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Abstract- Hyperspectral images are spectrally over
determined, which means that they provide ample
spectral information to identify and distinguish
spectrally unique materials. With the development
and perfection of the hyperspectral remote sensing
technologies, it has been the major technique
applied for various advance mapping including soil
salinity mapping. Brackishwater aquaculture is
generally regarded as an environmentally sound
practice so far as resource utilization of the
marginal land and water of coastal ecosystem goes.
However However, impact of shrimp farming on
the coastal ecosystem is very often debated. .
Amongst the biophysical factors, environmental
concerns for the salinization of soil, and water
have been raised and this issue needs to be

scientifically addressed.With this background for
this study hyperspectral analysis was conducted to
ascertain the salinity status both near the shrimp
farming region( Site A- 4 location) and perennial
brackishwater creek( Site B- 2 location) .The
electrical resistively survey was also conducted in
the same locations to ascertain the results of
hyperspectral analysis. The study which integrated
both these method, shows that spectral reflectance
and wavelength at site A location which is near to
shrimp farming area are emitting equivalent type
of reflectance and soil properties at all the four
locations in the site A are similar. By electrical
resistivity survey high resistivity values were
observed in those areas indicating there is no
salinization. But in site B location, ( near to
creek)The conspicuous high spectral wavelength
and features at 500 nm, 760nm-780nm &1220 nm
and the triple feature 1520-1600 nm has been
recorded. The resistivity data shows low resistivity
which  means high conductivity, indicating
salinization.This study clearly elucidate different
spectral reflectance at both the location.
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I. INTRODUCTION

Over the past decade hyperspectral
image analysis has matured into one of the most
powerful and fastest growing technologies in the
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field of remote sensing. It is an advanced
technique for getting large number of measured
wavelength bands in a single pixel. Hyperspectral
images are spectrally over determined, which
means that they provide ample spectral
information to identify and distinguish spectrally
unique materials. Thus hyperspectral imagery
provides the potential for more accurate and
detailed information extraction than possible with
any other type of remotely sensed data (Goetz et
al. 1985). The hyperspectral sensors are available
to provide both high spatial and high spectral
resolution  with  high  signal/noise ratio
recently.With the development and perfection of
the hyperspectral remote sensing technologies, it
has been the major technique applied for mineral
mapping (Clark 1999) to detect soil properties
including moisture, organic content, and salinity
(Ben-Dor, 2000) to identify different vegetation
species (Clark 1999),to study plant canopy
chemistry (Aber and Martin, 1995), and detect
vegetation stress (Merton and Harvey 1997).
Military personnel have used hyperspectral
imagery to detect military vehicles under partial
vegetation canopy, and many other military target
detection objectives.

Aquaculture is one of the fastest
growing food producing sectors and contributes
over 45% of world fish supplies for human
consumption (FAO 2010). Over 500 million
people in developing countries depend directly or
indirectly, on fisheries and aquaculture for their
livelihoods.  Brackishwater  aquaculture s
prominent in coastal area and its impacting the
coastal people economically in a major way
utilizing the marginal land and water. But
environmentalists elsewhere have raised many
issues over the development of brackishwater
aquaculture and salinization of soil and water
resources is one of then. This has prompted this
study to look into the salinization in  coastal
watershed which is already being influenced by
sea water intrusion and the perennial flow of
brackishwater creeks. Attempts is made to
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ascertain the nature and the extent of salinization.
The problem of mapping salt-affected soils is
known to be a difficult matter being a dynamic
process. Soil salinization is a process in which
dissolved salts concentrate on the soil surface and
in the upper soil layers. But, using hyperspectral
analysis mapping and monitoring degraded lands,
especially in salt-affected soils, have shown great
promise of enhanced speed, accuracy and cost
effectiveness (Mermut and Eswaran, 2001). This
approach of delineating soil salinity has been
proved in many recent studies to be most efficient
(Csillag et al., 1993; Eldeiry et al., 2005; Tamas
& Lenart, 2006).

The main objective of this research
paper is to establish the best hyperspectral
wavelength for soil salinity assessments. The
selection of suitable wavelength for assessing the
soil salinity not only improves classification
accuracy but also aid dimensionality reduction
that substantially reduces computational time.
The information obtained will be helpful in
planning strategy for reclamation and optimal
utilization for sustainable development in and
around shrimp farming region.

II.METHOD AND MATERIALS

A. Study site

The study area selected lies between
11.47 and 11.45 North latitude and 79.72and
79.73 East longitudes of Chidambaram Taluk,
Cuddalore district, Tamil nadu (Fig: 1). Based on
reconnaissance survey two sites were selected.
The first site being shrimp farming area (Site A).
The shrimp farming activity in the selected area
extends to more than 70 ha and it is the major
cluster of farming in the watershed. The second
site is near to perennial brackishwater creek
where there is no shrimp farming( Site B).
Geographical position of the sampling points was
recorded by using a Garmin E-Trex GPS. Totally
six points have been analysed hyperspectrally.
The area frequently presents a shallow water
table due to the rise of the Vellar river and the
area corresponds to a flood plain. Loamy soil is
the predominant soil type in study area. Both the
sites selected were spatially homogeneous over
sizeable areas and therefore potentially the most
suited to image-based mapping. Moreover similar
geology and soil type exists at both these sites.
Hyperspectral analysis, Geophysical survey and
detailed landscape descriptions were obtained at
both these sites, Site A and Site B (Fig: 1).
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Fig: 1. Micro-Watershed study area.

B. Data used.

The hyperspectral image data used in
this work is collected from EO1 Hyperion sensor
on 14 February 2009 in path and row of 142 &
52. Hyperion is a push-broom imager with 242
bands covering the spectrum from 400nm -
2400nm with 10nm width. On the ground, the
Hyperion sensor’s pixels are approximately 30
meters by 30 meters and its imaged lines are
close to 7.7 km wide. (Folkman et al. 2001,
Ungar et al. 2003). The Hyperion sensor covers
the visible and near infra-red (VNIR, or 400 nm
to 1000 nm) and shortwave infra-red (SWIR, 900
nm to 2500 nm) ranges. The reference spectra
from each hyperspectral pixel contain detailed
structure; such as narrow absorption features. The
Spectral wavelength analysis was done using
ERDAS 9.1 software.

C. Insitu salinity using Electrical resistivity.

The insitu salinity was measured using
electrical resistivity survey. The method used was
the Vertical Electrical Sounding (VES). VES
introduce an electrical current into the soil
through current electrodes at the soil surface and
the difference in current flow potential is
measured at potential electrodes that are placed in
the vicinity of the current flow. The VES survey
is widely used in the identification of
salinaitization study (Nouri et al., 2008; Martinez
et al., 2009; Calvache, et al., 2011). Vertical
electric resistivity soundings were performed on a
N-S & W-E trending profile situated at site A &
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site B, VES points were situated at 50 m interval
and a maximum AB/2 = 100 m was deployed
(Georgescu et al., 1993). Since only qualitative
interpretation was intended for resistivity changes
in the aquifer the electrical resistivity results
obtained using VES were displayed as resistivity
pseudosections aiming to avoid any distortions
determined by inversion techniques (Georgescu
et al., 2010). Soil salinity can be measured upto a
depth ranging from surface to 3m depth
(McNeill, 1997; Rhoades and Corwin, 1981).
The data was analyzed using IPI2WIN software.

D. Spectral Analysis

There are many unique image analysis
algorithms that have been developed to exploit
the extensive information contained in
hyperspectral imagery. Most of these algorithms
also provide accurate, although more limited,
analyses of multispectral data. Spectral analysis
methods which has been used in the present
study. In this method the pixel spectra at two
locations Viz., near shrimp farming region and
near the brackishwater creek has been compared
with ground truth information using electrical
resistivity method. GM methods have proven to
be very effective in locating salinity areas,
mapping the extent and intensity of salinization,
and locating potential salinity. Measuring ground
conductivity noninvasively and estimate soil and
water salinity at depths ranging from less than 1
to more than 50 m (less than 1 to 3m depth nearly
close to soil salinity) [De Jong et al., 1979;
Williams and Fidler, 1985].Thus two methods
have been developed for determining soil salinity
at field scales: (i) Spectral wavelength analysis
(if) in situ measurement of electrical resistivity
(ER).

In this study, due to atmospheric
radiation absorption, some bands in the spectral
ranges 850-1,065 nm; 1,400-1,450 nm and 1,800-
1960 nm are not considered. Also, data in 400-
430nm are not considered due to spectral
inconsistencies. The removal of bad bands and
noise are carried out manually (Pearlman et al.
2003). In site A, four locations (profile 1, 2, 3 &
4) and site B, two locations (profile 5 & 6) were
selected for spectra wavelength.

I11. RESULTS AND DISCUSSIONS

A. Spectral reflection

In site A, spectral wavelength from 430
— 850nm as shown in the Fig: 2a it is evident that
all the four profiles near to aquaculture are

traveling in close proximity at same wavelength
and reflectance. Similarly in range of 1065-
1800nm also all the four profiles of site A travels
in the same wavelength and reflectance till
1400nm and then it splits in little different
wavelength as clearly depicted in Fig: 2b. In the
spectral wavelength of 1960 — 2400nm the Fig 2¢
shows that again all the four profiles of shrimp
farming regions are traveling together in nearby
reflectance and wavelength. It clearly shows the
reflectance of all the profiles from shrimp
farming regions are imitating same manner.

From the Fig 2a, it is very evident that
the spectral reflectance from the site B (locations
near to the perennial brackishwater creek) is
higher than those from the shrimp farming area.
Moreover it also contains distinct doublet
absorption feature with peaks centered near 500
nm in profile 5 & 6 and 760nm, 780nm. In the
Fig 2b, it could be seen that the profile 6 which is
from the site B is significantly having higher
reflectance than the other five profiles. Also it is
at peak at 1220 nm feature and also has a
sinusoidal feature t near 1520-1600 nm. Similarly
in the wavelength of 1960 — 2400nm as in fig 2c
the profiles 5 and 6 both from the site B have
higher reflectance than the other four profile.

This hyperspectral analysis clearly
shows that both sites have different wavelength
and reflectance. Site B is showing high
reflectance.

Fig: 2a. Spectral wavelength between 430nm-850nm
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Fig: 2b. Spectral wavelength between 1065nm-1800nm

Fig: 2c. Spectral wavelength between 1960nm-2400nm

B. Electrical resistivity

The result of geophysics analysis (Fig:3)
revealed that in site A, the value ranges from 860
to 1500 Qm from surface to 6m depth. This
obviously shows there is no salinization at the
surface level. But in site B, the resistance exists
in the range of only 71 to 80 Qm which indicate
the low resistivity exists. This implies salinity
occurs at top of surface.

She A [ Site B
ADm

Fig: 3. Electrical resistivity of site A and B with depth

IV. SUMMARY AND CONCLUSION

Integrating both these method, the
analysis visibly shows that spectral reflectance
and wavelength at site A location which is near to
shrimp farming area are emitting equivalent type
of reflectance and soil properties at all the four
locations in the site A are similar. By electrical
resistivity survey high resistivity values were
observed indicating there is no salinization. But
in site B location, The conspicuous high spectral
wavelength and features at 500 nm, 760nm-
780nm &1220 nm and the triple feature 1520-
1600 nm has been recorded. The resistivity data
shows low resistivity which means high
conductivity, indicating salinization. NEERI
(1995) and others indicated that the problem of
salinization due to shrimp farming were site
specific and the magnitude of problem are very
low. This study indicates similar observation and
counteract the risk of salinisation by the shrimp
farming activity. However, detailed study at

different locations needs to be done further to
conclude this findings firmly.
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