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Abstract:

Land use/ land cover inventories are assuming increasing importance in various resources sectors
agricultural planning, settlements, environmental studies and operational planning based on agro climatic
zones. Information on land use/ land covers permits to better understanding of the land utilization aspects on
cropping patterns, fallow lands, forest grazing lands, wastelands and surface water bodies, which is vital for
developmental planning.

Introduction

Land use refers to the human activities on land, which are directly related to the land. It encompasses a vide
varieties in both the rural and urban environments such as agriculture, industries, commerce, transportation,
constructions and recreation. (Clawson and Stewort 1965 and 1987)

Land cover refers to the vegetation (natural and planted), water, bare rock, sand and similar
surface and also manmade construction occur on the earth surface. Another manner according to the Burley
(1961) land cover implies the vegetation and artificial constructions covering the land surface. These include
natural features such as vegetation, water and cultural features such as agricultural crops, buildings and
roads.

The land use planning may be concerned with putting environmental resources to new kind of
productive use. The need for land use planning is frequently brought about, however, by changing needs and
pressures; involving competing use for the same land. The functions of land cover planning is to guide
decisions on the land use in such a way that the resources of the environmental output to the most beneficial
use for man, whilst at the same time consuming those resources for the future.( ILRI-international institute
for land reclamation and improvement 1997)

Land use/ land cover analysis of the Temghar lake catchment.

Pune city has experienced rapid growth due to its accessibility to Mumbai and remaining cities
mainly in western Maharashtra like Nashik, Satara, Kolhapur etc.The conditions are favorable for
comprehensive developments like education, information technology, and industrialization. Over the last two
decades considerable industrialization has took place around Pune city leading to rapid urbanization of the
area. Hence, the growth of population and density of population has been rapidly increased. The growing
population has created increasing demands for basic infrastructural amenities like water, electricity and
sanitation etc. At the cost of this development, natural resources are at the verge of exploitation, therefore
exploited. New ways of management of the natural resources has to be taken up urgently. Temghar lake
catchment is one of the best examples to provide water supply to Pune city.

The main purpose to undertake land use and land cover analysis using remote sensing data is to
ascertain site suitability for residential zone for rehabilitation of project affected persons as well as to suggest
potential land use surfaces for different uses keeping in view the norms of sustainable management and
development of natural resources.

Methodology:

Methodology adopted in the present analysis can be summarized in the following steps. SPOT
image procured from Google Pro. programme, which is available on the internet. Around 36 pieces of the
image having a resolution of 10m each downloaded successfully and rectified accordingly. Thus, the
mosaicing of 36 pieces has been achieved in GIS environment maintaining the resolution since the image is
true colour in nature; it has become very easy to undertake it for visual interpretation. Digitization of each
and every category in the polygons gave area estimation very accurately. In all seven categories could have
been identified and area statistics has been generated (fig.5.1)

Table No.5.1
Sr.No. | Village Area
(Ha)
1 Temghar 137.88
2 Vegre 219.44
3 Lavarde 105.20..
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Land use /land cover analysis based on SPOT Image (Google Pro) 2006:-
The land use /land cover study of the area has been attempted in order to identify and map the
various types of land use/ land cover classes in the study area interpreting of Google pro image 2006.(Table

5.2 and Fig 5.2)

AR ed oup 0 a
4 Vedhe 42.92
5 Govt.Land (M1 | 58.26
tank)
6 04.50
Total 568.20

Table No. 5.2
Temghar Lake Catchment
Land use Land Cover (Based on Google Image 2006)
Sr. No. | Land Use / Land Cover Class Area
Km? Hectares Percentage
1 Agricultural Land 0.26 25.97 0.69
2 Alluvium Deposits 0.01 1.30 0.03
3 Roads 0.16 15.98 0.42
4 Settlements 0.02 2.20 0.06
5 Water body 4.99 499.00 13.24
6 Barren land 2.38 237.80 6.31
7 Vegetation cover 9.38 937.80 24.88
8 Land with/without scrub 20.50 2050.00 54.38
TOTAL 37.70 3770.00 100.00

Agricultural land: -

It is defined as the land primarily used for farming and for production of food, fiber, and other commercial
and horticultural crops. It includes land under crops (irrigated and unirrigated). Fallow, plantations etc.

Crop land:-

It includes those lands with standing crop as on the date of the satellite imagery. The crops may be
of either Kharif or Rabi or Kharif Rabi seasons.
Fallow land:

It is described as agricultural land, which is taken up for cultivation but is temporarily allowed to
rest, un-cropped for one or more seasons, but not less than one year. Plantations:

It is described as an area under agricultural tree crops, planted adopting certain agricultural
management techniques. It includes tea, coffee, rubber, coconut, areca nut, citrus, orchards and other
horticultural nurseries.

An attempt has been made in the present study to delineate the area under agriculture. It is observed that
agriculture is being practiced in patchy form and are mainly paddy fields this seems to be due to hilly terrain
and very few plain land in the marginal areas of the water body is available. Thus the agriculture is mainly
practiced in kharif season. Fallow land is also present in the form of bunds of agricultural fields. As mention
earlier a new trend of development of land for commercial purpose in the form of real estates and farm
houses has been emerged in this area and therefore inclination of the people is towards selling of the land and
thus practicing of agriculture is almost stopped. Introduced Plantation is being practiced by these owners but
proportion is very less. So agricultural lands thus accounts to only 0.69 % of entire catchment.

Built up land.

It is defined as an area of human habitation developed due to non-agricultural use and that which has a cover
of buildings, transport, and communication, utilities in association with water, vegetation and vacant lands.
In the study area, it is observed that, very scattered settlements are spread over hill slopes on either sides of
catchment and therefore their percentage overall land use category is negligible and accounts to only 0.6 %
of the total catchment area.

Area under roads measures about 0.42 % of the total catchment area and only runs for Lavasa city from
southern marginal area of catchment.
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Water body:- It is an area of impounded water, areal in extent and often with a regulated flow of water. It
includes man-made reservoirs/lakes/ tanks/canals, besides natural lakes, rivers/ streams and creeks.
River/Stream

It is a natural course of flowing water on the land along definite channels. It includes from a small
stream to a big river and its branches. It may be perennial or non-perennial. In the study area major river
Mutha flowing from west to east direction Temghar dam on which has been constructed. The upper reach of
river mainly characterized by first and second order channels and very less area as been occupied by rivers.
Reservoir/Lakes/Tanks/Canal

It is a natural or man-made enclosed water body with a regulated flow of water. Reservoirs are
larger than tanks/lakes and are used for generating electricity, irrigation and for flood control. Tanks are
smaller in aerial extent with limited use than the former. Canals are inland waterways used for irrigation and
sometimes for navigation.

Temghar lake is a man-made enclosed water body the dam wall of the same has been constructed on river
Mutha. It is around three TMC capacity dam and acquires about 13.24 % of the total catchment area.
Vegetation cover:-

Forest:-

It is an area (within the notified forest boundary) bearing an association predominantly of trees and
other vegetation types capable of producing timber and other forest produce.
Evergreen/Semi-evergreen forest:-

It is described as a forest, which comprises of thick and dense canopy of tall trees, which pre-
dominantly remain green throughout the year. It includes both coniferous and tropical broad-leaved
evergreen trees. Semi-evergreen forest is a mixture of both deciduous and evergreen trees but the latter
predominate.

Deciduous forest:-

It is described as a forest which predominantly comprises of deciduous species and where the trees
shed their leaves once in a year.

It is noticed in the study area to cover about 24.88 % of total catchment area and spreads over almost on all
the slope segments. Forest resources in study area are being depleted at an alarming rate due to clearance of
forest for commercial purposes. In the study area mainly species of evergreen, semi evergreen and deciduous
forest are observed.

Degraded forest or Scrub:-

It is described as a forest where the vegetative (crown) density is less than 20% of the canopy cover.
It is the result of both biotic and abiotic influences. Scrub is a stunted tree or bush/ shrub. In the study area
forest cover is being transformed to degraded forest or scrub area due to the activities mentioned earlier.
Forest Blank:-

It is described as openings amidst forests without any tree cover. It includes openings of assorted
size and shapes as seen on the imagery. In spite of degraded forest, evergreen semi evergreen and deciduous
forest, forest blanks are also observed near paddy fields and in reserved forest area.

Forest Plantations:-

It is described as an area of trees of species of forestry importance and raised on notified forest
lands. It includes, eucalyptus, casuarinas, bamboo etc. Forest plantations are observed to be introduced
plantations in the form of bamboo and jackfruit trees near the settlements and agricultural fields. Basic aim
seems to be the protection of agricultural fields as well as settlements.

Waste Land

It is described as degraded land which can be brought under vegetative cover with reasonable effort,
and which is currently underutilized and land which is deteriorating due to lack of appropriate water and soil
management or on account of natural causes. Wastelands can result from inherent/imposed constraints such
as, by location, environment, chemical and physical properties of the soil or financial or management
constraints. (NWDB, 1987).

In the study area, three main categories of waste lands are prominently observed and are in the form of
gullied/Ravenous land, barren rocky/stony waste / sheet rock area and land with or without scrub.
Gullied/Ravenous land and Land with or without scrub :

The gullies are formed as a result of localized surface runoff affecting the friable unconsolidated
material In the formation of perceptible channels resulting in undulating terrain
The word 'ravine' is usually associated not with an isolated gully but a network of deep gullies
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They occupy (relatively) higher topography like uplands or high grounds with or without scrub.
These lands are generally prone to degradation or erosion. These exclude hilly and mountainous terrain.
Hill slopes in the study area are mainly characterized by gullied and ravenous topography and shows high
proportions of runoff in rainy season. On the other hand land with and without scrub area has also been
noticed to its maximum and accounts to 54.38 % of the total study area.
Barren rocky/Stony waste / Sheet rock area

It is defined as the rock exposures of varying lithology often barren and devoid of soil cover and
vegetation. They occur amidst hill forests as openings or scattered as isolated exposures or loose fragments
of boulders or as sheet rocks on plateau and plains.
Barren rocky surfaces are also observed along very steeper slopes and measured to be 6.31 % of the total
study area.
5.3 Altitude wise variation in land use / land cover
Agricultural land: - (Slope range 3 to more than 30%)

Agricultural lands in the form of paddy fields are noticed to in the elevation range of 720 m. to 800 m.
Above MSL as well as 920 m. to 940 m and 960 m. to 1000 m. This covers only 0.69% (25.97 ha.) of the
total catchment area.

(Table No.5.3a and b)
Alluvium Deposits: - (Below 3%)
This is an occasionally available land surface area and is the sedimentary deposits carried by the streams.
Thick soil layers have been deposited in the extreme western end of the Temghar dam and are below
the height of 720m above MSL.
Built up land. (Slope range 3 to more than 35%o)
Built up land in the form of roads and settlement is present in the study area and only covers 0.18 Km2,
which is less than 0.5% of the total catchment area. Approach road constructed for Lavasa city passes
through the catchment and noticed to be cover elevation range between 740 to 1040 m.above MSL.

Settlements in the study area are noticed to be below 760 m. above MSL. Villages mainly Temghar and
Wegre are covering their gaothans and measured to be only 0.06 % of the total catchment area.

Water body: - (Slope range below 1% to 15%)

FRL has been fixed at 710.12 m.above MSL and covers 4.99 Km? area of the total catchment area. This
covers around 13.24% of the total catchment area. .

Waste land (Barren land):- (3% to more than 35%)

Barren land covers around 6.31 % of the total catchment area and also spreads throughout the catchment.
Surprisingly very high percentage of barren land found to be below 800 m.above MSL.

The variation of barren land in this altitude zone is varying between 8% to more than 12% of the total barren
land in the study area.

Land with / without scrubs occupies almost 20.50 Km? area which accounts to more than 50 % of the entire
catchment i.e. 54.38%. This is in fact a potential land surface area for optimum utilization provided
management practices are done. It also spreads throughout the catchment and almost in all altitude zones.
However, maximum percentage of the total land with / without scrubs area has been noticed to be in the
altitude zone of 880 to 960 m above MSL and varying between more than 6% to more than 10% of the entire
category.

Vegetation cover: - (3% to more than 30%0)

Vegetation spread throughout the catchment and covers 9.376 Kmz2 area which accounts to 24.88 % of the
total catchment area. Percentage of the total vegetation cover noticed to be high and more than 7.47% to
8.511% stucked in the 880 to 940 m. above MSL.of altitude range. Above 11% of the total the total
vegetation cover noticed to in the altitude zone of 700m. to 720m above MSL.
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TABLE NO.5.3 a ALTITUDE WISE DISTRIBUTION OF LAND USE f LAND COVER
Wastel
. Built up Wastela| and Alluviu
Sr. No Height uBT:l:d land |Agricult| nd (Land UE?:_.H“ m | Water Area (Km?)
T (my) [2 d) (Settleme|ural land|(Barren | with/ co deposit| body
oa nts) land) mwithout ver 5
scrub)

1 | =00 0O 0 0 0 0 0 0 331 3.31

2 ??gﬂﬂ- Q 0.00% o 0.3 0.107 1.078 (0.013 1.68 3.183
720-

3 o 0 0.014 | 0.067 | 0.26 | 0.86 | 0.33 0 0 1.531
740-

a 60 |0014| 0.003 | 003 |0.346 |0.865 | 0.397 | O 0 1.655

5 7},‘;?]- 0.01 o 0.05 0.31 Q.77 0.411 a ] 1.551
780-

6 soo |0:011 0 002 | 0195 | 093 | D408 | © 0 1.564
800-

7 asp | 0011 0 0 018 | 0.87 | 0496 | © 0 1.557

& sl0- 0.01 o 0 0.15 0.83 0.548 Q o 1.538
840
840-

9 apo | 001 0 0 0047 | 0.88 | 0583 | © 0 1.52
860-

10 | Gao | 001 0 0 005 | 098 | 0578 | O 0 1.618

11 89%3— 0.01 o 0 0.042 1.371 0.701 ] ] 2.124
900-

12| 5y | 002 0 0 0061 | 1.86 | 0.754 | © 0 2.685
920-

13 | ga0 |0.009 0 0.033 | 0075 | 2.112 | 0.798 | © 0 3.027
940-

14 | Geo [0.005 0 0 0112 | 1.93 | 0636 | © 0 2.683

15 ggﬁéﬂﬂ- 0.01 o 0.03 0.035 1.25 0.385% 0 0 1.71

16 | 289 | 0,02 0 003 | 002 | 1.01 | 0238 | © 0 1.318
1000 ! ' ' ! ' "

17 | 29001 501 0 0 0.02 |0.865 | 0.212 | © 0 1.107
1020
1020-

18 1040 0,01 o o 0.029 1.24 0.249 ) o 1.528
1040-

19 | Joeo | © 0 0 004 | 066 | 0.204 | © 0 0.904
1060-

20 | om0 | © 0 0 0.056 | 0.49 | 0.214 | © 0 0.76
1080- _ -

21 1100 4] o 0 0.051 0.29 0.156 0 ] 0.497

22 |=1100| O 0 0 0 0.33 0 0 0 0.33

T

";:::;';“ 016 | 0.022 | 0.26 | 2379 | 205 | 9.376 |0.013 | 4.99 37.7
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TABLE NO.5.3 b ALTITUDE WISE DISTRIBUTION OF LAND USE / LAND COVER

Wastela
Built Built up Wastela| nd Vegetati Alluviu
Sr. No Height ub land land Agricultuy nd (Land ?:m m Water | Area
TN (m) P (Settleme| ral land | (Barren| with/ deposit| body | (%)
(Road) . Cover
nts) land) |without 5
scrub)
66.332|8.7798
1 =700 0 0 0 0 0 0 0 67 a1
5 700- 0 22.72727 0 12.610310.52195|11.4974 100 33.667(8.4429
720 273 4 12 403 33 71
3 720- o [63.63636|25.7692(10.92890.19512/3.51962| o |4-0610
740 364 308 62 2 457 08
A 740- | o [13.63636]11.5384|14.54394.2195114.23421| | o |4-3899
760 7 364 615 26 22 502 2
760- 19.2307|13.03063.75609(4.38353 4.1140
[ = (=
° 780 | 9% 0 692 85 76 242 0 0 58
780- 7.692301|8.196721.53658/4.35153 4.1485
5 200 6.875 0 769 13 54 584 0 0 41
800- 7.566204.24390|5.29010 4,1299
/ g20 | 6875 0 0 43 24 239 0 0 73
820- 6.305171.04878|5.84470 4.0795
8 gao | 625 B B 02 05 99 0 B 76
840- _ . 14.29268|6.21800 4.0318
9 ago | 625 0 0 1.97562| 4 241 0 0 3
860- L 2.101721.78048|6.16467 4.2917
10 880 0.25 0 0 34 78 577 0 0 77
880- 1.7654416.68780|7.47653 5.6339
11 900 6.25 0 0 77 49 584 0 0 52
900- 2.564100.07317|8.04180 7.1220
12 920 6.25 0 0 26 07 887 0 0 16
920- 12.6923(3.15258(10.3024(8.51109 8.0291
13 940 | 2625 0 077 51 39 215 0 0 78
940- | . 4.707860.41463(6.78327 7.1167
14 960 3.125 0 0 04 41 645 0 0 11
_ 960- . 11.5384(1.471206.09756(4.10622 4.5358
15| ggg | ©2° 0 615 64 1 867 0 0 09
980- _ 11.5384|0.840681.92682(2.53839 3.4960
16 | 1000 | 122 0 615 94 93 59 0 0 21
1000- 0.8406814.21951(2.26109 2.9363
17 1020 6.25 0 0 94 22 215 0 0 4
1020- 1.2189916.04878|2.65571 4.0530
18 1 1040 | ©2° 0 0 96 05 672 0 0 5
1040- 1.68137(3.21951|2.17576 2.3978
13 1060 0 ° ° 87 22 792 0 ° 78
1060- 2.353932.39024(2.28242 2.0159
201 1080 0 ¢ ¢ 02 39 321 0 ¢ 15
1080- 2.14375[1.41463|1.66382 1.3183
21 1900 O 0 0 79 a1 | 253 0 0 02
1.60975 0.8753
22 |=1100| © 0 0 0 1 0 0 0 32
Total Area (%) | 100 100 100 100 100 100 100 100 100
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TEMGHAR LAKE CATCHMENT

LAND USE / LAND COVER MAP BASED ON GOOGLE IMAGE 2006
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