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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

BERXHFBREFNZAREEEESR
RZ—, EMIRBEEYRENET LE RFHHT,
BR—EKRUEYTIZWHIANYH U EFHHL
Mo AW, REANREBATEELEBHERNR
. R, BECLHEITFERSR, ITEH
BOBWER . BEEARPEE, BTEXEENERR
BLASr E EE TR E B

R, BERGEERERNEREMA,
1B R R B0 S R 43 B R AL S S RS B R KR
B, BEEARCHRANBRARFERENNEEFE,
SENATRESHESSENY, ESAEEEE

RSB : 2009-05-06; #iTBRI: 2009-09-22, HHMA%mE

FIA R RN B BB AR WK T Y4 et = 281k
SHEKRAZT, Han EOHR T AR ERRRE
HIEKME SEERKEPAIER SRR, E£H
W, RRLEPXTEEEBEE RN SR EEH
RHET R B TEASER 762nm AR
EEESHSERFENEABIE, €531k, A
Yo B 5 T R B W N B AR B R R B .

AT 9T 43 50 K PR 22 1 Y S0 RS R B 5T R AE
WM B T RBEENRFRAE, SBELHEIT
S NN T E Y T S 5 L (1%
i 3 BE— 25 B 73 M B 0 T T AR AS #(Leaf Area Index,

XA BXARMEHRS(40876092); ERBH AR E BN H(2006AA09Z155); [~ FR4AEF 1129 H(2008B030303026); /=%
4 AARBE S F EAT B (8351030101000002); = E )2 B 56 4538 2B 52 Fr AR HT TR S ATIEY B(LYQY200701)
EBEN: BEFEA’S—), &, FEAWMFHA, WLHRE, FTENFBHKAPR. Email: ycy@scsio.ac.cn



LADODOODOONrnali zed Df O erence \kgetation
IndexO NDMOODODOOOODOOOODOODOODO

| OOoooOd

11 0000
gooboobobooboboobobob b1 oo

ol good
Fig. 1 SUdy area

1.2 O0O0OO
0000000 Avaspecl 2048FT. 30 DI O O
gbogossod1ooonn 000 OoOoOooOon
OFOVMO 10 Dogbooobooboboooog
gobooboooooooo
gbbobboobuoobuogbuoobod
00 000wBa0oo. W—vis O 0O gdogd200—
ssonm D OO0 DO LSnmAWAMI OO DOOO
goboobgoobuooboobooboobg
goboooobooobooo
gobooboobooobooboon
go0oDOoO0Ooooooobowglisoooon
ggooobboobooboobboobd
goo
1.3 LAQODOO
obooboooooooboobilcoo oo
goboobooboobooboooboooobog
goboobooboobooboobognog
bobooooobooboboog2sem x40cmd O
goboooobooobooboobobooboobog
gooopHOCsHoPLO O 0D ogooooogog

goboobgobobbobbiooocn2 DO OO O
gobooobooooo

googooodbl OdmObO00DbOobbOOobOoo
ooobooooobobooboooz2oe8 O 40
oo0oobooobooobobobobobobobooo
googboobobbole tboboooboo
0010 0000000 bO0O13 gooooooo
o0oooboobobobobooonbooo

goobooboobobbobobobooon

gooogboodJooobgooobobooonbooo
O0S

POOO0O0O0OoDboOoooooD.md20
1.4 0000
QuickBrdODOOOOOOOOQO ™I SPOT
gooooobbbobooooooboobobobooao
000000000000 00 Lanbdad O OO O
ooDooo0oob0O0QickBirddODOOODOO4
oooDDOO450—520nnid O O O 520—600nnt] O
00 630—690nni] OO OO 760—800nn] [
gooobobooooooooobobobooao
ooooobobobbboOooooobobbOoodasaoo
—soonmMl 0 0 OOoooooObOO0oooooooo
gooooooooooboobboboooboobooao
0' 100 ODO0OO00opDOooOoOooOOoooOopoooog
oooooobbbobooooooooobooboooan
goobooooobboooooooo
ooooobobbooooooobooooboobooo
oooooobbbobooooooooobooboooan
gooooobbboooooooooobooboooao
goooobooobbboooooooboooboboobooo



76 oW s

¥ E W Vol. 29, No. 2 / Mar., 2010

B 2 18 A% 1 OB B B R MU R, RN RS
RAREE LM T RERE,

2 HR50H

TR B il 5 4
ARERKHRHERERFARHERE 2).
FAXTRE, JeFHK RBIRR a38)8 & 51 REH K,
7 600—800nm Z [B] £ P18, W5h, MEREKK
HREVBRTAVERNRHRE,

0.035

2.1

0.030 |
0.025

0.020

RE%E

0.015
0.010 |
0.005
0.000

-0.005
400

500 700 800

A2 AREERSE

a42: BOKXMBIEMR; a33: BAKXKAYWKEMR; a4: WERE
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Fig. 3 Spectral properties of seagrass with different cov-
erage rates
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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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Fig. 6 Peak location distribution of seagrass substrate
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Fig. 7 Peak location distribution of coral substrate in op-
tically deep water
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Fig. 8 Regression analysis of leaf area index and reflec-
tance at 710nm
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Fig. 10 Spectra properties of seagrass in optically shallow
water
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Fig. 11 Spectra properties of seagrass in laboratory ex-
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