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Bl T — Z 90 B v RRE 6 36 B i R A B A R0
i o A5 25 T8 SR AR UL, AR R R 22 U5 3 L
it AT 1AM PRI 223 728 A0 Y BIF5E  Ry R, Gird S50
FI 2000 4 4> Bk 1 Hb 94 £ ( the Global Land Survey,
GLS) BI040 4 A1 FH Wi Fn Ak Wa B o3 2R 485 6 1y O i o
T #51000 5t Landsat 5214, I 457 30 m 4 HER A 2Bk
LT AREESE (the Mangrove Forests of the World, MFW ),
Bunting 45 ! FI] B AH 5 B B L)k Br A Ak FL 72 TR A
(PALSAR) ¥ H 45 BT Vg 7K 1A 5 BB LA A 20 b A
X LR, Ml I BENL AR AR 53 2885 5 s 52 B0 1 A 3K3 [
AR W NS FET TR VA o8 > SAN L R 2/ €71 S
(the Global Mangrove Watch, GMW ).,
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RWFFEIX R, X 2000-2018 AELLRIAR A THE L, EF T
A3 fifi H] GEE ~F- & F I B LR AR R BOT 20 B )
ARELA AR 19862018 AEAEBRAZfh o 52 B 5 A0 fi H]
TM, ETM+/l CBERS-02B ¥ 1% $ 4i5 45 4 PL 3% 45 %
BE, XF AR 1990 4 | 2000 4F K 2008 AF £1 A AR k1T B
B, Jia S50 ffi ] 10 m 43 B2 (1 Sentinel-2 14 £ £1 44
ARAE 4% 5 K (MFD) #E 1 g 57 v [ 2015 4F 208 bR 43 A1
Bude . SR, A b 45 53 PR R GOk SR LD AR
He, W REUHIR A GOt A, W Lu F1 Wang! $2 3]
Hoor At 260 ety FL AR BIR £0 b R ) 2%
BRI TR B3 ) AR A 20 b bR T AR R RE AT AR 22 5
15 8 BERR Y TR RO R A AR v A SN B U
FEAL Y 20 AR BEBE 77, 40 Zhang 25609 B FH 2 43 P %
TR B s WIAE T b E 208 AR5 A Bl (Mangrove China
2018, MC 2018).
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NOAA #5418 { FH J % 48 9% 458 %4 ( Short Wave Vegeta-
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B SWVI 5ol 2 K RIEIR O FMEEAf E MRl ; Razak S50
FI M Landsat 4 B 7 £ 45 38 2o 74 £ i 1 R 45 450 ( Leaf
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R B By 0 45 e bR B SRk A 201 [W] #3852 Landsat B 1]
IR iNE:¥ o N NI e 7 R X o BT BUR RITE VRSN I
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PR, ASWF T F o L 8 20 B R S AR D4R e A
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1% E1% . KeyHole(KH) T2 4 {0 504 | Landsat & 51 &
WhE PR Z6i%5E . Hrh KeyHole #0473 P26, 4R
5 CORONA 1y T! &2 (fu % KH-1. KH-2, KH-3, KH-
4, KH-4A J2 KH-4B T2 ) £ 4l 78 1960-1972 4 [A] 411
B I F 1995 4 fifk % ¥ A, 845 Hexagon [1) KH-
9 TR B AE 1971-1984 4F [H] i ££ I T 2011 4F i %
FERAE AT o 2R R B A B A PR, (R &0t
b B C A, {CHR B DY 2 AR, Al BRORS B A7 3 L R
REF N EO

A S A Landsat 41 T2 MR TR 2655
Pt AT LU BB SR R S B DX 4 i AR A, o
Landsat %405 221~ 2% B 3¢ 5 5 # 45 7 (https://earthex-
plorer.usgs.gov), 458 A% M2 A h E % IFE D2
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Table 1 Remotely sensed data information

iR F0Y JrHEE/m B/t
KH-4A 1964 2.74 1
KH-4B 1967-1969 1.83 35

KH-9 1973 6~9 2

KH-9 1975 0.61~1.22 23

Landsat-3 1979 60 4
Landsat-5 1986—2010 30 52
HJ 2008-2017 30 16
Landsat-8 2013-2019 30 15
7Y-3 2020 2.1 14
GF-1 2020 2.1 7

K IE, SR ] Gram-Schmidt 525 il 75 0 2.1 m p R £
DG R, T OB o B OV DX B G R R
A, LI TAL B R B ZY-3 Fll GF-1 & BGZAGAE N 5 &2
IR AR SR

H1 T KH & 41 TR A 1] 42 5 AR L3R B Bk 3%
T R I 3 [T SR A S g e i I L B R i Je AR
TR BE 8 43 BER BT 7 o i s R R SRR, B
ARz M AE, Bl T 5 5K BGOR 2 i 3G o, DY
T ARBIATEA — o BAS SO KeyHole BHELL 21 m £
ST BN N AR 2 25 R I HEAT BRI 0T 2 T —

W 210 A% IE, BevERT EZ R BOK ZE | S, T8 A
T, 155 1969 4 K 1975 4F- By IR ATE X8 R

Landsat %8 3% ¢ HI 5548 338 3 8 5 € b L KRR
MEAL B, I ifF— 25 11 5 B G 20 AR IR0 48 25 ( Com-
bine Mangrove Recognition Index, CMRI) 2", 1438/ 50N

CMRI = NDVI-NDWI +2, (1)

K, NDVI Ry H— LA 46 %0 NDWI Ry )3 — 1k K ik
g0

— 1, NDVI B & RS AR PR3 B2 iy 3
0T 32 Y 1 i e, K [E] NDVI B Y B0 B 05 358 U Aili
SRR PR R M i 20, 2 B T AR AR K A T Y
TR M X, NDVI AT LAz e 21 A% RO S B2 A8 PA] 8 ) A
1& ] s 51 A\ NDWI 3R AR 7K A4 1) 4 4 % Ak 72, 1153

5t CMRI i 84

3.2.2 KB ICR AR BR AR Ak 3 b

T 17 LR AR BB % Sk [24] KOOSOk [251, 43 904
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4E 1500 A5 HE 12 250 000 I ] R R R R,
JEFIIA 1 X050 A7 (0 2T AR, i it 136 ot 4 7 3T 11 Xk
[a) AT A Tl R AT I G A

PR SELVE 2 S 30U 1 4 ) Vg 4 1E 27, AR SR 1969 4
55 2020 4F j5= 26 Ay [l S0 18 JR A 1R () T AR 1. AV
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Table2 Mangrove forests intetpretation references
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The tidal flats include two states: flooded and unflooded
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Analysis of spatial-temporal distribution evolution and age of existing
mangrove forests in Guangdong-Hong Kong-Macao Greater Bay
Area using remotely sensed data

3

Zhang Xin"?, Chen Jianyu>®, Yang Qingjie**

(1. School of Geography and Ocean Science, Nanjing University, Nanjing 210023, China; 2. Second Institute of Oceanography, Ministry of
Natural Resources, Hangzhou 310012, China; 3. State Key Laboratory of Satellite Ocean Environment Dynamics, Hangzhou 310012,
China)

Abstract: Mangroves forests, as a coastal zone ecosystem dominated by mangrove plants in the tropics and subtrop-
ics, are one of the important coastal wetland types. In this paper, multi-source and multi-phase satellite data were
used to form a data atlas of shoreline, reclamation, aquaculture area, mangrove distribution in the Guangdong-Hong
Kong-Macao Greater Bay Area from 1969 to 2020, and the time series analysis of the evolution of mangroves in the
Greater Bay Area was obtained by using the combine mangrove recognition index (CMRI). The results show that
the existing mangrove forests data set can be obtained by interpreting the multi-source remote sensing data, and the
CMRI time series data can establish the history of the existing mangrove forest change, and then effectively estim-
ate the mangrove forest age. The temporal and spatial distribution of mangroves in the Guangdong-Hong Kong-Ma-
cao Greater Bay Area has undergone obvious changes, with the existing mangroves being about 3 316 hm?, and the
existing forest age in various regions in the Greater Bay Area is quite different, and the overall average forest age is
20 a. In the past 50 years, the shoreline as a whole has moved towards the sea, and the changes in shoreline, reclama-
tion, and breeding areas have significantly affected the area, spatial distribution, and age of mangroves. Artificial

cultivation has been the main reason for the restoration of mangroves in the past 20 years.

Key words: mangrove forests; forest age extraction; shoreline change; reclamation; aquaculture areas; the Guangdong-

Hong Kong-Macao Greater Bay Area
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