w1
Haiyang Xuebao

$43%  Hom 5
2021 4 9 H

Vol.43 No.9
September 2021

JATEM, AT, TR, 25, e T TRANLRDCIEFHE A LLR AR R 5L
43(9): 137-145, doi:10.12284/hyxb2021136

DAY LD R S0 FL IR DR B[], TR, 2021,

Zhou Zaiming, Chen Benqing, Xu Ran, et al. Identification of the mangrove species using UAV hyperspectral images: A case study of Zhangji-
angkou mangrove national nature reserve[J]. Haiyang Xuebao, 2021, 43(9): 137-145, doi:10.12284/hyxb2021136

BT T LB S B LT bR B BB 5
— LV, 12T B R 11 SR A X

RAER, BARE, RH°, F4°

(1. SR IREBER = W PERI o8 0T 1 7 7 2 538 S 06 55, AR Al BB 1] 361005; 2. AR AR Ak K2 MRz Be, 4 42 RN 350002;
3. KEEEEVL O AR AR E R 9 A R IR D X, # = 363000)

BME: AMABBNART LA TAMKESAANRP MR EAEXRER, AFXURL O OK
AMEFREAFREASL, BARREANG L &, T LEFEI T LER SRR OE L £
B, 8T O11 4 17 MR R AE & 8, L& 5 A Bl A7 0 6 ) 13 R T 2 Sf A A 28 oy 4R AE 5 4K,
RABLECSORFMBEARR T ARRAMAM BN AR, EREN, BT 0 LMK KM
WAHEILE LA TAREBAN S AHERL, ARXK EHUALH KB REGEALE, PREKRER
HEE FEMPRE=ZHFENAR, HFRXETHUNGFEL AN, HEADPENKAE ., BT

BEEETE, BEAFRREEKY EBE N 87.95%, Kappa Z 3 4 83.81%, E ARG W HEE . AR &
RTARBaOMAE AR RERE L, VAR RAFRINARRET E5E
SRR AR UL O AL B oL R R A EER A

hE4SES . P407.8;S718.54 XEIRER: A

1 515

ZT R PR A A BT BT BRI 18] 7 A
A SRR, HAR T 0w | BB AE 5, X DR P i R Al
AW Z RN RAT 0 AN, 2 FE PR AR 2SR
PRA Y ZAEE R B E XA, R E PR 2
B B S AR GE0 0, LD AR 14 0 S AR X
AR NG M IVEE S Ak I /3B SO AR R N A YN )
FEEREEL,

7 38 RS 89 S D7 TR, 1R T O s 18] 2 B R
FIRZ IR, PR 23 B3R 22O 1 R SR AR T A R | 5
B LTAR AR T, 55 0 15 T 20 B bR o ) 0 2K
FL, Wang S0 LTI AR AT AT 5T . A2 A SRR L
ARG R AL 3 07 T R GE R L T L1 R A S

I #5 H #3: 2020-12-08; 1&1T H #A: 2021-05-06,
E LT H: NSFC-1I AR Bk A 3 4 (U1806203 ).

XEHS: 0253-4193(2021)09-0137-09

HA SR 5T B DERE, 1 B B 1 20 b Sk 5 o e A b
TR B Bt 22 S MR B o R0 25 ) 43 0 36 38 SRR {4
1o 23 [V SCARFE 9 3BT, T R T £0R AR RIRE 1) 43 2%
ST ™, Wang S50 1 N H & %5 (8] 43 BE % IKONOS
ZiE M AR T Y 5 Magaleta £1 B bR FH ¥
(5 5T o TEBLZ 5, HH G I BIF 5T % 7 24k, LK
e U5 22 LA vRi 2 8] 43 BE RS2 AR 2001, Xia S502 5@ 3
% 63 TR 1% GF-1 #ll Landsat 8 OLI/TIRS H %% /¢
BE T 18 B LT A MR R 501 4 B —— SMIRT 48 54 38 FH 1% .
B T B R I R, G e SR R A b
Wy )& PERF IR 1Y 3% 26 5E B 5 RAR M) TUA 7 B HE
IE /23 A B HLES &, A5 H ) RS 1 2 it o0 A 5
0T SR IO N T REDY, AR LT R EEIR I 4> 28 BE S
1o T R ARZ W o A B, Kumar %504 [ H] EO-1

YEB B A HTEW(1980—), i, AR T, BIFFS 51, F 2 A F BB E &5 TAE. E-mail: zhouzaiming@tio.org.cn


mailto:zhouzaiming@tio.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

138

MHEEdy 4345

Hyperion £ 76 37 37 0] & HL SVM 7 5 B LRl - 52 B
T B Z Bhitarkanika [E 522\ Fel 20 bR GE A BE A9 FPHE TR
. Jia ZE0 254 EO-1 Hyperion = 6145214 F1 SPOT-5
FEAR, Iop FH AT 1) X 52 09 40 28 07 1 S B T A s KR Bl £ A%
MREY 5T . BB BT RGN TE LB 1T, 22341
WHEAT T A SCWF 5T, Wan 5509 N ] GF-5 #5635 K4
X 75 W KB 1 20 MREEAT T A 2SR5, R T GF-5
T G B TR B N RO . AR A A O RS 7 T, Hat
A6 L A T 28 G B% AVIRIS-NG 1 TS 7 Ot %
Hyperion 5 £ ¥ 1% Landsat 8 OLI )2 Sentinel-2 ££ £1 %
ARAPHE 23 AT 5T B RCR, B % AVIRIS-NG
BHRAEFPRE 2 0 ks BEVERE . AR, T ANLF
B 18 BB AR P & R, E 2T B AR 2 S8 W ) 3 i
JE o XUBILAENT L F 1 ) X R R AR i e a5
i AL R AR 0 288 88 X5 2L REARAR b 3547 4 4 43 SR X [
ST, IR T AR 2B TE A ML 65 76 £0 A AR 5% 15 9%
5 I FH AP BR S . Cao 2509 5@ 33 TC AHL R OB
P45 G B R TR, ) FH B T 12 R0 S 1] B AL A
KR EXTRBCRELRARFIRE AT T 32058 .
T TAME G 1Y e i AL 285 o] DU L= 5
P 05 B, ELJFE 583 R, S DX O 4 1k B8 3R
F BT B, 3z FH 1 DG e A 1 b AT 4 O 15 AR I 2

13 Btk T 2 0 A7 ) PR R RN E S 9 7, LR 2T
HRARAR AR F ARG SR, H AR 5 B BF
FEIARZ W, AT LLTC AL 1 R AG o HE Al ] 5
TR0 L 2T AR R AT IR 20 288, Dy XA R AR 3
PRAP SRR S, W LM BTSSR TS %

2 R IXS5HE

21 WREHR

TEVL I LD AP XA AR = 8 LA
[1(23°53'45"~23°56'00"N, 117°24'07"~117°30'00"E )
(1), BT R 2 360 hm?, 2 DLLT A A 4 . 15 MK
By B KRB R UR Ol X G 0 2 R 4R
PR IX, IR E AL EIE LA RN R e 2 | A KR
LR SRBEVR , o E R F R OR3P X, T8 A (I
PR B S Do VT LD AR I X T I P
TR 2R KU, AR IR B R, AR AR 21.2°C,
AEREKE N 1 714.5 mm,
22 HERIE

AWFFE T 2019 4F 10 H 28 H, i Y\ HE CW-10
e R R R e 3 AN, R s AR E
Cubert S185 11 17 =X 55 ' 1% AR X, £ B3 KU vh

117°20" 117°25' 117°30" 117°35'E
[ il S I I
II Y
24°05" |— 3 | i
N =
o
24°00" |~ - J
&
i % W il
o .
T e
23°55" | . = i =
" i .\.\'. £
4 \x
VR iy
E\— J_,'- s
23°50" — i | 451
0 4 8 16 km 5 . WX

&1

TRV Z0 R ARAF 5T X A

Fig. 1 The location of Zhangjiangkou mangrove in the study area
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Fig.2 Unmanned aerial vehicle hyperspectral image (a) and RGB image (b) in the study area

3 4iR5vhe
3.1 JRIREIESE

F1 MREXABERLEBFERFRER
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Fig. 3 Spectral reflectance curves of typical vegetation species
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Table 2 Three sides spectral parameters of the typical

vegetation species in the study area
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Fig. 4 Spectral reflectance curves of continuum removal
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Table 4 Spectral absorption parameters after continuum removal of typical species in the study area
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Fig. 5 Stepwise discriminant analysis result of the typical

vegetation species in the study area
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Fig. 6 The sketch map of decision tree classification model of the typical vegetation species in the study area
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Fig. 7 Identification and classification results of the typical vegetation species in the study area
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Table S Confusion matrix of classification results of the typical

vegetation species in the study area
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Identification of the mangrove species using UAV hyperspectral images:
A case study of Zhangjiangkou mangrove national nature reserve

Zhou Zaiming ', Chen Benqing', XuRan’, Fang Wei®

(1. Ocean Acoustics and Remote Sensing Laboratory, Third Institute of Oceanography, Ministry of Natural Resources, Xiamen 361005,
China; 2. Forestry College, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 3. Zhangjiangkou Mangrove National
Nature Reserve, Yunxiao 363000, China)

Abstract: The composition and distribution of mangrove species are crucial to the protection and restoration of
mangrove wetland ecosystems. In this study, mangrove species distribution was identified by unmanned aerial
vehicle (UAV) hyperspectral images from Zhangjiangkou mangrove national nature reserve. Spectral characterist-
ics, spectral differential, and spectral continuum removal were analyzed, 17 spectral parameters of 911 group spec-
tral data from different vegetation species were obtained. Furthermore, 13 parameters for decision tree construction
were selected by stepwise discriminant analysis. As a result, an accurate distribution map of mangrove species in
the study area was obtained through C5.0 decision tree classification model. The vegetation species present differ-
ent distribution types from top to bottom in the Zhangjiangkou mangrove national nature reserve. The upper part of
the study area was dominated by the mixed type of Aegiceras corniculatum and Kandelia obovata. The middle area
showed symbiosis status of three different mangrove species Avicennia marina, Aegiceras corniculatum and Kan-
delia obovata. The lower part of the study area was dominated by Avicennia marina, and a small amount of Kan-
delia obovata. Through the confusion matrix, the overall classification accuracy is 87.95% and the Kappa coeffi-
cient is 83.81%, showed a satisfactory precision. Therefore, our mangrove species identification results from UAV
hyperspectral images could be used as a reference for ecological protection of regional mangrove wetland, and also

as a identification method reference for mangrove species.

Key words: mangrove; Zhangjiangkou; unmanned aerial vehicle (UAV); hyperspectral images; species identification
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