE 1999 4R35 %] 100 km? 2000
A, FRLHIBR T ATIE SN LT BT AT B 7K TR 5 R ), 57 56 DX AR TE 2004 4F 38 2 TH0E | I i S 0 A5 0
30% F 7K T A L O FTRE| 1T 3758, BRI 7 K SR A DX oA i i e v . 2 S [ S Sl e oKk ™ 3 el 78
1993 AR, 2 52 BT FRGE P 7 dfeoll B (6 1 54% , FRE ol 7= {8 B YO a4y vl =5 R b i R
FEFRIHECE |20 1120 90 4R, TR s £ 0 K A A A 2 i /N R 1 SRR I e A A K A 5
PSR BRI, FE 7K SR A AN 5 7 58 14 i IR 380 T vk AN AR T AL B A AR 22 FR B DX O3 A1

c. K7 IRGE DX AR PR 5 AR E ] (2004—2016 4F) o YT, K 7= 37 58 X A 4R i BRI U AR E A
260 km® A7, 2007 4F, BURHES BT b EK AR A Wy BRI IR AT S A ) 18 SR B, RO IR D S A T A

(j) 20174F



34 RPN RS SRS w50 &

SR FRIAAHEOR o (HH T FRFE AR R, 2009 4EZ S5 FRAE X 2 i — 20Tk W XK SR A 7 E A 2012
AEIRFN 13 662 J7 701 M W 45 R FRA X T FRAE X BRI IR R R L2016 AR F55E X i AR5 2004
AEFHZETCIL, W] WLAR FRA A BOR A TH A BT

d. K7 FRGE DX AR I ] (2016—2020 4F) . 2016 4EFRAIX AR 276. 03 km* 2020 4F 98 /b £
187. 11 km*, 2017 4EFFUf i 2 i MR R 30 - SRR ) 301 5, 35 5 BRI 3258 X 2017 AETF LR AN B
:J:ﬁ:lg/% . @J 2020 ﬁi , BIMEI {f!'ﬂ E/‘J E] Mééﬁ%ﬁﬁ , ﬁi@ﬂﬁ R%Ué‘z\/ﬁﬂ 400 —— YUK —— PRORE
LAY AR, e R ) e A AN AL ER A L AT SR A OB AR ], B 501
FPAT A BB

T A km?

2.3 BEIMAMKEERMEEE S 1
4 10 5 5 BMO MK E RO A S AL, ] 1 e

ARy AS ] 434 . FRIE 10 8 11 AT, 1977 1983 1989 1995 2001 2007 2013 2019 2025
a. VUKAR B 25 1 AR L 2010 45 K 55 1T 43 9 A~ B Bt « iy

2010 4F 22 i, YUK EBUEASRAE 76 100 km® APy B0 BEAEHKEERERDEE

I 1 H AN TE I (3 230 43 : @R010 4EZ 5 , LK Rk T Fig.10 Dynamics of aquatic vegetation area in
BUBESRRN, 51 2014 AFRINE 341 k2 J5 4ERE 330 kn® Gaobaoshaobo Lake

i, oA 4l

skt by LD 20

(a) 19844 (b) 20104 (e) 20144F (d) 20204F

E11 XBEEHSEHBAMKEERTESHERBENER
Fig.11 Remote sensing monitoring of spatial aquatic vegetation distribution in key years in Gaobaoshaobo Lake
b. FEMAERE A FEESAGTEFRIE A S AV SN HIN  RAFTE 20 km® A2 47
2.4 BEMMAMMERIBESEESN
12 Sy AR e, B AR B A AR Ak 1B 13 SRy SCHRAR (3 25 ) 43 A i B W, R IRT 12 18113 W]
DL+ (D 52 AR 1) W b — L AE S8 W20, 1977 4R AW TR AR g 202. 15 km? | F1) 2020 4F H A 108. 75 km’ ;
(21982 AETFU6 Hh BB, B A TLAR A BFH T B B384 i, 1988 4 3% 55. 29 km? . fH 20 {iE22 90 4R AUt I

B e Hb, 0 10 20km

N
W
=4

-
~— B

[\
=4
(=]

>
S

T F/km?
)
S

W
o

oLl

1977 1983 1989 1995 2001 2007 2013 2019 2025

(¢) 19934F

Oy (a) 19804F (h) 19824F (d) 20044F
B 12 SEERMEM M B ETL E13 XEEHSEEMMELD S ESHEEENER
Fig.12 Dynamics of marsh and cultivated Fig.13 Remote sensing monitoring of spatial marsh and

land area in Gaobaoshaobo Lake cultivated land distribution in key years in Gaobaoshaobo Lake



5511 REFTZE, 25 e S AR AR ) OC Bl b R 3K 2 A e W 35

RS W80 1999 4y /03] 39. 29km” . HEA 21 )5 Bt A 22245 , 78 2001 4FAF, {UF) 0. 52 km* , 2
Ji—EFE 0.5 km® 245 ; QWb = FE AT ZEWITAIL R U LA K w3 HIR W -5 B A 980132 2 X 4, kst 4 v o0 A 7 1
MR A bR

3 i

3.1 SEBEHTURASRBEEEHSEEHH g0 —— ML B~ FEIX
T2 T 0 2 50 32 B 3 2 R B X I e

[l 14 S 5 MR- 0 M B R RS ARk, P 15 ek 5

S 28 A A0 A R R O 45 R %, B Rl S

P PR AR ] 4k 3 B B D1977—1982 4F 207

ML A SUAT R (EL RS BURISTIRD s Q19821993 g a6 a0 2019 2009

AR VS T RRUATS S W Dk 2> {E A e T AR B AR 22, W Hb s Ay

WA B 5 (1993—2020 45 | Ak 3t A1 M 3t T AL AS Wi 14 Bt HHEEEERDAS

WD HRZH SR IX 3] 2001 4 i BRI b 350 i b Fig.14 Dynamics of geographic element area

I LT 4 SR 55 A8 8 F7H [X , HEAEWIALGEAE — in the north of Gaoyou Lake

/NG B

BB

=Rk

Wk o mm gm0 3 Okm

(a) 19774F (b) 19824F (e) 19934E (d) 20014F (e) 20204F

E15 XBEHSEHAILBHEEZRTESHEBRLENER
Fig. 15 Remote sensing monitoring of spatial geographic element distribution in key years in the north of Gaoyou Lake
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