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The present study emphasizes on the impact of cyclone
on the coastal environment of Orissa, using the IRS-P4
(OCM) satellite data. The study includes the analysis
of IRS-P4 (OCM) data to generate chlorophyll, sus-
pended sediment concentration (SSC) images for the
coastal water and normalized difference vegetation
index (NDVI) images for coastal vegetation in the pre
and post-cyclonic stages. The effect on mangroves and
change in distribution pattern of water constituents like
chlorophyll and suspended sediments are brought out.

ORISSA coast was affected by a severe cyclone, with a
high wind speed of above 200 km/h on 29 October 1999.
This was probably the cyclone of highest intensity recor-
ded during the last century. The coastline of Orissa cover-
ing districts Jagatsingh Pur, Kendrapara and Balasore was
severely affected. The region most affected is the coastal
habitation covering the areas around Paradeep and few
blocks of Jagatsingh Pur, including Ersama, Kujang and
Balikuda. These places were submerged with the tidal
wave of height above 7 m which caused severe damage
to the coastal terrestrial habitation as well as the habitats.
In this paper, the impact of cyclone on coastal environ-
ment was studied. IRS-P4 OCM data were used to study
impact on mangroves as well as on concentration and
distribution of chlorophyll-a and suspended sediments.

The Ocean Colour Monitor (OCM) of the Indian Remote
Sensing satellite IRS-P4 is optimally designed for the
estimation of chlorophyll in coastal and oceanic waters,
detection and monitoring of the phytoplankton bloom,
studying the suspended sediment dynamics and other
coastal and oceanic processes with respect to time and
space. Attempt has been made to retrieve the normalized
difference vegetation index (NDVI) for assessing the
vegetation status of the cyclone-affected coastal districts
of Orissa. The central wavelengths, the bandwidths and
other major specifications of OCM sensor are given in
Table 1.

The retrieval of ocean colour parameters such as
phytoplankton pigment (chlorophyll-a) and suspended
sediments in near-shore waters involves two major steps:
(i) Atmospheric correction of visible channels to obtain
normalized water leaving radiances (nLw); (ii) Retrieval
of water constituents, such as chlorophyll and suspended
sediments.
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In the ocean remote sensing, the signal received at the
satellite altitude is dominated by contribution of radiances
through atmospheric scattering processes and only 8-10%
signal corresponds to oceanic reflectance. Therefore it has
been mandatory to correct the atmospheric effect to retrieve
any quantitative parameter from space. The radiance
received by a sensor at the top of the atmosphere (TOA)
in a spectral band centred at a wavelength A;, L{};) can be
divided into the following components:

L&) = Ly(hy) + LAy + TAWL(A) + HA)L(Ay),

where L, and L, are the radiance generated along the
optical path by scattering in the atmosphere due to aerosol
and Rayleigh scattering, L, is the specular reflection or
sun-glitter component which is being avoided by + 20° tilt
angle of the sensor and L, is the desired water leaving
radiance. T and ¢ are the direct and diffuse transmittance
of the atmosphere, respectively.

The OCM scenes were corrected for atmospheric effects
of Rayleigh and aerosol scattering. Rayleigh scattering
component is computed by well-established theory'.
Aerosol scattering is computed using an approach called
long wavelength atmospheric correction method’. The
approach used the two near infrared channels at 765 and
865 nm to correct visible wavelengths at 412, 443, 490,
510 and 555 nm’. The water-leaving radiances derived
from atmospheric correction procedure were used to
compute chlorophyll-a and suspended sediment concen-
tration (SSC).

A number of bio-optical algorithms for retrieval of
chlorophyll have been developed to relate measurements
of ocean radiance to the in situ concentrations of phyto-
plankton pigments. An empirical algorithm (also known
as Ocean Chlorophyll 2 or OC2) captures the inherent

Table 1. Technical characteristics of IRS-P4 OCM payload
Spectral range 404-882 nm
No. of channels 8

Wavelengths (SNR*) Channel 1 : 404-423 (340.5)
Channel 2 : 431-451 (440.7)
Channel 3 : 475-495 (427.6)
Channel 4 : 501-520 (408.8)
Channel 5 : 547-565 (412.2)
Channel 6 : 660-677 (345.6)
Channel 7 : 749-787 (393.7)
Channel 8 : 847-882 (253.6)

Satellite altitude 720 km
Spatial resolution 360 x 236 m
Swath 1420 km
Repeativity 2 days
Quantization 12 bits
Equatorial crossing time 12 noon
Along track steering k 20°

(to avoid sunglint)
MTF (at Nyquist) 0.2
Transmission frequency X-band
Data rate 20.8 Mbps
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