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Fig.1 a: The sampling location; b:The photos of Sargassum horneri and Ulva prolifera
F1 XHIEFHEER
Tab.1 Sampling records
(hh:mm dd/mm/yyyy) (°C) (°C) (m) (m)
S1 10:47 09/6/2017 21.1 22.0 14.00 77
S2 15:28 12/6/2017 23.4 21.9 0.70 15
S3 20:30 13/6/2017 18.6 19.5 X 68
S4 09:10 14/6/2017 x 20.2 0.85 18
Ul 20:22 09/6/2017 20.8 21.8 x 50
U2 09:53 10/6/2017 20.8 20.5 5.50 29
U3 13:40 15/6/2017 23.4 23.3 1.50 21
U4 05:34 17/6/2017 21.0 22.0 6.00 45
us 14:11 18/6/2017 22.3 22.8 12.50 39
[8]9) 16:29 19/6/2017 24.7 232 10.00 24
1.2 R HICO
1.2.1 HyspIRI  ( ,2013),
s Snm,
USB4000(Ocean Optics Inc.), 345.30— 1.2.2 10
1046.12nm, 0.2nm; , ADC Snap
> 5 520—920nm,
LY Landsat TM 4 2 1
R(2) =7 p(). ) : )
p(4)
:R(A) , L(A) 1.3
. L) . p(A)
, , FAT  VB-FAH( 2)
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, (2
(Hu, 2009; Xing et al, 2016) FAI (1)
, ( 2a) 554nm(
) VB-FAH ); 600nm 640nm,
VB-FAH = (Ry — R) + (R, = Ry) (s = 7))/ = 1o~ 1) :
2) (628nm), c
s R; i s A i , c(Rodriguez et al,
ENVI ROI 2017)
10 (2) ( 2b)
VB-FAH, Ruean v VB-FAHy; (1480—550nm,
10 , :
, Ruean_ 1 VB-FAH, VB- 0,
FAHy Rmean . Rmean i VB-FAHy  VB-FAHy ©)550—600nm,
) ; > (3®625—650nm,
14
’ , ab ;
R RI(Ratio Index, 3), a ¢ ,
(Rodriguez et al, 2017)
RI=R/R, G) , 500—650nm
R R; i J ,
’ (Rss4) (Reoo  Reso)  600—
640nm (Re28) ,
) Hu (2015)
> 632nm 580nm 650nm
; Rodriguez  (2017)
VB-FAH , ,
4 510—528nm  596—601nm 645nm
( 2.2
), VB-FAH
4= Ngistinguish_i ’ 4)
N, total_i s
, 4 5 Ndistinguish_i ;
5 Niotal i ( 2)
;0 » Rinean M Rinean_ n
8%,
15.6%, (  3b) ,
2 VB-FAHy VB-FAHy ,
2.1 10.12%, ( 3d ,
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Fig.2 a: Hyperspectral reflectance curve of the floating macroalgae; b: The first derivative of spectral reflectance
. a :
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Fig.3 a: The multispectral reflectance image from ADC Snap; b: Comparison between Ruean M and Riean 15 €2 The calculation results of
the index (VB-FAH) based on the multispectral reflectance; d: Comparison between VB-FAHy and VB-FAHy

a ROI s c d RE
Reoo  Rezs  Reao, )
, , Re00/Rssa Reao/Rssa
(Casal et al, 2012, ,2014) Rea0/Reag : 1,
2.3 1C 2) Re28/Rss4 )
2.3.1 0.59, 1/3—1/2, s
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Tab.2 Comparison of the ratio index between the Sargassum horneri and Ulva prolifera
RGOO/R554 RGZS/R554 R640/R554 RGZS/RGOO R640 /R600 R640/R628
S1 1.462 1.261 1.406 0.863 0.962 1.115
S2 1.221 0.908 1.008 0.744 0.826 1.111
S3 1.343 1.098 1.211 0.818 0.902 1.102
S4 1.242 0.987 1.084 0.795 0.873 1.099
Ul 0.811 0.741 0.588 0.913 0.725 0.794
U2 0.999 0.566 0.517 0.567 0.517 0.913
U3 0.703 0.635 0.572 0.903 0.813 0.900
u4 0.629 0.526 0.386 0.837 0.614 0.734
us 0.657 0.569 0.416 0.866 0.633 0.731
U6 0.687 0.607 0.450 0.883 0.655 0.742
2.3.2 , 60% T-depth
R VB-FAH( 3) , T-depth
VB-FAH
2013) £3 HERSHEE%)
Tab.3  The accuracy of each sample(%)
(Trough-depth, T-depth) ( 5, T-depth VB-FAH
4 s1 99.82 99.46
( ,2013) S2 84.02 85.55
T-depth= (R, —Ry))+ (R —R)Xx (L, =) /(K =4), (5) S3 50.79 48.67
JR i S4 52.06 53.35
Ul 22.58 29.23
U2 82.02 85.82
1.0 -=-S1 u3 13.87 9.15
-9-S2
-4-S3 U4 79.64 70.27
08T 5% s
iH% us 84.81 83.15
ok~ U4 U6 88.32 87.66
B —A-Ub
= |oUs 62839 63128
X4 93926 97512
0.2+
00— - ST
SES (1) RmeaniM RmeaniH VB'FAHM
VB-FAHy >
4
Fig.4 The average of multispectral reflectance of each sample
, T-depth (2)
0.30, 69.6%+30.0%, 69.6%=+24.3%
( 5a); VB-FAH 0.44, Rssa Reoo Rezs  Reao
68.5%+31.5%, 68.5%+24.7%( 5¢) R , Rea0/Rssa ,
T-depth VB-FAH T-depth

, T-depth VB-FAH( 3)

69.6%+30.0%

69.6%+
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Fig.5 The accuracy of the results obtained by using the threshold value of the T-depth and VB-FAH
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SPECTRAL FEATURES AND ANALYSIS OF TYPICAL FLOATING
MACROALGAE IN THE YELLOW SEA

AN De-Yu"?, XING Qian-Guo"?, WEI Zhen-Ning"? LI Lin'
(1. Key Laboratory of Coastal Environmental Processes and Ecological Remediation, Yantai Institute of Coastal Zone Research, Chinese
Academy of Sciences, Yantai 264003, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract

with hyperspectral-spectroradiometer and multispectral-camera. The results show that the hyperspectral reflectance of Ulva

The spectral features of the floating macroalgae in the Yellow Sea were analyzed using the data measured

prolifera and Sargassum horneri are consistent with those measured by the multispectral camera. The ratio spectrum
indexes of those two macroalgae, especially Rgq0/Rss4, are obviously different. The classification accuracy of Ulva prolifera
and Sargassum horneri using the trough depth (T-depth) threshold method is 69.6%+30.0% and 69.6%+24.3%, respectively,
which is slightly better than the accuracy of Virtual-Baseline Floating macroAlgae Height (VB-FAH). This work shows the
potential of identifying floating green macroalgae and brown macroalgae using optical indexes.

Key words spectral features; hyperspectrum; multispectrum

Ulva prolifera; Sargassum horneri;



