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ABSTRACT

Every natural and synthetic object on the earth's surface and near surface reflects and emits electromagnetic
radiation (EMR) over a range of wavelengths in its own characteristic way according 10 its chemical composition
and physical state. With a narrow contiguous 288 maximum bands ranging from visible (VIS) to near infra-red (NIR)
wavelength region available on hyperspectral sensors, a particular objectlfeature or condition often exhibits a
diagnostic spectral response pal/ern that differs from other objects. The objectives of this study are therefore to
assess the capability of AISA airborne hyperspectral imaging for individual mangrove species mapping and to
determine the wavelength regions that define the inherent spectral characteristics amongst mangrove species. A total
of nine groups of mangrove species spectral separability from 19 selected mangrove trees were identified in Port
Klang, Selangor namely, Rhizophora mucronata, Rhizophora stylosa, Sonneratia alba, Avicennia officials,
RhizopllOra apiculata, Bruguiera parviflora, Bnlguiera gymnorhiza, Bruguiera cylindrical and Sonneratia
caseolaris. The nine groups of individual mangrove species were easily identified and separated in the NIR range
(700 nm 10 900 nm) with the following spectral values namely (a) 1,750-6,000:Bruguiera cylindrical, (b) 2,000
7,750: Bruguiera gymnorhiza, (c) 1,875-8,250: Bruguiera parviflora, (d) 1,875-5,500 :Avicennia officials, (e) 1,625
6,250 :Sonneratia caseolaris, (f) 1,875-5,250: Sonneratia alba, (g) 1,750-7,500. Rhizophora apiculata, (h) 2,000
8,000: Rhizophora sly/osa, (i) 2,200-7,000: Rhizophora mucronata. The results of this study indicated thaI Ihe
mangrove species under study could only be identified at the near infrared (NIR) wavelength (700 nm to 900 nm) and
not in the visible (VIS) spectrum.
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Introduction

Remote sensing provides a means of quickly identifying and delineating various forest types, a task that would be
difficult and time consuming using traditional ground surveys (Kamaruzaman 2005). Hyperspectral images from an
airborne hyperspectral sensor possess a much higher resolution and therefore give considerably more information,
allowing a more detai led study of the local vegetation and floristic characteristics.

Spectral features of vegetation are closely related to physical properties of leaves and stems of trees. Those
features give strong spectral reflectance and absorption in YNIR and SWIR regions. Some researchers have reported
the possibilities of mangrove mapping by using those spectral features derived from satell ite data (Kotera et aL 1997
and Blasco et aL 1998). NDVI values were examined to separate vegetative areas from barren areas. Satellite
imagery has been used to map and assess vast coastal areas such as mangroves (Aschbacher et aL 1995; Ravan and
Roy, 1997; Ramachandran et aL 1998). However, the coarse resolution of these data sources rarely allows
identification at the species or generic level, or the typology of assemblages necessary to detect changes within a
mangrove forest (Holmgren alld Thuresson 1998).

In mangrove forests, the early detection of changes on a species or generic level can be extremely important for
the ecosystem, for associated ecosystems and for the human population that depends in many ways on the mangrove.
Mangroves forest, for instance, as a living dyke against the effects of Tsunami and the tides along many tropical
coasts. The disappearance of mangroves has direct consequences for associated ecosystems such as seagrass beds and
coral reefs that will be affected by the process of sedimentation of suspended material in river deltas displaced from
the mangroves to their vicinity. Local people depend on the mangrove as a resource for wood, and more important
for food, since mangroves act as breeding, spawning, hatching and nursing grounds for many commercial and non
commercial marine animal species (Ronnback 1999). Mangrove forests have been studied worldwide and at present,
considerable research effort is put into the assessment of the state of mangroves on a large scale (Spalding et al.
1997; Dahdouh-Guebas 200 I and Kairo 200 I). This includes the study of mangrove dynamics in time and space, the
increase or decrease in its areal extent, changes in species richness; and regeneration capacity (Dahdouh-Guebas et
aL 2000). The understanding of mangrove dynamics can lead to conservation and management directives, such as the
establishment, protection and management of reforestations plots in the framework of regeneration and/or restoration
projects, as described by Lee et aL (1996).

The general objective of this study is therefore to assess the capability of UPM-APSB's AI SA airborne
hyperspectral imaging for individual mangrove species mapping using UPM-APSB'S AISA hyperspectral sensor in
Port Klang, Selangor. The specific objectives of this study are two-folds, namely to identify species group of
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• Yellow coloured canopy were represented by Bruguiera species. Bruguiera gymnorhyza species were
represented by intermediate yellow with a single canopy. Bruguiera cylindrical species were represented
by light yellow while Bruguiera parviflora species were represented dark yellow.

• Rhizophora species were represented by the orange colour of the canopy. Rhizophora apicu/ala species were
represented by intermediate orange, Rhizophora sly/osa species by light orange while Rhizophora
mucronala species by dark orange.

• Green colour refire'sc'ifting of Sonneratia species. Dark green were Sonlleralia alba and light green were.
SOlllleralia caseo/aris.

• Avicennia species were represented by red coloured canopies with Avicennia officials in dark red.

The image spectral profiles of individual mangrove species were developed from the measurement lools in
ENVI software. Each different colours of canopy showed different spectral profiles at varying wavelengths and
spectral reflectance values. Figure 5 shows that all the above four distinct coloured canopies representing Avicennia,
Rhizophora, Bruguiera and Sonneratia within 700-900 nm wavelengths NIR region of the spectrum, were easily
separable from each other.
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