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Hyperspectral recognition of seagrass in optically shallow water

YANG Chao-yu*?, YANG Ding-tian*, ZHAO Jun'?

(1. LED, South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China; 2. Graduate Univ. of
Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The authors use the spectrum of Thalassia to analyze the optical properties of seagrass substrates. The results show
that in the range of 450—-780nm, the derivative spectral reflectance of seaweed can reflect the variability of leaf area index with
high accuracy. Red edge calculated by the first order derivative spectrometry is a good indicator for chlorophyll concentration.
In the derivative spectra, there are two obvious peaks at 625nm and 675nm, and the difference between the two peak values is
large for seagrass. Other dominated peaks appear at 550nm, 700nm, and 750—780nm. Combining with the relationship between
seagrass coverage rate and the spectral properties, the properties of peak distribution can be utilized to classify plenty of re-
mote sensing data sets in order to monitor large scale spatio-temporal dynamic patterns.

Key words: seagrass; hyperspectrum; optically shallow water, the first derivative spectrum; coverage rate

27 Han

[9]

, , 762nm
[1] (Leaf Area Index,
WS A S 2009-05-06; 1£iT A#A  2009-09-22
HLWE (40876092); (2006AA09Z155); (2008B030303026);
(8351030101000002); (LYQY200701)

EEEBN (1985—), , , Email: ycy@scsio.ac.cn



75

LAl (Normalized Difference Vegetation 1 m?
Index, NDVI) , ) 2008 4
1
( 16
1.1 10 13 ),
1 ,
109.28° 109.285° 109.29° E
')
A
A
18.13°F a
18018/109°20" 109°30' E .
N MR A )
18°17' - s
o160 L A A
1o ER A a byt
18°15' - P a a
18°14" + % ; 18.128°F A i .
18°13" | Hrbn gy WAL ¢ PR
18°12' Lo
1
Fig. 1 Study area
1.2
Avaspec-2048FT-3-DT, Si,
350—1000nm; S
(FOV)10 SszZ(ixSixXi)
, P ( m?
; 1.4
USB4000-UV-VIS, 200— QuickBird TM  SPOT
850nm, 1.5nm FWHM ,
, Lambda ,
QuickBird 4
( : 450—520nm; : 520—600nm;
, 10—15 1 630—690nm; : 760—800nm)
(400
1.3 LAl —800nm),
100 , ,
I I [10] ’
(25cm > 40cm) ,
PHOTOSHOP

(1000cm?),



76 Vol. 29, No. 2 / Mar., 2010
[12]
2.2
2
2.1 )
( 2 4 , 625nm
, ( a38) 675nm ,
600—800nm ; , ;
625nm 725nm , ,
0.035 '
580nm ( 4
0.030 |
0.025 0.0004
" 0.020 +
0002
& 0015 0.000
= &
0.010 |
% 0.0000
0.005 |
= |
-0.0002
0.000 | = "1
|
—0.005 . : - —0.0004 ) v l._ [
400 500 600 700 800 —— Y |
i /m -0.0006 ——— 2 !
400 500 600 700 800
2 HK/m
ad2: ; a33: ; ad:
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Fig. 3 Spectral properties of seagrass with different cov-

erage rates

Fig. 4 First derivative spectra, with a4 for seagrass sub-
strate, a33 for white sand substrate in optically shallow wa-
ter, and a42 for coral substrate in optically deep water
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Fig. 5 Peak location distribution of white sand substrate in

optically shallow water
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