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Satellite  Load Band name Spatial
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GF-5 AHSI VINR 400 —900 30
SWIR 900 — 2 500 30
GF2  PAN Band 1 450 - 890 1
PMSI  Band I-blue 450 - 520 4
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Band 4-NIR 770 — 890 4

1.3 A&

e O 1 2 SRR IR B A5 T D' 1 2 5 S W T )
PRI 52 I SR A5 2 b TR 3800 | K AR ST A2 B 2K
A% B 1 il 2 G0 A0 H Al DR R 22 Ta) AH B AR R 25
— e UL o AN [ b 0 Y ' 1 AR AR S [ T 3 ) 22 1] Y
T 22 S TR R RO [R] L ) 0 OG5 . oA T NS AR
TR I T 4 A ) B S R AR O T X AR DG ik
178 R RSB IE S AL BEEAE . BB RS
I ENVI 38 BGE AR AL B bR 2 B b 307 1. 1A
1 HARKEGE EEHEAR LR GEF-2 Rl & £l &%
FEE 1 m ¥R H 5 GF-5 @6k 14 5 k17
23 [ LT L e T GS TF 52 722 4 fill 5 530 vk 4 — 3% R A7 il
A 551 m PR A GF-5 B g BE. T
PR 3 P B AR BE VR 5 B AL K B (Spartina alterni-



REEE ETESNAESIERBENIMREELIEHFESHT

Sflora) BEE W) GG FR1E I 3017 BEVE SR 1E 04T

: Pretreatment :
GF-5bad band ) !
removal :
GF-2 dataregis-) !
tration fusion :

Extraction of community spectral features
orderdifferential |;

:| Data regis- 1 mGE-5

i tration GS [ gata

i| fusion

: computational

: Radio- Atmos- Orthog-

' | GF data || metric pheric raphic

i | reed calib- corr- correct-
ration ection ion

Analysis of en-
velope removal

Spectral extr-
action of man-
grove comm-
unity

Analysis of first-:

Fig.1 Technical roadmap

1.3.1 GSEX T #HamdHix

FIH GS T2 A8 3 fib & 50 2 (LN B AR GS flA
BIE K 30 m X HER I GF-5 Bl 5 1 m 20 PRI
GF-2 Bl A7 @b A ok B 0] 6 kR 30T A% RS 1E 17 il
A 4b B T A 20 0 A AR RO B . GF-S B 2R
G BSE] A 2019 4E 11 H 6 H . GF-2 305 52 % 1%
BFIE Ry 2019 4 9 A 25 H ,BF[E][EIRE K 41 d. 7E0CIY
V) A6 K R RV I AL T A K A HE Y L s PR B OO 3
SEAE 1 F L 0T O 2R BAORE v 45 4 1Y) DTS REAE
LR E . GS G S 2R GS 1E 38 28 e Xt 4
HEAT AR ¥, T B 45 4 B 22 18] 9 4H G 1, 9 BLAR B3 A A
R DS N e o1 s [ DS S Ul - =S sl 0 [ i
FEFE IR G A . GS IE 28 A8 e A 52 i B gk FR
il . B, GS TE 22 48 e i il 5 7 A TR I BUB i 2 1Y
G R B AR P Rl Y . GS A Bk
ARG 2 FroR 25 20T DL AT S I B 1
R L AR s AR = T BRI s sy HER L AR
1M1, GS Fill G 58125 1 il 6 28R AR T o8 P 19 8 D16 135 %1
I REALL %) RIS S > v 5 T8 43 B 25 P AGORN Bl R 46 1) A
0L PG 22 18] B4 AH 6 P B R, il A &5 SR R ol ik 2k
FCAE A/ o I GSIE 52 78 e () @il A SOR A

Hyperspectral
Multi-spectral
image

image (N band)
Simulate
original
panchroma-
tic images

Filtering
function

GS orth- GS1
ogonal

transfor-
mation

Fusion of
hyperspec-
tral images

Histogram
matching

Panchromatic
image after
matching

Simulate low re-
solution panchro-
matic images

Redundant
band cull-

Hyperspectral
image (N+1
band)

2 GS &Rk A R
Fig. 2 Basic flow of GS fusion algorithm

JE R AR I T v O PR R S AT A AR R Y

e

1.3.2 ZAHBE LSRRI
1.3.2.1 L0 AREEVE R 43

i 3 A B O AP DX BEORE I 2 R a2 M A AR B HiE
AT PSR BT XN ZL R AR ol 22 hy Al B B (Ae-
giceras corniculatum ), £ M B ( Rhizophora
stylosa) B (Kandelia obovata) . RK®i ( Bruguiera
gymnorrhiza) . H ‘& % (Avicennia marina) 55,
LIk AP0 R 5 BT S TS AR PR 8 28 K B
PR 1L A RER B RER AT 3 o TREA . AT
FENAR LI ARRE 5 o M 00 £ B2 0 R B 9 X P
YR T T N AR A PO BRR E B R R 2 O B SR AR LA
HERTRE A CROMRE R R HERE & VIR B HE 2R, b ar
T AT R 8 T P S0 R0 9 B W R A A 2 b 21 AR
AP SR R Xk A K — E T AR B AR K =
1.3.2.2 #MAER®ZR

2 18 B LB A (8] 79 56 3% AR AL LA B 21 W) bRORE
AR S P T T T VB S P e i O R R
55 G 1 11 3 A5 T 2 TS T AR OR T 20 m® B9 B
TAE R — REAS R A VR R R 20 RS A, JE
W80 ANREAS s, RAE A0 A AN 3 IR

109°38'00"  109°39'00"

109°40'00" 109°41'00" E

21°36'00" N >z

21°36'00" N

21°35'00"
21°35'00"

21°34'00"

21°34'00"

21°33'00"
21°33'00"

Legend
* Spartina alterniflora
'rhiza Mangrove

o Avicennia marina *

T T T
109°38'00" 109°39'00"  109°40'00"

0.70 0.35 0.00 0.70 km
- —

B3 WFoE XCRFE S A
Fig.3 Distribution of sampling points in the study area
TR AR R 5 52 R A R AR S R A Y
TE A A5 0 3 A AL R AR I S B AR KR RERE R L )

109°41'00" E



I ARE,2023 £,30 %, 5 5 #] Guangxi Sciences,2023,Vol.30 No.5

SR AL GO T B Vs AL DL E B S8 BRI
BLLAEAEAK & R HEvE C A0 LUK S 3 19 1 %
D, REERHEE AR AN 4 Pros , LI REREYS A 92
HURDRSE Hf2 /N BOREIE IR . B SRR vE B SCEHLES H
A BAER, BAK RS C SUOREOEH H 2 RKek 6,

KM RETE D 2R
|

(a) Site sample photos

Community A

Community B

(b) Drone image

Community C

Community A Community B

(c) GF-2 fusion image

 |Community C

Community C

Community C

FEAREA RUC R BRS04 B2 0 o 2
s v LK UMK TR AR A o O A5 B R AR T [ R % 1 Ol
T I 2 A BIF 5 AR A 3R IR AR A A 22 A A R 4R R
1 m GF-5 & 61 #4500 W AR 70 9 6 1 i 2845 5., 15
FUBETE XN 3 b i 10 21 A AR 7 5 0 A K B VR Y
Jei £

Community D [

Community D

Community D

(d) GF-5 fusion image
B4 B IR BE SRR

Fig. 4 Characteristics of sampling points in the study area

1.3.3 “AHBE LG d A T#®

Nt — TR ITLUM MRV Z 18] 1 D% 22 57 L A Bk
G B B O 1 B4 R AT AL 2% R L BR AT — B o T
S AL AR JS B kT LAY R BT 3 il £ A %
W | B S AN R SR AR AL O A — B — A — B e
T L SRR ) TR A At Y i i 2 R AT R A KR
fELAY PR A2 S — B B T AT L 2 B O B
B 1 S L3 0 A ] 26 28 W SO IE A4 X UL L 45
7 FR BT S5 3 1 N TEARRAE -

L LR GESS LB ART .
:R, eh)
RH,
Kb, CR, RRI B MW LE G B3 R, FoR ik
B AbBY RS FRO6IE  RH , R I B Ab iy B4R R Gt
— B iAKW R

dR R nt+1 _R nt
FRD, = S = ol S 2
" dn An 2

CR;




REESE ETES RS D EHFER IR HREEE L IEFED

X, FRD,, RRE n ANPBLFIER n + 1 AP BLE Y
— B e iE . R, SRR n AP BAE R IR LG R
SF AR e X AN B B, An KRBT S PN I
Bt K a] b

3 ZERSHMW

3.1 GSREHMRL

TR £ B 4 BT GF-2 GS Bl 1 m S 14 %k
PE3.4.2 W BGHATAH A . GF-5 30 m 18 1% 4% 60,90,
30 BB T A L GF-2 il GF-5 GS @il 1 m #1453k
£ 60.90.30 B A L. K 5 NEGHTEHEA X
(0 43 = T R, T LUA 40 HE R 48 o 5 & 2 )
(18 5 OB L ) 5 T A 380 34 i AR 31 s e ) 20 A
AR BB AT 5 PR R A B B B L T A A R 4 A
BB, A KU, GS Rl A ER B RCR B
H b Hh ) 1 % O M

(a) GF-2 GS fusion 1 m image

(¢) GF-2and GF-5GS fusion 1 m image
K5 BESEIX S GS a4

Fig. 5 Partial GS fusion images in the study area

LI GF-2 5 GF-5 Hikb B84 o0 3 ik 2 B A% L
LR HOGTE 26, 2 i 6 () (D TR . 5%
BTSRRI BB 5T AT LA A B 5 R B AY 41
TR PR Y T T 28 455 A B 7R 2T B A A S TS AR AE L UE IR %
KR py TSR . GE-5 B ml G 1 5 19 063 il £ 43 531
nE 6(b) (o) Fion, il LA I RlA J5 1) GF-5 £ 1
CLR RS AR 5 0. 05 £ 45

=
¥
[

T

Data value
>
)
[
T

E/\
0.50 0.55 0.60  0.65 0.70 0.75 0.80
Wavelength/nm

(a) Spectral curve of GF-2 GS fusion 1 mimage

Data value

500 1000 1500 2000
Wavelength/nm
(b) Spectral curve of GF-530 mimage

0.4

Data value

0.1F

500 1000 1500 2000
Wavelength/nm

(¢) Spectral curve of GF-2 and GF-5 GS fusion 1 m image
6 ZLMAREE VR D th £
Fig.6 Spectral curves of mangrove community

SRR UL T GS Bl 5 1 GF-5 @tk K&
S PR IEAS B 0 OIS IR LR (R B R D

3.2 IRIMREETESLIEHRE

3.2.1 R#KEWER S
PRI 4 FRE VR 0 OGS R AR T TS (R A5 R an R
TR . BT AT LU AR AR LD R PRRE 7 L B AR K
FORETR 1Y G IS RRE 15 % 00 R W ' 1% AR AIE 1 it 205 1)
RECRH ], 5 2 25 4 08 23t B0 78 BRI 79 O Bt
£ 550 nm A UL OGBS 6 BLAR B T — AN/
F S 506 S TTAE 690 nm (14 210 U BE AL I Jl— A~ 5
WA o 30k P A Pk 2R 0T WE DI R 2L O 1 W Wi i 1) 3R
B, 7E 700 — 760 nm 7] WGP BAL B T 52 B 20 R
AR R0 5 e TR S BE O Y S S B, ik b, TE



I ARE,2023 £,30 %, 5 5 #] Guangxi Sciences,2023,Vol.30 No.5

1300 -2 500 nm X [a] P 3 1 40 i B 19 56 335 5 2 %
GEN8 T R, X DR R S 5 A2 B 2R AR K Y 5
M), 7 3T 21 A1 I B W ISR 18 K RERIZ#E 1 450.1 950
nm AJE BT K B RT3 X DA B R R R R
JCHE MR 0 43 BT UE W] T BRI G E BAT G W b A
BRI 42 B0 Z0RAREE 35 5 B AR K RV O 1 1l 4R
TR IR T REAS B LS S T

0.4F

B Community A
¥ Community B
B Community C
B Community D

e
w

Data value
(=)
(3]

o
=

1500 2000

Wavelength/nm
7 4 FiRETE (929 (2D 3% i 28
Fig. 7 Spectral curve of the mean value of 4 communities

L E— 2 A M 4 FPREVR OGS 25 5 AT A BEVR
A S5HETE D 6% B R A AT 06 X g S A AL
F Y] 4 X AE 800 — 1 400 nm FY T £L AN B AL
FE M DX [ 21 96 1S B 7% B 38 38 /N T R BBV . BEVR B
FEPE K 720 — 1 450 nm &b #9568 2 5 R 5 T HA 20
WEAREEYS . HoR 7E 1 000 — 1 100 nm X i) Py iz 5 %3k
KA . BEE C 63 i £k 55 20 B BRORE 7% A8 L
1% 2% SR W] L 7E 700 — 1 000 nm X [f] P H %18 R
S RAR T 2O AREE VR, A B W n] 4y X E) . b .4
FlRE V& AE L S0 BY DAPTE 25 5 I T E TR TR
M TERRAE . UL, T DA 22 57 1 3 A0 I B VR AR
[Fi) 21 4% BRCRE 94 10 0 3 43 2 X)L 43 93] 2 680 — 900,
980 -1 320.1 530 — 1 750 nm.,
3.2.2 O%ZKEROMN

A 4% 2 1 4T A5OSR R T 1 T S (L A
A28 2 L BRI S O3 1B (L ) W] LU 4 Fh R
RO TSl oA I 25 R, 7 O X
500 — 550 nm 5 600 — 700 nm X [A] N 4 S5 BE 7543 5
MELNEE 54, 761 170 — 1 400 nm [X [H] 4 4
FiREVE (06T 22 S ko B 2, O W B T 4 bk L
SRR I B RIS > A B v > an g AR S >
HACKEERET .
3.2.3 —Ur#aitEo

JE i il 2 A8 4 J5 A5 B A 143 3 il £ T LA
S WA 0 565 il 2 — B A () 9 A9 A8 fL 3R, 2 ) W
YR EERYG., MR 9 LA .4 MR —

500 1000

9 Bl 70 e 2 I O R SR B Y L O IR AR R
FNTE I XIS S R R 0 RO 3 O T AR B
WOk E . 2 —Br s iH RIS 9 4 R REVE 7E 1 330
nm YRR B S A0 i I8 B B R 7E 1470 nm
R S IR R ol T 3 A

1.0

Continuum removed
o
[o)}
T

B Community A
F = Community B 1
02F ® Community C -
L L] Comm:mny D

500 1000 1500 2000
Wavelength/nm

P8 4 Tl v Y f 2 2 2 BB 1 ith 2%

Fig. 8 Envelope removal spectral curve of 4 communities

- Community A
I = Community B
= Community C

0_05-— = Community D N

0.00

Data value

-0.05

500 1000 1500 2000
Wavelength/nm

B9 4 BT 19— B o g it 2k
Fig. 9 First-order differential spectral curve of 4 com-

munities
4 Hig

CLAR AR 7% 1Y 43 A 45 4 W] AR S 1l D7 R e 3R A
STREARAR A B FP AB2 LL S et i i PRt
PRUT 1A AR I B 98 o0 AR 2540 T o b B, AR 5% 38 3
PRI 3 £ A ARRE 5 5 A8 K R RE VR B 6T R A O
MG 22 5 b AR D ZEARBRRE I 09 7T kL F AN IR
mr.

D3 Fhar B AR BE 75 5 B A8 K 5B VR 2 8] 10 O
FROE 25 R WoR 76 I 4R O 3% #th 2k 680 — 900,980 —
1.320.1 530 —1 750 nm X [A] N 4 FhiEVE (060 22 55
P K FEAL S LR 2 BR A0 1 170 — 1 400 nm X 8] P 4
FhREYE O 22 R A W 3 E — I o R
1330 —1 470 nm ¥l P35 B i A28 fh i K.
FETLLAM I B A W] 20 MRV 5 AR K R 22 57



REESE ETES RS D EHFER IR HREEE L IEFED

(63N LS IRAR] N 3= dv8 5 R e N EEAR Y (Vi - S e
T B 1 P 34 i Bl i

QOGS & BIERE T GF-5 =i 5 1 2 6]
G R MG SRR AR B B0 OB R AT
HEMAE A EW GF-5 /= TR 5 GF-2 DA
L A A B B S A HER

O GF-5 1 G 4 76 5 30 21 W bR 25l Bt 140 05 40
Gy T E KA R 7.

25 bR AN [ 20 B PR Vi 22 (] A AR G 3 T 4y
Pk AT Ry 21 A BRORE TR 0 B B AR AR I . (AR FE S
& - G TR Al A 3R AT AR — 2B el i, Rk
BOHT Rl 7 1 R AT 5 5 21 A RO Bl £E 7E TR A2 R
G NI 2R LT R MR A DX HEA T B — B i 11 016 % 4 BBUA
TE—ERIMERE . T — 25 0F 50 K ML 21 AR VK 1Y
JCTE 25 Sk R S5 A LY R AR A B S S R R
2 LT R ARTE 5 S0 43 1) S B 1

S Lk

(1] A, 2R3, B 3. 20 MR AR 25 Dl e K AN (E A 5Y
SCHRZA AT LT ] S B2 5 4 B, 2021.17(1) : 47-50.

(2] RJEHE LR, BEARAL ., S5, o B 200 bk 0 BF 57 3 e
SHREEL) ] R S5 L2022, 18(1) :69-72.

(3] ARWS.EALkES. )P ZLMARLT ] ) U4 . 1983,3(2)
95-102.

(4] BIEL. BROK AR 0 TR B MO X204 B i 8] ) 371
ML) ). 3 A 42022, 26 (6) :1096-1111.

(6] ZERAM. % FM. % TE, 5. ST Sentinel JB IR 1
LLREARAE BRI ST LU P9 28 R S B [T ). dh 3 5 b
HAE B RF%2,2020,36(4) :41-47.

(6] JEMemd . X P, A 3m W, . 3 F WorldView-2 i F1 32
o ) B AL LLRARAE P 2 2B B8 [T ], Pl 72 4 (A
SRBL D . 2015,54(4) :102-111.

(7] MBI, 2R, 55, B T ABLAT WL AR M 4L
AR )2 B 9 SR LT ). R AR 5 6 88 2% 4, 2020, 40 (5)
486-496.

(8] TiRuMl, Eggom, #E .55, 5T Hyperion &G R4 11
L PR (] 52 2 45 48 09 D6 1% R AE A BT LT ). ik 5
J6 i 43 BT, 2015,35(7) :1980-1985.

[9] SUN W W,LIU K,REN G B,et al. A simple and effec-
tive spectral - spatial method for mapping large - scale
coastal wetlands using China ZY1-02D satellite hyper-
spectral images [ J]. International Journal of Applied
Earth Observation and Geoinformation, 2021, 104:
102572.

(100 FHE Aok F I, T Z0REbR & 6% 43 7 AR B 52

(. BN 2 B 2 41, 2006 (6) : 53-56.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

TG TEOME L AR L AL SR T R O B A KSR
R MR MR PR 2R AR BT ] 38 e e, 2007,
11(4) .531-537.

ASHOKKUMAR L.SHANMUGAM S. Hyperspec-
tral band selection and classification of Hyperion image
of Bhitarkanika mangrove ecosystem, eastern India
[C]//Proceedings of SPIE-The International Society
for Optical Engineering. [ S. 1. ]:SPIE,2014:393.
AR, BT a5 N ERE —5 TR &Lk 4L
0 21 B K SR AR Tk L) ). R AR TR, 2021,
30(6) :182-187.

VIDHYA R, VIJAYASEKARAN D,FAROOK M A,
et al. Improved classification of mangroves health sta-
tus using hyperspectral remote sensing data [CJ//
Technical Commission I Symposium. Hyderabad, In-
dia:ISPRS,2014.667-670.

TR, ok e, R ar AR R O 9 0 R W O R
[J]. 3@ J&24 4% . 2016,20(5) :689-707.

fAf 2 YLUE YL L NPE K 2 1 X 25 R/ &5 RO 3%
WAk K 53 73 M [T ], D63 27 15 5638 4 #7, 2011, 31(5)
1361-1365.

Ihiffeme. BT 43 % T TR BOHE 1Y B 28 WG T vk L
LD K KR TR %, 2018,

TRALAR BRI L P 8L AL S 4 TS G S AU LG
J7 ¥ UL . IR AA . 2022, 26(4) :632-645.
TR I A B B A N AT A I R Ay L
5 Sentinel-2 BEE A G ALE 1] hEEREIE %
#2.,2021,26(8) :1896-1909.

Z 8. GF-5 18 6 1 B8 100 Ah B R ot ) R A i B 3% 4
HrIDI. b a0 w5 R 2 (b 50, 2020.

INARTR LB B w55, CE A ST TR M
TS BT ] K R o] 45 38 2k . 2018.,39(3) 1 1-13.
PRELET 4R T 0T 55 S e 09 TR RS HARN
LR L] ]. 38R, 2021,25(9) :1917-1931.

W wor S TR AR L] R ER .,
2015(1) :3-9.

BT XNR =, L4 5. WA R 1R SO R 6
TPk B L) ], [ P R IEE 2 41, 2004, 9 (11) - 1376+
1385.

ik NE A AW, L 45 G Gram-Schmidt 28 4 (19 5
ST R8O B4 M G Bk LT T 4 2 4R, 2015,
44(9) :1042-1047.

i R N B N R ITEAR NP E =R 7 e IR AR
I RR2E.2018,25(4) : 352-362.

EVE R R, R T R AR RES R R
2 R b b S AOGE A I AT T L], T 5 X Ak
9% ,2019,37(5) :193-199,217.



I ARE,2023 £,30 %, 5 5 #] Guangxi Sciences,2023,Vol.30 No.5

(28] A, B E XM AR, 45, JE T2 4 0] R e i [31]  EEME. e il i e AR AR A U3 b A B LD . Bt

FRAE P BB A A [0 ). £ 8242 . 2005, 42(1) . 171- I WL AR AR %, 2011

175. [32] S5, 2R AE 4 50 0% 4o A R0 2000 A 0 1) e R AR 03 2%
(297 T OHEE. FabME, B 22 3. kT 60 45 48 ik A A [l 4o b o WF5E[D1. BT BT R2,2007.

F R R R A3 T[T, W VT AR B 2 3. 2010, 27 (6) [33] &t ZEREMRAR 35 i o 3% 38 R 1 5 Tk 5 . AT

809-814. RAEWAIX R HILD]. F 5. b KRR,
(300 BRZLE. BT, ¥ 0. 3 5ok 1 4008 19 &6 FH 8 2021.

AR B R0 A L) ], AR K T,2018,49(20) :19-23.

Spectral Characteristics Analysis of Mangrove Community Based
on Gaofen-5 Satellite Data

LONG Jiajias ZHONG Shiquan,CHU Aiping,LU Tao, YUAN Yujie
(School of Geography and Planning, Nanning Normal University, Nanning, Guangxi, 530001, China)

Abstract:In order to solve the problem of low spatial resolution of GF-5 hyperspectral data, Gram-Schmidt
(GS) orthogonal transformation fusion algorithm was used to carry out spectral-spatial fusion between GF-5
hyperspectral data and GF-2 data. The average reflectance of different mangrove communities and Spartina
alterniflora communities was extracted by using GF-5 hyperspectral data with 1 m resolution combined with
field sample data. The composite spectral characteristics of different mangrove communities and S. alterni-
flora communities were analyzed by envelope removal and first-order differential calculation. The separability
of mangrove communities was discussed from the spectral characteristics. The results showed that the spec-
tral differences between the four communities were the greatest in the original spectral curves of 680 — 900,
980 -1 320 and 1 530 —1 750 nm. After envelope removal and first-order differential calculation,the spectral
reflectance of the four communities was significantly different in the wavelength range of 1170 -1 400 nm
and 1 330 — 1 470 nm, respectively. In summary, the spectral reflectance of different mangrove communities
and S. alterni flora is the most different in the near-infrared band range,which can be used as the dominant
band to identify different mangrove communities and S. alterni flora.

Key words: mangrove;spectral analysis;hyperspectral remote sensing; GF-5; GF-2
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