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study, IRS-1C and 1D satellite image daia (24 m) of seven optimal dates ranging from

santminm draw down level (MDDL) tw full reservoir fevel (FRL) were used 1o estimate the water-
spread area of the reservoir. The extracted water-spread wreas using pee-pixel and supper resolution
approaches were in turn used o quantify the capacity of the Somuasila reservoir. The estimated
capacity of the Somasita reservoir, Andhra Pradesh using per-pixel and supper resolution approaches was

112813 Mm™ and 1133.70 M respectively.

Introduction

India is a vast couniry with high spatial and
temporal vartability of ranfall, In order o tap
the available water resources and to utifize the
water in accordance with the requirements, a
purnber of river valley projecis have been con-

structed  for  serving  vartous  conservation
purposes, such' as water supply for domestic
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in the reservoirs. Sedimentation reduces the
storage capacity of reservoirs and hence therr
ability to conserve water for vanous mntended
purposes.  Sedunentation reduces the
survival of aquatic life and restricts the use of
water for multiple purposes. For assessing the
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sedimentation deposttion patern in a reservoir,
systematic capacity surveys of the reservoir are
conducted  periodically. Present convenitonal
techniques of sediment quantfication in a re-
servoir, like the hydrographic surveys and inflow-
out{low methods are cumbersome, expensive and
time Remote sensing  through s
spatial, spectral and  tewnporal attnbutes can
provide synoptic. repetiive and tmely informa-
tion regarding the water spread arca of the

CONSUMIng,.

reservolr, Fstmated water spread areas were
used in a simple volume estimation formula tw
campute the storage capacity of the reservorr.
In this study maximum likelihood classification
and super resolution approaches have been used
to compule the water spread arca of Somasila
reservoir and 10 turn 1o estimate the cumulative
capacity of the reservortr.
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Study Reservoir

Somasila reservoir is located on the river Pennar
which flows through the Nellore district in
Andhra Pradesh, India. The reservoir is at a
distance of about 80 k.m from Nellore town
which is also the district capital. The river basin
receives rainfall during both the monsoon
seasons (NE and SW) with major contribution
from the Northeast monsoon. The normal
annual rainfall at Neliove is 988 mm. The mean
maximum and mean minimum teraperatures arc
40.9°C and 169°C respectively. The principal
soil tvpes in the basin are red loam, red sand,
hlack loam and black clay. Red seils cover
major portion of the basin. The ral crops
grown in the basin are paddy, groundnut, Bajra,
Jowar, Ragi, Vegetables and Sugarcane. With
the aforcmentioned topography, ramnfall and
landuse, it is evident that an appreciable amount
of sediment is carried by the strearns in the basin
into the Somastla reservolr, therchy reducing s
capacity.

geniy

Satellite Data Used

The image data used in this study were obtamed
by the Indian Remote Sensing {IRS) satellites
IRS-1C and 1D (LISS-HI sensor) which provides
a spatial resolution of 24 m and spectrat resolution
in four different bands (0.52-0.59, {1.62-0.68,
0.77-0.86, 1.55-1.70 um). Rescrvoir water
level data on the day of salellite pass and the
available hydrographic survey details have
been collected from the Somasila Reservoir
Authority responsible for collection of required
data and operation of the reservoir. The
different dates of the satellite data used and the
respective water level during the pass of the
satellite over the reservoir are given in Table 1.

Methodology

The changes in the water spread could be
accurately estimated by analysing the areal
spread of the reservoir at different elevations
over a pericd of time using the satellite 1mage
data (Morris and Fan 1998, Smith and Pavelsky
2009).  Per-pixel classification  and  super-

resolution mapping approaches have been used
in this study to extract the water spread area of
the reservoir. Estimated water spread areas were
used in a simple volume estimation formula to
compute the storage capacity of the reservoir.
Estimation of the water spread area and the
computation of the capacity of the reservoir are
discussed in the following sections.

Table 1: Details of the Satellite Data Used and the
Water Level during the Pass of the Satelhie over the

Reservor
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In the IRS-1C and 1D (LISS-11) satellite data the
reservolr water spread arca was free from clouds
and notse for all of the seven temporal images
used. All the images used in the study were
geo-referenced using polyconic projecton and
the nearcst neighbour re-sampling technigue to
create a geo-referenced image with a pixel size
of 24 i x 24 m. Ip every mmage, 20 to 25 ground
control points were used, which resulted in a
Root Mean Squared Frior (RMSLE) of 0.17 to
0.21 of a pixel.

Per-Pixel Based Approach

The most widely used method for extracting
information on the surface cover from remotely
sensed data is image classification. Digital image
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classification uses the spectral information
represented by the digital numbers in one or
more spectral bands and attempts to classify
each individual - pixel (per-pixel approach)
based on this spectral information. A number of
commonly used per-pixel based classifiers exist
including the maximum likelihood (MLC), the
minimum distance to mean, mahalanobis distance
and the parallelipiped classifiers. The objective
of the per—plxel based cla@smers is to ass1,qn all
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approach is adopted. Therefore, in this study,
water-spread area was extracted using super
resolution mapping approach and MLC is also
used for comparative purpose.

Super Resolution Based Approach

Super-resolution mapping is a set of techniques
for predicting the location of land cover classes
within a pixel based on the propomon images
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Fig. 20 Exiracted Water hpread Arvea of Sonmmsiln Reservoir Using MIL
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