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WP T Landsat 515K H I )% R AN 73 205
5, $RICT 1973—2013 4 P R 2L R AR TR AN 2345 5
AP T —FP IS Sentinel-1 il Sentinel -2 52
B LLRIARA B ALK B i S 7y s, IR T
2016—2018 4FJE{L H LR ARFI B ALK B Fl 5 5K
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T 1) X RPN 43255071, X Pa ALk
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FEME 2R X SRR 025 . AR Y
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R, BB SCRELE G X HUAS [ (9 1R G R T
ZUAPMRIE P b 38 T, DA R G e P B
A RAET LI MTE R IS B . AR SCUATRIEIL
W), S BIT Landsat-8. Sentinel -2 11 43
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1.1 Landsat-8 #{#EIREN K F4b 2

Landsat-8 H 3 E Mz i KX fm  (National Aerona-
utics and Space Administration, NASA) 555 E b
V25 (United States Geological Survey, USGS) &
YEFF K, T 2013 4F 2 A 11 HAENFIAR 8 0 70 5 2%
S REFM R I . Landsat-8 13547 1 fili b B ARAY
(Operational Land Imager, OLD Fl# 21 MG &2
(Thermal Infrared Sensor, TIRS) .

Landsat-8 5215 1] LI USGS Wk -6 2% T 2% .
ARSCF AR N 1 52019 4F 9 F 27 H3REUY
L2SP j7 iy, IR AL 7 i s A5 A OLL Y 8 %
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FH 15w, HFCETHIERIE. JURIE ., f&i

KOEFI R AL IEE TR IR, A SCEREER 1~7 4560
W BT B 8 Uh B Mk By, 45 9 U
BeNB B o FE ENVI 5.3 3R vt 138 i ik
B T Be ot s, AR RIS X85 BE 3 30 m.
1055 7 ETE B Landsat—8 5244 SR 5
1.2 ASTER GDEM #{#E3REX

ASTER GDEM ( Advanced Spaceborne Thermal
Emission and Reflection Radiometer Global Digital El-
evation Model) %4 FH NASA A1 H R &35 =&
(Ministry of Economy Trade and Industry, METD Bk
B W I B 98 T 1) 2 ARk, 3l T 2009 4R 6
28 H. 20114F 1 HFI20194E8 H 5 HAM T V1L V2
V3 A . ASTER GDEM $4f [l B 7T LI USGS
Pk B, ARSI ASTER GDEM £l V3
WA, AKSE 43 #3808 30 m, FEEHEEN 1 m,
ASTER GDEM (4 KHUs , W] ELHEAE ENVI 5.3 3K
P 5 Landsat-8 s8I T Be BT
1.3 Sentinel-2 ##E3k B 7l 4b 12

Sentinel-2 T A ZRKUNEF )€ (Copernicus) 11
KL MR DR Z—, Sentinel-2 TR L
AL RS, N KBTI . ARk
AV R 7 o M A5 4B, Sentinel -2 SR AL AT
LA USGS Rl FA ot T, ASCFEMEER N1
5 2019 4R 9 A 7 HARMUAY L1C ™75, izt 4y
F3 AT BB, R BN 10 m (Band2
Band3. Band4 #1 Band8) . 20 m (Band5. Band6.
Band7. Band8A. Bandll FlI Band12) HI 60 m
(Bandl. Band9 Al Band10) , JfB Zid LA IE A
JUIRTAS IE S5 FRUAL B

FIFHERINAL R S & 1 SNAP FRA4%F 1 iRl
HEATHR SRS TE IR AL TE . 7E SNAP B/ R
Sen2cor {1 TAN L, 15 B 28 1 AR AL IE TR S
MOEJE 1 L2A B, 8605 12 il Bl
(Band10 NE = B2, KA o #5250 BOR
HOEAR AR 10 m 7P PRAERAESS , 72 ENVI A Eh
PEATPBCE I, AR MR 10 m 55 12 G35
BX 17 Sentinel-2 S 41 REH

TE ENVI 5.3 Bfbrp, X BB T il Bes £k
(Band Index, BD 115, G4F 10— A% 9l 5 £
(Normalized Difference Vegetation Index, NDVD . -
—AbIKARFEEL ( Normalized Difference Water Index,
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PN, S5 HET 2 YRR IR A TR B LD AR Bl B I 3

NDWD)  FIZLFSFRFEEL( Mangrove Vegetation Index,
MVD , HTREE 2k,

NDVI = (NIR - RED)/(NIR + RED) Q)

NDWI = (GREEN - NIR)/ (GREEN + NIR) (2)

MVI=(NIR - GREEN)/(SWIR1 - GREEN ) (3)

K, NIR FoRIRLL AN B RED FR41 443
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flH s LI ARFERIE T Sentinel -2 A& THH, WJ
DA TRGH ELERR MR A T 20 AR R
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1E ENVI 5.3 #{E oty 6 5 268 4Rk T
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2 FETZURBHLIA M FHRE

FEHL AR M (Random Forest, RF) Bk Leo
Breiman #211}, J&—MH1 Z PR CART SRR 4 1 HY
B g S B, B LRI B BRI T
WERE T, rZRPERERE, EEM TRk
AR, JFAEAE R 2 TR ] e iz e, AR
G —R Iy 207X AL B ) 22 U508 B E A T
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22 EF Landsat-8 F&F ASTER GDEM $#EHL
RS EREX

£ ENVI 5.3 Bt FBEHLAR AR GBS 32071
XFFAL B Landsat-8 5218 (43 HE%H 30 m, 741
BB HATME A, a3, HIBEAL
FEM A ZEBF, Number of Trees Z$01X B N 100;
Number of Features 2 #(i% £ Square Root; Impurity
Function Z#i% £& Gini Coefficient; Min Node Sam-
ples SR E N 1; Min Impurity ZHOUXE N0,

$f Landsat-8 #4525 ASTER GDEM $¥ #£1 7 i8¢
B, MERRSARESE Or R 30m, 8
WO SR Bk Ir S5 RSB E M HZ A it
B e, m2Rai I 4.
2.3 ETF Sentinel-2 LARHI LR #ASE EIHREX

£ ENVI 5.3 B il B LARAR ML B 026 T A,

WX Ar, NSRRGSR Lo, BT IX B
Wl 53 AT AR (Mangroves) | Fili 4= FH B (Trees) .
KR (Waten) , DLRERHBFIEIR  (Buildings)  PUFf
AU LIRARLASN, AR RATE Il i A e 1 051 38 i 2
L SR N i 5 A B TN /i RS Bt @ s | R
K2 MR, B, GEES. BFERAN TS
B S A — 2

K HIH ML S I M A A A S R T B,
FERG T 6 SRVG AR I (Or BN 2 m, 4 DEED
TEICH] T B 3 SRR B 56 TE Y RE AR B . AEAR
TEBCR HIHETE , VIR TR UEAEAS e 2 2 - 1
(Bl 2 .
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55 PN, 55 T SRR AR TR 5 LT MG PRI U 52 5
113°36'0" 113°37°0" 113°38'0" 113°39'0'F 24 ETFEH 6 SHEHLMMTEERE
TE ENVI 5.3 B i HIBEHLARAR I 32K TR
z XA BRI 5 53 6 55245 (3 P50 8 m, 4 Pk
R B HHATIMENE, SHRBSE 221, /KL
(o]
LA T,
§ 113°36'0"  113°37'0"  113°38'0" 113°39'0'E
S £
& ZIREAE S
o Wl 5
RIS N
PIXEN
El4 Landsat-8 %81 ASTER GDEM HE M EHERER Z
&
113°36'0"  113°37'0"  113°38'0" 113°39'0'F -
&
- & TR
g N Wi A
S PR AT
& IR
N
. E7 S5 6SHGUEBHELER
&
IS NN " N ¥ -
o T 6 SRARI PR HOGIE BB, XLk
° TEEBASH T LI AR AR 1 5 BRI, e ZE 4R R
& AT = B BDT ARG FRERES, AROME B 3 R
ﬁfﬁmﬁ% R (Gray Level Co-occurrence Matrix, GLCM)

B 5 Sentinel-2 G MBI HHEER

#+ Sentinel-2 55145 NDVI. NDWI Fl MV iz B
TR TR B I, RIS (R R
10m, 154958 , R 2.2 WA kM5
BCEMNZBAR AT IR 02, r2REE R ILA 6.
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6 Sentinel-2 R+ RIFHEE LR

RARI, L R 1 2% B g R A R I R
o, el AE R R R —E T 10 Y
PRI BE Z TR AR DG, R IR SEARAE T 1)« [H]
B AR g B LR AR . #E ENVIES.3 3K
i, Fmar 6 SRR ORBOR R R LR
BRI 8 m s HERIE, R “ RS ik
(Co-occurrence Measures) ™ T H 350K A i
SHOLE T . [FBfA)3E Mean. Variance. Homo-
geneity, Contrast, Dissimilarity. Entropy. Second
Moment FlI Correlation 8 TZ4; Co-occurence Shift
ZHLX R Y #J58N 1; Grayscale Quantization Lev-
els 2801 B M 64; Proce-ssing Window (AbFEE 1)
W R 15x15 (ZXTL, fHHI% B A5 B 20 JEHs
JE i), VARSI S 8 M.

W0 6 SRR S SRR AT B GO, 18
PR EEIE PPN 8 m, 12 DMBD L R
F 2.2 355328 75 B NS B 0 i o 2R AT
3, IPREURILIA 8,



6 EARE S A NI S 14 415
113°36'0" 113°37'0" 113°38'0" 113°39'0'E
3 LIRS PR EES SR Le o
Ne) g VE O N T
g A5 R FH IR W 0 B %o} o 2R s AT VR
(o'}
) TR RN R PR L35 BARS E . Kappa 2%,
5 PN RO BE S, R AR BE 3 B TE A 4
2 WA BREARZ R LU ; Kappa R & 53
5 KL SRR —BOPE 5 7 NI s B
§ %W@ IER A R IREAR B S AR BB el s F
L I/ B ﬁ‘ { — ~ Ay M4 e N Ay Y N
%y%ﬁ K BE R Bl 1E A 43 2 AR AR B 1R PR AR AR BB
9 L, s 22 U SRR 4 R FH Bl AL AR M 2 4
B8 576 SHE+YIBEEEMENRER R 1,
F1 ZFRERZGANMIZINER
i A K SAKS BE 1% Kappa Z4X ZURARA =R RE 1% TR BRH PR 1%
Landsat-8 91.81 0.889 9 74.34 97.67
Landsat-8+ASTER GDEM 95.32 0.937 4 94.92 94.12
Sentinel-2 94.50 0.926 2 89.06 90.90
Sentinel-2+{ BeFE £ 95.80 0.943 7 93.81 91.57
a6 86.60 0.820 4 74.58 60.61
6 S+8US 89.56 0.860 0 83.42 73.98

3.1 Landsat-8 £1§F0 ASTER GDEM %48 41 B #h42
&R

Hi Landsat-8 SAZ B 432K 45 5L (£ 2) Al
S AN 7 NS e S 3 A = N =i o N
Landsat-8 S8 Bl A= AR A 20 5 53 UL LRI AR, Z04%
MA = E RS BEAR 74.34% . A ASTER GDEM %X
WJa, LORMRE A - RE BE ST T 20.58% , SR
FEWHT T 3.51% (3, FEFHZLRRA
RIS = (A S 1] 5 A B T A S N i
W E, A ASTER GDEM $#i8 5 it % 45 i b [X.
PaRAR Y NI A

3.2 Sentinel-2 R MSEEIRINGE R AT

i T Sentinel-2 S840 A H 2 11 I B, 1E
DX 21 MR Bt A= AT L EE Landsat-8 52458 0 A 1
P (K4, LIRPRARG A A SRS B TE 90%
Fedi. i iT5E Sentinel -2 $1% NDVI. NDWI #il
MVI 550 BUEE, FFINA Sentinel -2 SRS 4325,
CLRARILE P B ARG LS TE T 4.75% ,  SAORS B4 Tt
T 13% GRS .
33 B0 SHELAMMRIERS

FH T Landsat-8 #ll Sentinel-2 5214, =4 6 5
SARINAT DRGSR B = i 25 8] e, 20

% 2 Landsat-8 &0 KIBE

255 TR % LRI % ki A= AE 4 1% RIS 57 % HE A % FHF R BE %
KR 96.81 442 0 435 96.81 89.22
FARp N 1.06 74.34 0.76 0 74.34 97.67
ifi 2 1.06 21.24 99.24 0 99.24 83.87
2 S RSEE 1.06 0 0 95.65 95.65 99.25

%3 Landsat-8 /& +ASTER GDEM ##E 4> 25

2551 KA /% LIMI% iM% PRI 5 57 % A RS B % FHFORS 1%
KR 93.88 5.08 0 2.40 93.88 91.09
EARp N 1.02 94.92 4.65 0 94.92 94.12
i A= A 2.04 95.35 0.80 95.35 97.62
RS AR 3.06 0 96.80 96.80 97.58




55 INEME, 55, FT 2R RS B TR 2T R R U o 7
*& 4 Sentinel-2 H#EHLIEE
251 7K1 % LRI % ki A= AE /% b HE 5% HE B R % FHFORGBE 1%
NS 100 0 0 100 100
EARSPIN 0 89.06 0 89.06 90.90
i A= A 0 10.94 0 90.79 89.81
P 5 AR 0 0 100 100 99.14
& 5 Sentinel-2 1R+ RERISH O ERBE
ESH IKA1% ZIRRI% ki M9 % M5B % M R 1% PR 1%
KR 100 0 0 100 100
FARGP /N 0 93.81 0 93.81 91.57
ifi A 0 6.19 0 90.92 93.98
Z S RSEE ) 0 0 100 100 98.99
RIS Bl A A A B S T U™ (R 6) , ZIRIAK S, IMASHEBE, ZIRARA =B R R

PR RN 74.58% , H P REEAL 60.61% ., % )&
@m0y 6 Sl B W R i 23 (] BER AT 2
W SCHEE R, T LR Bl A A A SRR

FT 8.84%, M KGEERTE T 13.37%, SARKGEEHR
T 12.03% (FE7) .

R6 BH6SHENEBE
251 IKAEI% LRI % i A= AT 1% LS 3R/ % He B R 1% FHFORGEE 1%
KPR 98.91 2.16 7.49 98.91 88.23
EARp N 0 74.58 1 74.58 60.61
i A= A B 0 22.28 0 56.66 73.76
S ASEE 1.09 0.98 91.51 91.51 97.65
KT B 6 SR B+ IBEENKEBE
251 TR % LTI % Fili A= AE 1% P55 57 % HE B % FHFORGBE 1%
PN 100 3.93 0.70 100 93.99
AR PN 0 83.42 0 83.42 73.98
ifi 2 0 12.56 0 73.45 86.60
RS AR 0 0.1 99.30 99.30 99.90
0 PRI HR BORS B2 eIk, AR A SCEEAE 8 ARG i 2 7
4 45 ® B LR, Sentinel-2 BAGHIA B MG

RS TR e 2 P B AR KR A DEM %
Y P BOR UM SRR 5 20 AR R BORS
BE, 3BT AS [ e S A4 B Al I 3o TR AT TR 4
ORS BE 0520 o AR Al SE IR 2 R Kt — 2B r Bl A
Landsat-8 5215t T HAHX BAR Y 25 (8] 3 PE e fi £
AOCTE BB, T LIRS IR IBOR B, A
ASTER GDEM %4 5 K5 B2 #8271 BH & ;. Sentinel -2 52
BHA T Z G BRI h i 2s [|  Hese . AT
IR MGE RS ANS B s w6 SR T
JCHE U BUBUD 28 18] BEAAR X R e, T 20k

BOFIE P SR 0r BER . BRI 0k H DR E D)
JA AR, LTS R 4R U A 3 1 e B R
ASTER GDEM Zi4ls i 45 4 b IX. 3 £1 45 BACRH fii 25 A
B, R LR A B

Wil 2 2 SRR AR 1) e K LG A R U 4
Tt DAMB 2R R BUBILAR 27 20 B fe i wf v
JEAS T 2 ARG 2 R B AL YRR AL BREESR |
AR, URBE S 2] 432 IR IR B R 5 BRI
I PSR )z HRS FE , JR 22 R o fd
Sentinel-2 524 Fll ASTER GDEM %4#f%, E:TIRE ¥
2 A T LU R R R
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Extraction of Mangrove Range in Qi’ao Island Based on Multi-source

Remote Sensing Data

SUN Yuchao'?, DONG Di'?, WEN Yubo*?, Al Bin*

(1. South China Sea Institute of Planning and Environmental Research, State Oceanic Administration, Guangzhou 510300, China; 2. Key
Laboratory of Marine Environmental Survey Technology and Application, Ministry of Natural Resources, Guangzhou 510300, China;
3. South China Sea Information Center, State Oceanic Administration, Guangzhou 510300, China; 4. School of Marine Sciences,

Sun Yat-sen University, Zhuhai 519082, China)

Abstract: In this study, Landsat-8, Sentinel-2, GF-6 and ASTER GDEM multi-source remote sensing data were used to extract the
distribution range of mangroves in Zhuhai Qi’ao Island by using the random forest supervised classification method, and the accuracy and
applicability of extracting mangroves from different image data were compared. The results show that the overall accuracy of extracting
mangrove range from Sentinel-2 image is the highest when using three types of remote sensing images respectively; After DEM data, band
index and texture information are added to the three types of remote sensing images, the accuracy of mangrove range extraction can be
further improved; After adding DEM data, the accuracy is improved most obviously. After adding texture information to GF-6 image, the
accuracy is also greatly improved. Through comparison, Sentinel-2 image has more spectral bands and moderate spatial resolution, which is
the most suitable data source for extracting mangrove range, while ASTER GDEM data is a good auxiliary data for distinguishing mangrove
and terrestrial vegetation. Through the comparative analysis of multi -source remote sensing images and auxiliary data extraction of
mangroves, it provides a reference for the selection of mangrove remote sensing extraction data sources and the improvement of mangrove
extraction accuracy.
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