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ABSTRACT

Changing native land use system due to urbanizatituence hydrological behavior of the catchmetientific
study on assessing the impact of city expansiondawecessary to understand its effect on hydrol®gyinvestigate the
impact of temporal change in land use system oatanshed, present study was conducted at a miozosteetd located in
the northern part of Bengaluru city, Karnataka,idnd'emporal change in land use system during 18%b5 2014 was
investigated. Arcinfo and ERDAS Imagine a GIS anth@le processing software respectively were usedpatial data
analysis and satellite image processing respegtivainoff was estimated using NRCS curve numbehatetResults of
the study indicated that, the habitation/humaresatnt increased from 193.31 ha to 831.00 ha, agwi@l land area was
reduced from 963.31 ha to 369.07 ha between thes1885 and 2014 respectively, plantation area wdaaed by 23%
and there was negligible change in area of thenimidy. Run off curve numbers value was increaseswh f78.17 to 84.92

indicated that, more runoff from a small storm eéveading to flood due to changed land use in thterghed.
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INTRODUCTION

More people are migrating to city in search of jalpsl better civic amenities led to unplanned cikpamsion.
This urbanization over the period of time changatsve land use system leads to hydrological charggentific study on
assessing the impact of city expansion is needethderstand its effect on hydrology helps admiatsiis for better city
planning. Considering the limitations of the techu@s and practices currently available for evahgakind Use/land cover
impacts on the hydrology, there is a strong nee@xglore alternative approaches. This involves afs&eographic
Information Systems(GIS) and Remote Sensing (RSgvaluate the response of the hydrologic regimea igiven
watershed, to different land use changes over #@gerf time. Present remote sensing technology igesv for
understanding, monitoring and in some cases qyargifthese natural and management induced predictsuch as
runoff, soil loss, changes in vegetative cover, #mel consequences of habitat disturbance. Duetyoesipansion in
urbanized watersheds potential of increasing stoumoff rates, and therefore increasing the risk flobding.
To investigate the temporal change in land use/taner system, and assess its impact on hydrojoggent study was
taken up at a microwatershed located at northemngbd@engaluru city, Karnataka state, India. Bdogais fast growing
city in India converting land used for agricultiaed other purposes to residential layouts, mallsiddress the following

objectives.
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» Toinvestigate temporal chamin watershed characteristics during years 19d:201¢
» To assess thenpact of change in land usland cover condition on hydrology.

MATERIALS

Site Location

In this study, spatial data ¢dnd use system during 1975 ancl14 were collected, analysed and compare
assess the impact of temporal changes of the mitesshedThe selected microwatershedlocated in the northern part
of Bengaluru city, Bengaluru north district of Kataka state, India spreaon an area of I/ hectares. It is in the eastern
dry zone of Karnataka state agiimatic zone classification having majority of redndy loam soil receiving avera
annual rainfall 780.0 mm mofeom south west monso. It is located at an altitude of 930 from MSL with annual
mean maximum and minimum temperature °C and 17.8C, Relative humidity of 84% and 4¢ respectively, mean
annual evaporation of 5.6 mm and PET 4.2 mm (alither data is average of 40 years since 1972, spGi€VK, UAS

Bangalore weather data) (Figure 1).

Toposheet no.57G/12/SW with scale of 1:25,000 procured from Survey of India to collect land ustails
during the year 1975 and Cartosat imagery was ttsadsess the 2014 land use pattern of the seleetiedshed. To sce
the toposheet, Context Puma G600, AO size colamregawas used. Calcomhermal color printer was used to print-
scanned image. Arc Info GIS software developed IBREwas extensively used for development of gedides@
delineation of microwatershed boundary, preparatbrdifferent thematic maps and other spatial asic. ERDAS
Imagine 2014 digital image analysis software dgwetbby Integraph was used for supervised classiitaf the lanc

use.

INDIA KARNATAKA

Figure 1: Location Index Map of the Microwatershed
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METHODOLOGY
Generation of Land Use Land Cover Map of the Year 475

Microwatershed boundary was first delineated onttheing paper using the procured topsheet. Wihdlmeating
the boundary, ridge line of the watershed was a#lyetiraced looking in to the contours of the topest and inspecting the
site to confirm the accuracy of the delineatiorrtier, correctness of the work was cross verifidth the delination of the
catchment using Digital Elevation Model (DEM) usiAgcGis software. The DEM was procured from the Bdmuonline
portal of National Remote Sensing Center(NRSC), didgHad, India. Depending on the information printed the
toposheet, the microwatershed was classified iotw fand use classes they were, habitation (huratilement included
roads, buildings, and other facilities), agricudtuland (included cultivable, grass land and openulss), plantations and
waterbody. The same land use classes were tracéitednacing paper. The traced toposheet was sdamsiag Contex
Puma G600 color scanner — AO size. The scannedshegeo is then brought to GIS framework by creatingersonal
geodatabase and feature classes. The scannedwastéhen georeferenced and microwatershed polygmndigitized

using ArcGIS software. Similarly, four land usdygmns were also digitized (figure 2).
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Figure 2: Land Use Classes of the Microwatershed Ding 1975
Generation of Land Use Land Cover Map of the Year @14

Land use characteristics of microwatershed forytha@ 2014 was done using remote sensing satetliégeéry
procured from National Remote Sensing Center, Hjlukedl (Cartosat, LISS 3 Image). The raster of tteganwas clipped
using vector polygon of the microwatershed alreddyeloped. Land use and land cover was classifstguERDAS

IMAGINE software then to confirm the classificatimgite was visited and supervised the classificaffigure 3).
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Estimation of Curve Numbers

To assess the impact of changed land use chasdicteron runoff, National Resource Conservationi€gpc
Curve Number method curve numbers have been deactlfgy both 1974 and 2014 scenario. Curve numbave been
assigned to the different land use system usinglata procedure. User can select any storm evasitteon runoff of the

microwatershed for that particular storm event.

Land Use Classes of the Microwatershed
in the Year 2014
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Figure 3: Land Use Classes of the Microwatershed Ding 2014
RESULTS

Results of the present study indicated that, thmtdiion/human settlement increased from 193.3durang 1975
to 831.00 ha during 2014. There was 330% increasbhe area of habitation over a period of 39 yaensreas, drastic
decrease in agricultural land was observed. 96B8a3af Agricultural land during 1975 was reduced@9.07 ha during
2014. Reduction of Agricultural land area amowntlie 62%. It was also observed that, the plamtadi®a was reduced
by 23% and there was negligible change in ared®fwater body (figures 4, 5 and 6). Results of fuastimation by
NRCS curve number method showed a drastic redudtiocurve numbers for Agricultural land use andréase in
habitation land use systems between two study ge¥Meighted average of the curve number of allléimel use system
together during 1974 wa8.17and during 2014 was 84.92 (tableland table 2).
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Figure 4: Land Use Distribution in the Microwatershed During 1975

Land Use Classes of Microwatershed during 2014
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Figure 5: Land Use Distribution in the Microwatershed During 2014

Temporal Change in I.and Use Classes of the Watershed in 1975 and 2014
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Figure 6: Temporal Change in Land Use Classes in
the Microwatershed during 1975 @h2014
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Table 1: Curve Number Estimation for the Land Use
Classes of the Microwatershed Duign1975

Land Use HSy d_rolog|cal Area(Ha) | Curve Number | Area*Curve Number
oil Group
Agricultural land A 192.66 65 12523.04
B 577.99 75 43348.99
C 96.33 82 7899.15
D 96.33 86 8284.47
Plantation B 51.34 71 3644.81
C 133.47 78 10410.80
D 20.53 81 1663.26
Habitation C 135.32 91 12313.84
D 57.99 93 5393.35
Water body D 52.40 97 5082.45
Total area 1414.36 110564.18
Weighted Curve number 78.17

Table 2: Curve Number Estimation for the Land Use
Classes of the Microwatershed Durin014

Land Use Hydrological Soil Group | Area(Ha) | Curve Number | Area*Curve Number

Agriculture land A 147.63 65 9595.82
B 73.81 75 5536.05

C 110.72 82 9079.12

D 36.91 85 3137.10

Plantation A 15.83 32 506.46
B 47.48 58 2753.90

C 79.14 72 5697.72

D 15.83 79 1250.33

Habitation C 83.10 91 7562.10
D 747.90 93 69554.70
Water body D 56.02 97 5434.27
Total Area 1414.36 120107.57

Weighted average curve number 84.92

DISCUSSIONS

Results of the study temporal change in land useacieristics between 1975 and 2014 of the seleeteershed
located in the northern part of a fast growing copaiitan city Bengaluru, showed drastic changehalaind use system.
There was a significant increase in habitation/ &mrsettlement over the periods of 39 years since1830% (637 ha) of
native land used for agriculture purpose like copftivation, grazing, orchard and open shrub bgéohto different
hydrologic soil group was converted in to residanpiarcels, roads, parking lots and other civic @itres. The changed
scenario resulted in sealing open land and resigietater to infiltrate and causing flood even dgrless intensified storm
events. Estimated curve numbers to calculate ruoof& particular storm event is the evident far tihanged conditions.
Increased weighted average curve numbers in 20d¥paxed to 1975 attributed to more runoff from liessnsified storm
event. It clearly indicates that, there is lesspsctor infiltration of water and ground water regd® It also resulted in

depletion of ground water in the study area.
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CONCLUSIONS

The present study clearly indicated that, the egpansion converted the native land used for aljuicy

silviculture and other crop and animal husbandmppse in to construction of buildings, roads, attteo civic facilities.

This changed land use system attributed to moreffdrom the catchment lead to sudden flood. Urkation without

proper planning giving less scope for constructadnwater storage structures, sufficient drainageslifies for safe

disposal of excess runoff. The sealed soil surfastricts water to infiltrate lead to less groundtev recharge and

depletion of ground water table.
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