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Spectroscopy and Spectral Analysis
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Fig. 1 The spectral curves of different

coral reef bottom-types
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Fig. 2 The first derivation of spectral reflectances

of different coral reef bottom-types
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Fig. 3 The spectral curves of different coral samples
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Fig. 5 The spectral curves of corals from different genera

(a): Seriatopora; (b): Pocillopora; (c¢): Acropora; (d): Montipora

Seriatopora and Pocilloporabelong belong to Pocilloporidae; Acropora and Montiporabelong belong to Acroporidae



2466

S 4 BT

%39 &

HoZ F . PR 35 A% I £E 400~575 nm 2 ] JZ 4T il 8 %% R 7
I, HRSHMEHE . 15 605 Fl 650 nm fE7E 2 DR SHIE, (AR
S e 1) A5 R B /N T 5 A T el B ) R AT e
2.1.3  RREHAKRB E 69 I RS b4 A

F A [ e I T 380 TS AR 30l 43 Ay SR T 380 0 IR S B4
A BT R BHOEiE 2R, & 6 Sk, 14 FECR Ik i
ZREONWE . H 5 R HOR I O6 I oA — 2 R L
FERIAE AL P AE 550~675 nm Z [A], b AAEZTE
ORI L R A A S R kR A 0T A o B SE A AR AL, 3 A
A WS B HITE 575, 610 F 650 nm, YA e iR B B R o
5 7 U9 9 S S 0 7 AE 610 650 i, B v 42 Js R B I £
LN R i R

0.25 1 —— A.echinata
(2) —— Awvalida
—— A.secale
0.20 4 —— A.subulata
3 —— S.hystrix
£ 0.15 —— Stylophora danae
g —— A.cerealis
% 0.10 4 e A.Ienui§
~ A hyacinthus
) —— A.nasuta
0.05 + ﬁ‘\ } —— A.cytherea
e =\7 Pocillopora damicornis
0 . T T ¢ - T A.millepora
400 450 500 550 600 650 700 A.sarmentosa
Wavelength/nm
0.257
(®) —— M.circumvallate
0.20 —— M.foliosa
) G.fasciularis
E 0.154 P.sinensis |
o
% 0.104 — M.monasteriata ‘
~

0 T I T T T T
400 450 500 550 600 650 700
Wavelength/nm

6 NEFSK B O 1 22
()« BCRIH s ()« BORIH)
Fig. 6 The spectral curves of corals with different shapes

(a): Branch corals; (b): Patch corals
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Fig. 9 Simulated band values of common satellites data for coral reef monitoring
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The Analysis of Spectral Separability of Different Coral Reef Benthos and
the Influence of Pigments on Coral Spectra Based on in Situ Data

XU Jing-ping. LI Fang® . MENG Qing-hui, WANG Fei

National Marine Environmental Monitoring Center, Dalian 116023, China
Abstract One task of coral reef remote sensing is to obtain the composition and distributionof benthic categories. However,
there is still a great deal of uncertainty anddifficulty to discriminate reef benthos by means of remote sensing owing to thespatial
heterogeneity and complicated spectrum of coral reef. Spectral characteristics of different coral reef benthos are the basic prior
knowledge for remote sensing of coral reefs. Based on in situ spectral data and simulated satellite data, this paper analyzed the
spectral characteristics of different coral reef benthos, especially the spectral properties of different coral types. The influence of
coral pigments on coral spectra was also analysed. Finally, four kinds of commonly used satellite data(Landsat 8, IKONOS,
Quickbird and SPOT 5) were simulated to investigate the spectral separability of different reef benthos from space. Results
showed that sand and bleached corals could be easily identified by the reflectance curves in the visible bands. The first-order
spectral derivation in visible bands was a good way to distinguish algae, seagrass and healthy corals. The differences of families,
genera, species, coral shapes and coral colors would have obvious impact on the spectral characters of corals. In addition., Chlo-
rophyll contents (including Chlorophyll-a, Chlorophyll-b and Chlorophyll-c) had high correlativity with reflectance of corals,
which would exert notable influence on coral spectral features. Zooxanthella had the similar influence, but not as obviously as
that of chlorophyll. Its density would affect the peak features of coral reflectance. Among the commonly used multi-spectral sat-

ellite data, Landsat 8 had the ability to distinguish sand, bleached corals, algae, healthy corals and seagrass owing to its coastal
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band, while IKONOS and Quickbird could identify sand, bleached corals and seagrass. Comparatively, SPOT5 had a poor per-
formance, which could only identify sand and bleached corals. However, in the identification of different types of corals, multi-
spectral satellite data failed to capture the elaborated spectral features and hyperspectral data with high spatial resolution was
needed for effective identification. In the future work, we will further expand more coral reef benthos samples and establish the

spectral database of coral reef to provide the data support for the establishment of coral reef monitoring system in China.
Keywords Coral reef; Spectra; Remote sensing, Chlorophyll; Zooxanthella
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