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Dynamic Evaluation of Ecological Environmental Quality of
Zhoushan Island Using Google Earth Engine

Li Sizheng, Wang Liuzhu, Zhao Sheng, Gui Feng
(Marine Science and Technology College s Zhejiang Ocean University s Zhoushan s Zhejiang 316022, China)

Abstract: [ Objective ] The ecological environmental changes of Zhoushan Island from 2000 to 2020 were
dynamically monitored and evaluated in order o provide a scientific reference for the evaluation of the ecological
quality of similar island areas. [ Methods] Remote sensing images of Zhoushan Island in 2000, 2005, 2010,
2015, and 2020 were selected on the Google Earth Engine (GEE) platform. Wetness, greenness, heat, and
dryness were extracted for coupling, and the remote sensing environmental index (RSEI) was obtained. The
principal component analysis method was then used to evaluate changes in the quality of the ecological
environment of Zhoushan Island. [ Results ] @ The mean values of RSEI on Zhoushan Island at the five time
points were 0.631 2, 0.637 5, 0.611 6, 0.550 3, and 0.502 4, respectively, with a total decrease of 20.41%
over the study period. @ The ecological quality of Zhoushan Island exhibited a downward trend over time,
with the area of the island having excellent and good ecological quality decreasing by 24.39% , and the area
with poor and poorer quality increasing by 19.82%. @ During the study period, human development activities on
Zhoushan Island have increased significantly, land use types have changed, and climate change and human
activities have combined to degrade the ecological environment of Zhoushan Island. [ Conclusion] RSEI was

effectively used to monitor and evaluate the ecological environmental quality of the island. The ecological
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environmental quality of Zhoushan Island was relatively stable during the early part of the study period. but

there was an obvious decline in environmental quality during the later part of the study period, with a total

decrease of about 20.41% during the study period.

Keywords: remote sensing environmental index (RSEID) ; environmental assessment; Zhoushan Island
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Table 2 Changes on mean values of four factors and RSEI in Zhoushan Island
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Fig.2 Hierarchical distribution of RSEI degree of Zhoushan Island
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Table 3 Area and percentage of each RSEI level in Zhoushan Island

sy 2000 ¢ 2005 4 2010 ¢ 2015 ¢ 2020 4
HA/ km® B % A km® o LB/ WTARVkm® o B/ WAR/km® WG/ WB/km® o /%6
7z 23.48 5.03 37.22 7.92 42.65 8.77 59.96 11.88 62.97 12.37
B 39.76 8.52 49.98 10.63 57.02 11.73 83.62 16.57 106.88 21.00
Gl 123.48 26.44 98.60 20.98 108.74 22.37 113.80 22.55 157.72 30.99
K 169.82 36.37 122.25 26.01 144.72 29.78 166.03 32.90 124.64 24.49
i 110.43 23.65 161.94 34.46 132.92 27.35 81.20 16.09 56.70 11.14
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Fig.3 Spatial distribution of RSEI class changes in Zhoushan Island from 2000 to 2020

3 Pl 0% R A AR B A iy A
el

3.1 A ARG A LR ESRENR M
I 5 1 A2 S PR T B A 5 O M R 2R A R

WHRFR . TS L IRA BB = H A
R A T RE B W B AR S R . fE GEE °F
308 18 SRS AR AT W 20 28 R AT A I B b R 23
G R (B 40 X Il 5 b A T 26 B A o 263t
SELERANE S . A5 AT LA L BF 520 ] A



% 2

FRBAF BT GEE 5 1l By 22 25 3R 5 B 3 1T 4 299

A M AUAERT 10 a WK T 75.58 km® ., {HIZTE
2010—2015 4E 2218 N % T 5.92 km”, 7E 2015—2020
AR T H T AR M 100,20 km?® B2 139.95 km?,
MEWR T ALAE 20002010 4E H1 20102020 4E 43 91
2T 9.06 A1 8.31 km®, H A& 7E B AN AF 5% 10 1) P 15 42
WD L KR T E 22 T O 28 B Ak I i
Mo, WER R HAES RGN TS X AR SRS E
MIVE R . e XS 32 S0 D0 1 5% Ak Sy e i i, 25

FOhg B AR SR IR B T . AR,
B T i b R B/ M 22 A AR AL B £ R I
TR T AR 2 29,64 km? , 3 46 ¥ P AR R AR 2 AL
Sy U ML /DB A3 B Sy FL A S AR R b, AR HE
2010-—2015 4F, g F Hb 1 B 22 18 K B, 17 i L o 44
T 5) T B B g/ b T AR I T 4.68 km®, I
B B A P TH T4 52 bRk A B B B, 30 0 e P T b
PR R Bt/ R

B4 FUSB 2000—2020 £ L3R B2
Fig.4 Types of land use on Zhoushan Island from 2000 to 2020
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Fig.5 Area change in land use types on Zhoushan Island
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Table 4 Land use transfer Matrix of Zhoushan Island from 2000 to 2020 km?*
5 g 2020 4F [

it/ B 3 0 1 Hb M H B+ K 1K W U Bt
Bt /5 4 74.93 0.03 60.27 25.71 0.95 1.21 0.48 163.59
pes 4.11 1.35 22.04 0.18 1.91 1.30 0.35 31.24
§§ B 3.96 0.00 25.95 0.23 0.18 0.04 0.15 30.50
N 24.79 0.00 13.52 212.76 0.34 0.06 0.23 251.69
§ B+ 1.55 0.00 1.84 0.18 0.04 0.05 0.03 3.68
Tk 1.06 0.08 2.61 1.66 0.09 4.24 0.05 9.79
W R 2.89 0.23 13.48 0.26 0.45 1.28 0.37 18.96
Bt 113.29 1.70 139.72 240.97 3.96 8.17 1.65 509.46
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AR N R K 2 B M DX S A S T ORI &R
FE L5y Hb A A [ ARV L T ) RV TE A 5 R A K
EAFARAL RS . 20002020 4F L S 111 52 4F B 7K e
PR IRAE W Bh P A2 BT, A ST R
Ft LU 5y 4R R K i B AR 1 AR 2003 4F L 737.9 mm,
KA HBLTE 2019 4E Bk A 1 822.5 mm, Z4EF
YR K /8 1 308,32 mm. 4F [ K A8 b R O
201.93 mm/10 a, B 5 #A [8] PN 4F 25 38 19 % 2 15 B A
16.3~17.80 ‘C, Z 4 WS N 17.15 °C 4 IR 1%
HEE A 0.14 °C mm/10 a, FIR IG5 P 0 R K &
FERG I, AR 2 5 8B 1l 8 6 T b E AR R K2
TR, 2 5 A DR 3R S e R, DR HL e K o
BIRAR X & 2007 FAERE K SR T 2 EF
BIRE K m g B . Bk A, A2 5 G O BRI, B 05 P R
T S R /0N e S ) 1 5 o 7K 2 T i M 2 AR I R T O A
e
33 HEAFEAENTALUSESKENF

Fril GBS RGE e 2. TR Z AN A
ZMEIR , R R HEA 21 Dok, KIS S T
FE LS 1 52 ) SE IR 20, A T SR M43 AT R e A
Ll i AR AR N Sy B2, AR SCHE L 2000, 2005, 2010,
2015 1 2020 4FAF1L 8y 5 WG AR« SN HLIXCAE 77 8
(B 5 — 7= T o b LB Rl T o R RAR =
BT o E AT IR AT . 2 5 WAL FE 2000—
2005 4, LIS B 05 FF & B BE A, S 1L 5 A 55 — 7l t
Ik 26.7 Y0 . B A B AL O ET IR 0 BY B, A
71.58 T AW/ ZE 69.11 7 N M IX AR = BB TE 5 a [A]
LT 114.8 427G, HBEEESF 5 A S B AR L/,
R SR R . E 2005 4FJE . BT 05
T 8 R T Ak R A TR A SR L R 2 2009 4F B B

AHIZE , A Ll 5 XoF Ah 22 38 T8 5 L £+ 1L 5 A9 A HJF IR
BB . AE 2005—2010 4F, A DB AN T
0.6 17 A, i b DX A= 7= BB AN 2005 4F 19 201.4 {270 Bl
FZE 2010 4 456.5 /4I0. TE 2000—2010 4F, £+ 11
B =R e E AR R A T B AR AR S — L
TR AR BRI T 16.9 %0, 55 — 7 i L 4 KT
BN 29.6 %038 N F] 42.2% . 2011 A SF 1 BE S T X
B R B KPR X, N R Z234 i, 2010 4R )5 , HiL X
AR B G ] AR T, R S5 R R A AR AL B
b b TR E L A L =l L ACH B AT
LB, 2 2020 LB =T S L EE &ad .
2010—2020 4F, S A O8I T 1.75 J7 A, BRI
N 10 8 R R 52 3] 2000 4E 7K L fH AT Y 4% Fh
TR SR 1 | R A b, SR Bl T % i
i AN T R . A B B A T LI SRR ST AR
BB AR W TR B DX, R 3R 2 T o N B SR X, P B
WA, BN AR RGO R E L SR T KL
TR AR A S T AL PR T AT B 0 Y3 B
Y0 B I T P A K B VR I R, AR/ Y T )F
wA SN i 5 S R O T T N i B R S W B A e g
FEK 2 REE . &R EKRIH B S, S A E
AKX B T R . fe 23 B0 0 38 43
by X3 A AN HE AT I AR AR R AR 2%

4 5B

(1) BFgE8IE Y. FH 1L 5 2000, 2005,2010,2015 Fl
2020 4= RSEI ¥J{H 4 %]} 0.631 2,0.637 5,0.611 6,
0.550 31 0.502 4, A 10 a N RSEI & 7% 1k 4% /v,
J5 10 aNBE IR B, R ART 10 a A SR E AR E,
J5 10 a AR B B TR E, SR F 2R
F=E2I
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Table 5 Socio-economic factor index values of Zhoushan Island from 2000 to 2020

R ISUNI=VIIPN o XA RAVE 208 Bk e/ % B/ Y B/ Y
2000 71.58 86.6 26.7 29.6 43.7
2005 69.11 201.4 14.0 40.0 46.0
2010 69.72 456.5 9.8 42.2 48.0
2015 70.96 801.2 10.8 35.2 54.0
2020 71.47 1010.0 10.1 39.0 50.9

(2) WEFTIATEN N A3 1 8 A 25 55 O A0 R Y X
B R BT 53.73 R 45.18 km?® AR SR Ny 25 B2
e DX T AR A B T 34.24.67.12 F 39.49 km®
S5 AU XL BRAE B0 AT IR 1 43 T Sl b DX 28 0 A
T RS 1 (il 42 A b A U P M A o SRR 43 X AR
RN BB,

(3) 20002020 4%, fF 111 5 A A BG4 48 5 4 Bk
R R A =N [ o 1| D35 B W e 2200 o L <
Koo FREER U R R M X, B S B/ i A
Pl /D Sl B A T L i G RIS E S I AR G
VAR BB B 96 ) B ) 2 72 S B0 1 B 12 M DX () 5 D
PBER 2 B IS A S BT TR,

AR SCHE T A B PR ot AN 1 O ik A b R
GEE & %F 20002020 4F #£F 1l 5 ) A= 25 30 55 5 o
HEAT T TR 43 B o 9 DUAT 357 36 R0 AR B 7K i L+ b R
FHZ T e A R A 25 28 00 DRV R G L DR gk AT o0 B . &5
SRR LB (A= SR EE B A IR R Rl 4
BRIFEE (092840 A I 05 N 2835 Bl s B i AR 25, Sl
10 2% Hl, DX PR A 28 P O o T A 2% L 1 T M 30 % b
DX A N 200 Bl 32 i 1 5 L Xt R A B AATTRE I I 1
FHBYSEBRIE BL R . HJ2 BT R R A e R 2
b ESE S AR S — A B A B0 AR S 5
FRULHRA R T 2T s, R, S5k 54 F
P AT 8 AU T A X B R AR ) 32 B A XU
WK B s . DR IHGORS o T BT o e R R 5 AR R R B
W Z B R WA MEE . 7555 MBS, 75 22
ik — 2 G55 S BRAE B, IS E X B9 XA AR PR BT
wAR AL AT PRAG
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