
1271 Bansode T. M., Konnur B. A.

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386

Volume 4, Issue 12
December 2017

Land Use Study on Koyana River Basin by Remote Sensing

Bansode T. M.
Konnur B. A.

ABSTRACT - Land use become a main component for managing natural resources and monitoring environmental
changes .In the present study, Land Use analysis of Koyana river basin area was done using remote sensing and GIS.
Multi spectral satellite data of LANDSAT has been used to map and monitor land use changes occurred during 2005.
The land use pattern can be broadly categorized into forest land, non-agricultural land and cultivable land. From the
two talukas Patan and Karad of Satara district 280671 ha land is covered in the Konya River basin. Out of this 38322 ha
is under forest, 21804 ha is used for non-agricultural purposes and 220545 ha is cultivable land. LU/LC classification
has been done using ERDAS imagine 9.2 software. The supervised classification technique was used, which is based on
Maximum Likelihood Algorithm (MLA). The results obtained shows considerable land use changes in the major classes
like Forest land, Non agriculture land and Cultivable.
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1. INTRODUCTION
The Konya River is a tributary of the Krishna River which originates in Mahableshwar, Satara district,
Western Maharashtra, India. It rises near Mahabaleshwar, a famous hill station in the Western Ghats. The
Konya River Basin generally trends North – South and covers an area of 2,036 km2 in the Deccan terrain of
the district of Satara in the state of Maharashtra. With an elevation range of 550 – 1,460 m above msl it
typically represents a physiographic setup characterized of the Deccan plateau in the Western Ghats region.
The uniqueness of the Konya River is that it flows north – south for a distance of about 65 km, while all other
rivers originating from the Western Ghats flow east-west or west-east. Before it takes an eastward turn to join
the river Krishna in the east, it is dammed by the Konya Dam at Koynanagar forming the Shivsagar reservoir.

Geologically, the Konya River basin consists of basaltic lava flows that erupted through fissures during the
late Cretaceous to lower Eocene epoch. Some of the basaltic flows are locally lateritized at their tops,
especially under wetter conditions. Laterites often form flat plateaus and tablelands at elevations ranging from
975–1,400 m at msl. These lateritic profiles have a thickness of about 12–30 m in the eastern and northern
parts, and about 2–5 m in the southern parts. Alluvium of the Konya River is localized in the valley sections.
Groundwater generally occurs under unconfined conditions in shallow aquifers, while in deeper aquifers it
occurs under semi-confined to confined conditions and is associated only with basalts. Each basaltic flow
consists of two main trap units: (1) a lower massive unit, and (2) an upper vesicular unit. The massive unit
constitutes the main trap unit and forms 60– 85% of the basaltic flows. It is mostly fine grained, dense,
compact, and greenish to dark gray in color. The massive unit possesses negligible primary porosity and
permeability, and generally acts as an impermeable bed.

However, the process of weathering and the occurrence of joints and fractures at places make it moderately
permeable.

There are four sub-tributaries of the Konya River. They are Kera, Wang, Morna and Mahind respectively. The
dam on Konya at Koynanagar is used for electricity generation. This water is used for various purposes such
as for irrigation 2521.28 Mm3, for domestic purpose 637.32 Mm3 and for industrial reasons 76.114 Mm3.
There are dams on the rivers Wang and Morna respectively at Dhebewadi and Morgiri.

There is a major dam on the Konya River. Konya dam is a rubble concrete dam 103.02 m high above the
deepest foundation level and 85.35 m high above the river bed. It has a total length of 807.22 m. the dam is
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located near village Deshmukhwadi in PatanTalukha in Satara District. The dam impounds 2980.34 MCum
water. The total Installed capacity of the project is 1,960 MW.

The project consists of 4 stages of power generation. All the generators are located in the underground
Powerhouses excavated deep inside the surrounding mountains of the Western Ghats. A dam foot powerhouse
also contributes to the electricity generation. The project is composed of four dams with major contributors
Konya Dam and Kolkewadi Dam. The water from Shivasagar reservoir formed by Konya

dam is used for electricity generation in 1st, 2nd and 4th stages. This water is drawn from head race tunnels
situated underground below the reservoir. Then it travels through vertical pressure shafts to the Underground
Powerhouses. The discharged water from these stages is collected and stored in Kolkewadi Dam situated near
village Alore at a lower level than Konya dam. The water is drawn from penstocks of Kolkewadi dam to an
underground power station in the 3rd stage and then discharged to the Arabian Sea. The electricity generated
in all the stages is delivered to the main electrical grid. The project is run by Maharashtra State Electricity
Board.

2. STUDY AREA
Study Area The Konya River Basin stretches between 17o 54” to 17o.16” N and 73o 42” to 74o 06” E. Konya
river flows in a north - south direction almost parallel to the continental divide for a distance of 65 Kms. from
Mahabaleshwar to village Helwak, skirting King Shivaji's fort Pratapgadh. At village Helwak, it turns sharply
eastwards, travels for about 56 Kms and joins River Krishna at Karad. It’s a peculiar confluence where both
the rivers meet head on. This confluence is aptly named as Preeti Sangam. The river flows through the talukas
of Patan and Karad. The catchment of the River Course is up till Helwak and has an average rainfall of above
5000m. The catchment area of the river up to Konya Dam is 891.78 sq. km. The major tributaries of Konya
River are Kera, Wang, Morna and Mahind. Koyana River study area map draw by ArcGis 10.3 Software.

FIGURE NO.1 KOYANA STUDY AREA MAP

3. METHODOLOGY
Landsat 5 was a low Earth orbit satellite launched on March 1, 1984 to collect imagery of the surface of Earth.
A continuation of the Landsat Program, Landsat 5 was jointly managed by the U.S. Geological
Survey (USGS) and the National Aeronautics and Space Administration (NASA). Data from Landsat 5 was
collected and distributed from the USGS's Center for Earth Resources Observation and Science (EROS).
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After 29 years in space, Landsat 5 was officially decommissioned on June 5, 2013. Near the end of its
mission, Landsat 5's use was hampered by equipment failures, and it was largely superseded by Landsat
7 and Landsat 8. Mission scientists anticipated the satellite will re-enter Earth's atmosphere and disintegrate
around 2034. Recognized by Guinness World Records as the longest-operating Earth-observing satellite
mission in history, Landsat 5 orbited the planet more than 150,000 times while transmitting more than 2.5
million images of land surface conditions around the world, greatly outliving its original three-year design
life.

Launch Date: March 1, 1984

Status: Decommissioned January 2013

Sensors: TM, MSS

Altitude: 705 km

Inclination: 98.2°

Orbit: polar, sun-synchronous

Equatorial Crossing Time: nominally 9:45 AM (± 15 min.) local time (descending node)

Period of Revolution: 99 minutes; ~14.5 orbits/day

Revisit time: 16 days

Scene size: 170 km x 185 km

Repeat Coverage: 16 days

3.1 MMS Sensor
These scanners were identical to those on the first two Landsat satellites. The only difference was that the four
spectral bands were numbered from 1 to 4 since the RBVs were no longer used. Landsat 5’s MSS stopped
acquiring data in 1992.

Table 1. MMS Sensor Details
Band Spectral band Resolution Use
1 0,5 - 0,6 µm 68 m x 83 m Coastal zones, marine sediments
2 0,6 - 0,7 µm 68 m x 83 m Roads and urban areas
3 0,7 - 0,8 µm 68 m x 83 m Plant studies and mapping of earth/water

boundaries
4 0,8 - 1,1 µm 68 m x 83 m Plant studies and mapping of earth/water

boundaries

3.2 TM Sensor
These high-resolution scanners have seven spectral bands and always cover a 185 x 185 km area. Landsat
Thematic Mapper (TM) is a multispectral scanning radiometer operating in the visible and Infra-Red regions
of the Electromagnetic Spectrum that was carried on board Landsat 4-5. TM is a whiskbroom instrument
designed and built by SBRC (Santa Barbara Research Centre) of Hughes Aircraft Company in Goleta, CA.
TM is regarded as a second generation imager for monitoring Earth's resources with considerably improved
spectral and spatial resolutions over those of the MSS instrument. The TM sensors have provided nearly
continuous coverage from July 1982 to June 2013.

Table 2. TM Sensor Details
Band Spectral band Resolution Use
1 0,45 - 0,52 µm 30 m x 30 m Ground/plants differentiation, coastal zones
2 0,52 - 0,60 µm 30 m x 30 m Vegetation
3 0,63 - 0,69 µm 30 m x 30 m Plant species differentiation
4 0,76 - 0,90 30 m x 30 m Biomass
5 1,55 - 1,75 µm 30 m x 30 m Snow/cloud differentiation
6 10,41 - 12,5 µm 120 x 120 m Thermal
7 2,08 - 2,35 µm 30 m x 30 m Lithology
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3.3 Koyana Basin Land Use
The land use pattern can be broadly categorized into forest land, non-agricultural land and cultivable land.
From the two talukas Patan and Karad of Satara district 280671 ha land is covered in the Konya River basin.
Out of this 38322 ha is under forest, 21804 ha is used for non-agricultural purposes and 220545 ha is
cultivable land. The Taluka wise details of land use against total area of district are reported in the table given
below:

Table No 3. 3 Details of Land Use Pattern (all figures in Ha)
Taluka Forest land Non- Cultivable Total

agricultural land
land

Patan 27,720 15,835 1,19,026 1,62,581

Karad 10,602 5,969 1,01,519 1,18,090

Total 38,322 21,804 2,20,545 2,80,671

3. CONCLUSION
Mapping land use is important for many management and planning activities as it is considered as an
important element for understanding the earth and its whole system. The present study shows how well Land
use classification and its change analysis of the year 2005  of the study area can be easily carried out using
Remote Sensing and GIS technology. The results show that total Land use in three category forest land , Non
agriculture land, Cultivable. The classification results are likely to be affected by various factors such as the
quality of the input datasets, classification methods, algorithm, etc. Information on land use / land cover and
possibilities for their optimal use is essential for the selection, planning and implementation of land use
schemes to meet the increasing demands for basic human needs and welfare.
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