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Abstrack
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Intreduction ) y

In the recent decades (1980's and 1990's} there is & spurt of motor visthicles conseguently their
impact on reads. In crder 1o accommodate growing viehicles of all sors. There is increase in attempt of
road construction particularly widening the existing roads. Mo doubl this kind of road developrment has
Bécome inevitable but the megative impac! s on land ‘and the natural vegetation of such. stretches. In
certain sections highways and roads passes though valuable agricudiural fand firigated trecks). Qnee
thare stood avenue frees on both the sides of the roads. A traverse zlong the major highways or Siata
highways, even magor distict roads once can s8¢ immense loss of original avenue trees. This loss of reas
15 not only physical loss bl also environmental loss too, on one hand, oss of habitat to birds and oifer
fauna a1 the same time. Envirorenents! koss s in the farm of carbon sinks. 1 s neadiess 1o say that there s
a virtual koss of even bio-diversity wivere ornamenial irees and flowering plants of wery short life have been

adopted.
Study area

Matienal Highway Nod {(GOL in Karmataka) which connects ‘Mumbal with Chenngi via Pune-
Bangalore. Al national level it connects Mumbai-Defhi-Kelkata-Chennai with Mumbai. it passes through
almos) in the heart of Karnataka in Morth Western - Sautheastern and Eastern directions. It haz a total
stretch of T3T &mg, in the state accounting for (12.38%) of the Golden Quadrilateral Highway of entire
lenglh where Gelden Quadrdateral highway s a total length of 8852 kms., in the country. In Karnataka it
stants. from Holar district with first town Mulbagal rons e west and touches siale capeal Bangalore
matrapelis. 1t goes aimost Morh, North western direction fhrough ot the siate. In this stretch from
Bangalore, it touches Tumkir, Chitradurga. Davangers, Haver, Dharwad and Belgaum ke dstrct
headguarters and othar towns in their districts In Kamalaka: In: gl there are 105 towns of various sizes in
the late along Mationad Highway out of which 24 are on the Golden Quadrilateral Streich. And they are
expariencing rapid urban land use changes related to highways. MNippeni is Morth Waestern most, bown of
Karnataka on Golden Quadnitsteral,
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Figure 1. Siudy Area.

Methodology

I thie. presen] study an affer has been made fo gather information about the species of avenus
trees from “secondary souroes Fhe respective’ dislriol Garestear of ImcER: I order to get first hand
infirmaticn ‘about the loss of avenun brees, sample field work has Been undertaken along the Golden
CQuadrilateral siredch of Karnateke (NH-4).  The hed observation and the field work is concentrated
betwean Mulbagal in the east and Tumbkur in tha west along the Matonal Highway Nod. Secondany
information has been collected and analyzed about the natural vegetation and even avenus trees planted
along the NH-4. An effart has been done fo prenars kst of Irees |6al and 8 the sama time a5 a strategy to
grow avenue frees list ol focal frees with their botanical name has been identified. An Envircnmeanal
Impsdt Astessment of sueh trees planting along Golden Cruedrilaters! streteh hias bean worked oul,

Concept of Iree planting along major highways

In'Ingka from time immemaorial ommon good practces ke planting avenue trees along & road,
corsiructing wells, small farks over the commaon festures with the advent of Britieh arkd ingrodustion of
automobiies gnd change of times has erodaed 1his culture through Vana Mahothsavas that is afforestation
megsures by the department of forest, There |s some amount of avenue trees planting scross the siata.
However a fraverse &long any such newly planted averue trees iHustiate that since hardly there are Iocally
sulfable tree planting, many of these ormamental trees (Guimur) have not yielded desirable results. There
Is & repegted ailempts of free planting, but rate of sundval s not satistactaory. This may be dus to lack of
pengle paricipation on one hand and this baing goversment wenture. There i3 planting but watering and
boost planting tree care i -not &t all satisfactory, However e iz stll repeated replanting amd half
tizarted attempt intrease. their survival bl thers ie 2 need for peoples participation and planting of
eitvironmental Ilesdly species along the major roads and ghways.

Present status of avenue trees along gaolden
quadrilateral stretch of Karnataka ) y .

Before 1939-2000 present Golden Quadrilateral strétch of MNational Highway in Kamalaka was
MNatiopal Highway Mo.d (Madrazs- Thape), Wilh the.onset of economic liberalization (1988, 1920, 2000} in
india thars was enormous increass of automokbile transpormatenn in this feghiway, Subsequently, in 2002, at
the inslance of the then prime minister {(Atzl Bikan Vajpawes), this natiomal highway Started mlermittant
widening mostly into faur lane highway. Many private builders in Karmataka (Soma enterprises, R.MNE,
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Punj Lioyd et} converled over the years this entire sireich of T37 k., rational highway [nio four lane
highway. Howsver near urban imits 1his hag Been further widened into six fane highway ofien with some
mare service roads. This restlted Inta four lans highway widéning ugto 14 mits. widhh and six lane highway
irsti 21 mis. widlh, Consequence of this widening of MNH-4 like highways lost valeable tress wiich where
hundrec vears of old planted an silher side of former two lane highway. Some of these trees which have
become remnarts consisting of just less fhan 19 former their existence can be saen even now In the
medians, priot to widenlng this kind of National Highway had traditional avenue {rees (fable 1),

Table 1. Species of Avenua Trees

Sl | Local Name (Kannads) English Name Botanical Names

1. Hunase Tamaried Tamarindis Indicus

= Beevu Heam Ayadirachta indica

3 Maavu Bargo Masapilers

4 Honge | Pongamia Pongamia Glabea Jarbosa

g Nipprale J=maon Tres Sympgium: Caming |
B Hppe Incdian Wilberry Mhoros Ingdce |
T Aala Benyan Trea Fiziz Bengalensis

B Arall Paspal Tres. Ficuis Religosa

g Al Fig Tres Ficus Glumarata |

Source: Gazetaerof Inda

It was quite common fo See trees on major roads Fke Nations! Highways, now even State
Highways, District roads having some exent of mostly Banyan treas, Meam [rees, Tamarind irees as
“avenue trees, There iz a virual boss of all these trees along 1he Galden Quadrilateral sfretch due to its
widening, which became inevitabie with the growth of increase aulomaobile transport across India hence
thera ig-a total ioss of vegetation or awsnie trees in the entire siretch. There is an attemipt to gresning the
highway redian Dy sorme fiowering boshy plams. However, this is now malch to formier lush green aveniue
freas, which were so hugeniol anly in number Bul 2850 in-gize. In past these avenue trees provided & sort
of habitat for variaty of birds, some extent fodder for animals and food for thousands of birds. These trees
werg greal carbon ginks and emitters of life giving moygen. Mow' it i B history and demiands a renewal and
conservabon of vegetation along these highway siretches.

Sustainable development of avenue trees along the Golden Quadrilateral Stretch

The main objective of this paper 13 1o investigate and fighlight the aspect related to afforestation
{o be done on either side of Goidien Guadriiateral Stretch.  OF courss thege must be done ecientifically
withaut Harming easy fow of vehicular transport pariculady huge trucks. Researchars have obsered that
{rom the edge of Sxisting four and six lane of golden quaditateral. There is substantial amount of vacant
land available for such avenue trees planting.

There is a nesd (o plant copventional / raditionsl avenue trees listed in (Tabde 1.). These tress
have baen recommended because of their longevity over hundred years,  Their Tnuls, lsaves, twigs el
have lter vakses which are emvironmental fnendly. Trees like neem {Avadrachta ingca), Indsan mulberry
[Mars indica), they have fruits bearng oll seeds. They feed birds and: fheir seeds are collectad for it
Iraditionaiy. Acrogs India several stretches of avenus tress provided valuable oit seeds, cerain vegetatve
resources (lodder), ewen fire wood from thiir dried twigs. They were freafed as common resources and
protected for hundreds of years. They added snvvronmental value while they had immense Importance as

“inhabitants for areal fauna. Even their oll cakes they have immense value in these days of soil degradation
by chemical fertilizers, Natignal Highway Authority of India can introduce sysfematic collectian of such
products from avenos trees, which leads to generation of employment and revenue for villagers aleng with
thesa, they have environmental vaiue as immense of carbon sinks. IS certainly énswres on protection of
lacal and gloksal emeronment,
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Patential Scenario of avenue trees along golden quadritateral stretch in Karnataka

Thee main objective of Fse pieces of research Is to provide the patential of Gelden Cuadrilateral
strgich In having general avenue trees. | view of both economic and emvirenmental value, Golden
Quadrilateral must initiate the systematic tree planting (Tabie 2.), llustrates briefly the potential scenario of
guch avenue trees to be planted in the study areas In the remaining stretch of Golden Cisdrilateral in
Kamataka and alse in the entire stratch of Golden Quadrikateral in Indis.

Table 2. Potential Scenario of A venue Trees along Goiden
Quadrilateral Stretch in Kamataka 2009-10

[ Golden Guadrilsters) Stretch ] ool e ‘?t"‘ﬂ"'!,m"“ et
1 Katbagal 10 Tumicir e, Study Arad 164 164 % G0 = 14,760
[28.6%:) {EEEY |
2 Femaning stratch of  Goides- Quadrilsteral n 573 573 x 8= 51,570
Kernataka | e | (775
3 Tl Gokien Quedriiabersl Stetch in Karnataka ar T3 %00 =88330
{12:4%) {15 4%
] Golden Cuadrilatare! Streich In 5282 SASZ x B <535, 540
Indila [iniuding Kamalaks)

" Althe rate of £5+45 = 90 treas far K,
Source: Compiled by research imestizatans, 200510,

Godden Quaditateral siretch of National Highway in Karnataka aseounts for 737 bm. of distance
in which present study aréa betwesn Mulbagal to Tumbkir accounts for 26.6% of highway distance in
Karnataka. At the rate of 45 trees per k., on-one side, actounts for 90 frees per km, On sither side it i
estimated thal the anline Golden Quadvilateral sirefch of Kamartaka, which systsmatic planting wil have
66,330 avenue trees which accounts for 12.4% of entire Golden Cuadrilateral Stretch in India. The study
are will bave 28.68% of avenue fees in Kamataka lf systematic avenus tree planting, tolal 5.35 660 rees
will b found along the Golden Quadilateral. Being a fropical monsoon cimatic feglon, it has not ondy year
rounding growing pesiod but also to & great exlent access to nearby wates bodies: Panicutarly water bodiss
flane, wells, canals ete). need fo be utilized systematicalty in this direction. Thioisgh It involves some
additional expendgiture bl from the view point of the econamic and environmental vaiue of awenus rees in
the larger inlerest thie project is viabla and nesds considaration,
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Absfract

farmatian s 8 pad of e overal eouiemend foriniplipence by tie semed forces. The rght
informanion st night tme s Grucial for successi tsclical and igeneal plannng. The millay command which
gogunres e inforiatien fEsfoa@nd oses o Gel wil be @i an atvanfageous oosiion i RELE whrs A
will @5 rescue pperations, In this contaxt remate Sensing dara plsys & ial rof; in the present shad, very
High resoihion. dity (both rechioeesr and ol spectrall having 5n addlitional advaniage of muli-Anguly
FEQUERCE WAS UESD 0. skpiors the miltary apaicsion it 3 O environment Many msthods rave basm
dsviad for combining Migh - resoliinn Parchromalie  (HRP images. with fow resdiufion ol Specta)
{LAM) imagas. The Ehlsrs fugion mathod was used 1o fuse LAMY wih HRFT i order fo. gef enlancsy
spabal and speciral characharishics an lisad imags, Erdas Winsel SIS module was wed B¢ eotang fosed
mukkanguisr dsta for ey applcanan Becavse wirual SIS providsd real ime 3 D evivinsament with
fmad images,  The  resuls - ane encouraging and provids oo e father refnermants,

Key words—Llow- resplfion: Multspecial mags, Higf-resolition . Panchvamsis dmage, Dafa fasion, 20,
Virtual GG

intraduction

In gereral, data fusicn 15 the process of combining, the lower résciution pixels with the
higher resglution pixels o produce & high resolution image, It aims for obtaining information of greater
quatity and fo allow infegration of different information sources may fake advantages of  the
complementary spatialtpeciral resciution characteristics: typical of remcte sensing imagery. A set of
‘WaordView-2 mulli-sequence imagss, inciuding both 168 it panchromatic anad multi-spectral 8-band
images of Al de Janeiro (Bragl) forms the-study area:  These images were collected on January 2010
within -a threa minute time frame. The multi-anguiar sequence. containg the dowrdown arsa of Rio,
incduding a nurmber of large buildings, commercial and indusirial structures; the airport and a midure of
community parks and privale housing. Since there are & large wvarety of  possible  applications.
Defence Industrial appfication was selected as the ‘research fopic and few possible military
agplication=s were fried among them.

Need for study

Geagraphic. information 5 & pam of the overall fequiemant for intelligence by the amed
forees: The military command which acquires the information fast and uses it fast will be af an
advantageous position in fullire wars as well as rescua operafions. The fevel, amount and detail of tand
refated information required, depends on the level al which operations dre being considered. Thare
are personne rights from tisld commanders to command staff. They need access to a geographic piciure;
map or photograph 1o help and assess a situation fo cary. oul planned operations. In the present
digtal e=ra, the remote sensing, GES and arfificial intslligence © technologies can  together  be
affectvely  wilized to develop intelligent systerns for milary applications. C4l (Command, Conirol,
Communicaton, Coordination and Information) is ong such syslem, where these technologies can be
efficiently used, The areas where presesit military capability may be enhamced as a result of the
employment of newer remote sensing syslems  afe  mdnitorng  pafterns - and  seasonal | variation
and |ooation of other modfications and the apility 10 assess very quickly tha digital ditfierence
betwesn one image and ancther acquired at a later date. The gecgraphic nformation reguirement can
broadly De-dvided into three areas. nanmaly = Irfrastructure information- prmarily aboul man-made features
but with & geographic location, air fields, pors and harbors, resources and utilities, ransportation &
communications, wrban areas. cvilian siores suppord, repair and malntenance, terrain infelligence, that s
prirmarily concerned with the natural featres of the termain (Such as vegetation, soifs. geclogy, water
fealures & beaches efc.) and Environmantal data, such as dimale and weather, The very high-rasolution
imagery provides a capability to. conduct detalled  reconnaizsance and subsequent extraction of this
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crifical information, The use of geospatal inteligence In defense forces  has revdutionized the
way in which these forces opecate and funciion. Geo spatial Intelligence can be defined as the
"Exploftation and analysis of imagery and geospatial information fo describe access and visually depict
physical features =nd geographically referenced activities on the sarh™. It is the merger of geospatial
data wih iragenes 50 as to amive &t layers of information that depicts the physical and  cultural
features of the: area of intersst in three dimensions and aflow users to visuslize inscosssitie terrain,
Hence an altempt has been made with the very high resclubon dats which aiso has an addtional
advardage of mulk angular ssguence taken within a {hree  minute time frame 1o create  Such
geospatial intefigence. Getting the right information af the right time can change the fate of any war, In
this: aspect, his preseni paper iries lo esplore the data in 3D environment by using ERDAS
processing, Mirtual G5 Vinual GIS  supporte  dyvnamic. visualization,  fght sequences; and the
managerment ¢ assimitation of muitiple geographic data types in 2 reaktme (Vindug envircnment) 30
emvironment,

Methodalogy ‘

... The detaited methodofogy used In this siudy |5 as folows: The digital ofobe data was
dowminaded (n "0 format and imported to. ERDAS Imagine 5.1, Simiarly raster data of the Sludy
ares was #eo downloaded for 30 analysiz, The Panchromatic data was fused with Mulli spectral dats by
uzsing Ehlers lusion techniques after exploring various fusion methods, This mulll angular sequsnca
fused dala was loaded in Virual world editor aleng with elovation datz and one viual word fSile
was: crealed. The same was opanadin Virual SIS viewer for explaring the study ares. The Created
reafistic- 30 interprefations with IMAGINE Virtual GIS were beyond simpler 30 renderings and bagic fy-
threugh, IMAGIMNE WVirtusl GIS allowed o fuse the dals quickly and easlly Wsualize the 3D
envirgnment. Vestor GIS ldyers were added fo create realistic views of study area, Since the milfary
operations need wpdated dala and information based on the  dala should ba readily avadable for
taking decisions a1 the field, Virual GIS modole cotld be an ideal chokee for that purpose: Tha
Arc GIS 0.3 was used to momilor the flight movaments and ship movements E-Cognition Developar
Trial viersion was aleo used to classify the Jand use land cover data,

Regults
The resufls are discussed in different seclions as the image analysia progressed in the analysis.

Pan sharpening

Many methods have been devised lor combining High-resdiidion Panchromatls  (HRP) images
with low resoligion multi - spectrat (LAM) images.  In general, varieties of data fusion techniques are
devoted M merge LAM  and HRF | . which  exhibit complementary characterstics of
spElia and speciral resolutions. Such an ap ion is Knewr as pan sharpsning. The data fusion
methods inclede’ modified intensity-hue satusatton (IHS), bravery transformi{BT), principal component
analysls {PCA), mulipliestive transform (MT), wavetength  resolulion . merge (WRM). Even though al
these processes can Improve spatisl guality, smaong these methods the Ehfers method looks Detter
tham all other methods in terms of quality of spectral information, along with befter spatial quality.

The wvarious steps involved in Ehlers fusion are intensity-hile saturation{HIS), fast faurier
transform{FFT), lowoass filer(LPF), Highpase filter (HPF) Inverse (FFT), lowpass filtared intensity,
high pess filterad panchromatic band and at the end an inverse IHS transform which coniverts: the fubed
image Info the RGEE domain. That's why Ehlers method gives the symiwsized rasult tiosest to what the
cormesponding mulfi sensors would - observe at. the high resclution level, This combination of High
speciral and spatial resoiution 5 very effective in automated feature axtraction. Hersafter, fused image
of LAM with HRP will be described a2 Pan shampened image and “Fised image™ means the fusion of
muil angular fused data,

Fusion of muktiangular data In Virual GIS

Tha Virtual GIS provided real time 30 epvirenment with fused images: In the virfual G1S moduls,
Hrstly Virlual world was created by adding all five mull angular 'dats layers ang Dem data. Afer
processing the data in the wirtual word editor, the vinual viewer was used to view the ‘Fused

‘Geograpbical Anshyisi of Union Geparsphic infonoation Tectnplogins. Departeman of Geagraphy, Bangalors Univarsty, Sangaters, s
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data” in 30 envirgnmaent, Three sets of data such as Pan, Multl specirel and pan sharpened imagss
were simiary explored in 30D erwironment. The Enders pan sharpened image was more effeciive: than
alhar two sets of data In onderstanding the ferain condiions:

The Virtual GIS module also permits to créate & movie based on the options given in the stena
propartias.  The Mavie created in this madube-can halp 1he deckseian makers in the fisld ang 2f50. an
owarall feel of the fleld of operation.  There sre ways 1o create mowie file with two difierent formats. . From
fibe meny, we can create movie by stan recording in "mpg” format and from Virssl SIS moduls by wsing
“create Movie”™ option, the movie will be-stored it . aw”™ farmal; Both tha ways are helplul to apprehend the
theatre of operalion al different angles with different zoem level. Virual GIS also permils 1o add vactor
layers in the virtual workd editor and possible jo view as on overlzy in virtual Viewer in 30 envirenment.
Henca the toads were digifized in ArcEiS 8.3 and the *.shp” file was brought info Wirtualh GIS environment.
It weas added to the Virtual World: edifor and viewed i Virtual GES viewar,

Monitoring Tracking of vehicles
The continucus data was helpiul o mensor the chapges within the: 3 minutes frame work
i the 'Gulf area. In gederal by sing world wiew data one can idently all major naval vessels
(combatants  and  SUpport  vesseis).  Ship repair  aciiviies  and dockside activites and It also
allowes the analysis to deteérmine repair cycles and preparations for mobilizing. In the given scene some
vessels are seen cleady Indock yard-and also mobilizing in varous focations. By usng diffsrsnt band
comiinations, wa can identity some inlerasting featurss in the gulf area
Partiqudarly  some specifie bands ranging from 400 10 880 nm (3] gave some interesting
absefvation in the gulf ares One alrcralft and some wessels are seen only In these spectral band
combEnatons. This could be of some imeligent information may helpful for defenss oparations. The new
speciral band of Worldview 2 stch as Yeliow-band e cricial 1or such combination Lo identily this
infarmation. The coastal blue band has atso showed some wessels in the new localion otver than
wital were observed with ptteer combinations. of speciral bands inthe given scene,

View-shed analysis

The terrain evaluation, obeensshon, wiibility and fiséde of fire are the imporiant aspecits of fachcs
and” iogistics. The avallability of ohsamvations and visielity depend upon terran fealures, An ides field ol
fire 1% an open ares of 1&rain In which the enemy can be observad and In which he kas no protection
from fire. Concealment is the protection against cbservation, whereas ‘cover' implies protection from fire.
The idaal defencive position (s one attording conceaiment and cover to those withtn bat nod to-anemy. in
the Virual GIS modube, there 15 possibillty of this analysis. The Aster data-and the digital globe data psed
in Virtial GIS module’s View shed angfysis io evaluate the field of fire and the concealment.

Extraction of objects: Image classification

Tha military stidy of terrain involves the denfificalion and mapping of the natural and culiural
tealiicas of tarvain. Therelore image classification 15 -an integeral par of terrain analysis. The viry Tegh
regalution data clessification stH remsins 82 8 major challerge because i requires  sophisticated
lechnology. As in gur cdge E cognition (Tral Software) has been used to classly the image By using
il resolution segreentation.

Conclugion

Thus the Very high resolufion data with: its mulli angular seguence imageries s very uasful for
military opewations. This will hiedp in tactical and logistical planning and. monior the. roap movements
The vinual GIS are an sffective module, highly suitable for defence apolications ard there is good stope
for terrain anafysis and view-shed analysis. ArcGlS and E cognifion software sleo suppont iodevelop the
geo spatial intelligence which is the nesd. of the o
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LINEAR ASPECTS FOR MORPHOMETRIC ANALYSIS:
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Abstract

The sathis surfaos i striciuned info weterehed, Walershods anajysis bessd on mombameln: parsmelecs &
WeTY fTeorant for watsrshied nhnning. The mavphometne analesis of a craisane basin ang thair sfreem
grarams can ba beler actusvad Ircugh Medsuemeaf of Knear and Secial aseects of drainage nehvork. [t e
prasent study, we iy o caicuite mompbomey of e walershad with using Wnear ga-melers such as sfream
ovdier, siream levgih, drainage densiy, sieam fequency, biuroation rfio, dsinege fekhuee. Rarmasandra
ke s gne of e imcodant lakes, which @ eafed in Bangaiora Wetropollan Region. in ihe catchmens area
kng ang walsr rescdrces’ s nol piiiced efeciiely by ftha inhabfants. To imorove e Welhood 8
Sncirecooie condiions of the nhablanizs of the catchment thage nead gefended study of the lake, Pence
i research work was camied o Topoman, GPS poinls ars Leed as data soumes for 1 analsis, Horfon,
Sehumn, Stahier lews have been used I achievs e sef poals. Arg 35 52 Endas imagine 2.1 &GI8
sofwara s & GPS fawvs basn sgoked fers o arve st masming il findings, Ramasandra ke has 2,97 59 km
catchment aed and late sred @ 654 hectare & s pevimeler i 6.7 Km Wateshad ordenng & ame af e
mos! mporan: aspecis of glnning for Mpamentanan of @ devsiopmant and management programs. The
pragend siudy demansinates (he tnea: aramelirs for mayphomeds ardhss.

e words? Morphomeinc Analesis. Catchment draa, Linesr Farameters

Infroduction

The earli's suface is siuctured inlo watersheds. Mydrologiste and Geomarphologisls ars
interestedd In the study of spatia! warlabiély throughowt a watershed. The quantiative analysis of
morphomatric parameters iz of great wifty in lake basin evalustion, watershed priorlization for soll and
walar conservation, and natural fesources management al micr leveal.

Marphometric’ analysis provides guantifative description of the basin geometry 1o wnderstand
indlial elope, structural contrals, geological and gesmerphic history of drainage basin (Strahler 1964),. The
Marphometric aralysis (5 mathematical calculaion of the paramater like stream arder, bifurcation ratio, and
drainage dansity and so on. I s the méasurerment and mathematical analysis of the corfiguration of the
earh's surlace, shape. dimension of its fandisems (Clarke, 1956). Morphometric analvsis requires
measurement of lingar leatures, gradient of channel netwerk and contributing ground siopes
of the drainage basin (Nautiyal 1994} Morphometric aralysis is a significant tool lor prioritization of
subwatersheds evin without considering the ol map (Biswas et al., 1954).

Fluial merphometry includes the consideration of lingar, areal and relief aspects of a drainage
basin. In these aspecls linear aspects are very impartant, hence the linear scpects of the hasin
morphometry of Remesandra fake watershed in Bangalore Metropolitan Region has been chasen for the
research. The linear aspect includes the hisrarchical orders of atreams. numbers and lengths of segmenis
and warious relationships among them such as desinage density, stream frequency, bifurcation ratio,
drainage texture,

Ramacandes |ake iz coe ol the important lzkes, which is being used for many purposes. In the
pasl lake was used for drinding, agriculture and domestic purposes by surrouncing villagers and
agricuttural fields: In the catchment area of Ramasandra lake land and water rescurces. are mal wilized
effectively. by the inhabitants. To improve the liveshood & socioeconemic condiions of the inhabitants of
the calchrment thess need defended study of the Jake. Rapid growth of Humian population; sattiements,
inchstries & sewage water are the chied factors for the degradation of Ramasandes lake,

Migin objectives of the research paper s 1o identify the hierarchical ordars of the streams & thair
mature and also investigate th linear charactenistics: of Aamasandra Iske watershied, The methedology
folicwed for the research s thal, GPS dala are used to collect the latitude, fongitude and alitude. Erdas
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Imagine Processing 3.1 software is Used for georelrencing & projectson, Arc GIS 9.2 soffware used for
mapping. The base map of the Fanasandra lake watershed was prepared based on Surdey of Ingig
Topographic maps on 1:50000 scale, The Ramasendra iske drainage network i3 delineated from rectified
S0 topegraphic map Mo, §THS on pelyconic projection system with the help of GIS softwares.

The Enear aspect for the defineated basin are calculated basad on the formuta given in the below jable.

Table 1, Linaar morphomelne paramelers

Morphametric Parameters Formuta Reference
Arga (km2) A |
Parimeter (km) P f
Stream Order Higrarchical Rank Stranler {1564
Stream Langth Langth of the siream Horoe { 1945)
Leimmbin™Mu
Mean Stream Length qur_'a;-;al‘fgr.!ml mﬁﬁ"ﬂﬂh Sirahles {1964}
M= Tiotal no of stream segmeants ol order u.
File MuiM w1
‘Wheare, Ab= Biturcation Ralio,
Blfurestian Ratia Hu- Tatal i of siream sagmerts of arsr u. Eatumm (1956)
R+ 1= Mumber segemants of the necst highat onder.
Deimbar'A
Dralnage density ‘Where, Dd= Drainage Density. Herton {1846)
{kmisg. km) Lum Toial Stoear lengh of order u,
A= fras,
Fa:hku'.ilu‘__ 1
Whera, Fe= Drainage Fraquency. Hertan (1945
Dradnage (Stream)
h o :w:ﬁalmnfatr&nm SEgmeEnts of ardar L.
Fiddu'P
) Wihisre, Fie Diainage texture. Smilth (1850
Drainage texture Mu= Totai ng af Siream segments-of ordar u,
P=Par meter

Ramasandra Lake is situated about 11.46 km squth west from center of the Bangalore city.
Ramasandra lake is sluated between 12° 56 417 1o 12° 56 54"norh Latitude and 777 28 1470 77° 28 227
east longitude and af the slevation of 974 meters above mean sea fevel.

The Ramasandra lake has 2.32 sq km caichment area, 6.54 hectare is area of lake & its
parimeter is 6.7 km. Siream order of ihe drainage basin iz the successive adjustment of streams within &
drainage. Hamasandra Lake comas under Vrushabhavati vallsy and this watershed has close relafionship
with Manganahalk lake.

Geapraphical Analysie of Linian Geograshls informaticn Technolngists. Sepanment of Geograohy, Bargafara Univisity, Bargalors, ndl
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Amnalysis

The vartus knear morphometic parameters of the Ramasandra lake basin were determined and
ara summanized in differant tables. The analytical results of the linear aspect of drainage network such as
siream onder, stream length, mean stream |ength ratio, bifurcation ratic etc, have been presented in
different tables are given befow.

| Stream Qreler
Paresandes Lair Tal Ghired Afed

Figurer 2. Stream Ordering map of Ramasandra Lake Catehment,

Above map shews e drainage network & stream ardering of the catchment area of Rarmasandra
lake. In this siream ranking map with tha increasing stream ordey size of stresm also increasss.

Stream Order

In the drainage basin anatysis, the first step s to determine the stream orders. Many siream order
classifination systems have Deen developed, but no single systam has been universally accepted. One of
the sarfiast methods developed, and possitly, the maost commanly used method oday, was developed by
Strahter in 1952 In this systarm, the smalest headwaler tibutanes are called first-order streams. Whens
o first-order streams meal, 8 second-order siream is created; whers two second-order sireams mesl. a
third-arder stream (s created: and so on. In the present study also Sirabier method was osed.

Table 2 Mo of Sifeams Figura 3. Parceniacss of slresm ofder
irs catchment arga
Stream Order Mo of Streams | Percentage of Stream Onder I
ER S
1% order 63
. 1ut arcer
8™ order 12 T 2 e
) i e
5 order 3 | m,_:‘,’m
4™ prder 1 I

Thi charactenistic of fha study arex it exhibits s a.d“' order dealnage basin (Figure-2). In this
caichment area there are B3 first order streams, 12 second ceder streams, 3 third order streams and 1

Geographical Anakyii of Urash Seographic Idrmation Technolopsts Dapartment of Geacgraphy, Bangnicrs [vinity, Bangalers, nsia
Vol | Munbey-1 dy IE [ i |
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fourth order stream are entified. In the sefected watershed number of stream will decrease whan the
stream order is increasing. Drainage patierns of stream netwark frem the basin have Deen obeerved as
rainly dendritic bype which indicates the hamogeneity in fexisre and lack of structural control,

Stream length & Mean stréam length

Strearn langth is the fotal length of streams in & particular order. Generalfy, the 1otal length of stream
segments decrease with stream order. The nurmber of streams in various orders is courtered and this total
Iengit of esch order siream = caléufated a1 watershed leval with the helo of GIS soltwars,

Tahle 3. Stream Lengih & Mean Stream Length Figure 4. Stream Length & Maan Stream
in Ramasandra Lake catchmant dréa Length in Ramasancha Lake catchment area
Stream ﬂrﬁ Mean ﬁu':am Stream length & I
Mean stream length [
1# crder 12.2km 0.2 km 14 I
i §-11 4
E 1
2™ order 2.6 Hm 0.2 km H : i O
5
3" arder 2.3 km 0.8 &m % ; it i
n i aa
& order 1 Akm 1.1k | T D et ol
] Stream Diner

The stream langth is compuled based on the Heitan Law. The number of streams of various order in the
watershed counted and their langths ars measured, In this watershed 17 order siream has 2.2 &m. 277
crder stream hag 2.8 km, 37 order stream has 2.3 km, 47 order stream has 1.1 km stream length. In the
study - @res, tatal lenglh of stream ssgments i maximum for firss order and decreases as sirsam orndes
increases. This is a nosmal trand 2nd indicates that the terrain has low lying retief, gentle slope and has
homagenous ithological struciure,

The mean strsam length is a dimersionless property, characterizing the size aspects of dralnage
network and is associated surface (Strahler. 1064} It iz obtaired by dviding the total length of stream of
an order by tetal number of seoments inthe arder,

Lam=LaMu
Where, Lsm= Maan Stream
Lu= Total Stream length of arder u.

Iri the present study mean stream length variesfrorm 0.2 km to 1,1 &m, In this watershed 17 order
stream has 0.2 km, 2™ coder siream has 0.2 km, 37 order steeam has 0.8 km. 47 arder straan has 1.1 km
rmesan slresm hength,

Bifurcation Ratio !

The bifurcation ratic is the ratio of the number of siream segmenis of given order 1o the number of
segments of nexd higher arder, |8 is 3 dimensiontass properly and shows the degree ol integration
prevailing betwsen streams of varicus crders in a drainage basin, Horlon (1545) considersd the bifurcation
eatio a8 index-of reliel and dissertation. The Mean Bifurcation rabos charscienstically range between 3.0
and 5.0, for watarshed in which geolegy is reasonably homogeneous and no struciursl distlrbances.

Sohumm (1856} anpreseed by the following souation.

Ab= MuMw-1

Whers, Rb= Bilurcation Ratio,
Mu="  Tolal no of stream segments of order b
Mu+1= Mumnber segrients of the next highes ander.

Geapraphical Azalyals o Lnioe Geograghic Inhermanion Technologbas. Departerant of Ihag,upl'n:. Rangakore Unsersity, Banpalore, Inda
Volome-| Mumiber-F Judw H0j 2 1S58 1210837 |
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Tabie 5. Biturcation Ratio in Azmasandra Lake catchment area

e
1* order 5.26
2 ooder 4
3™ arder 3
4™ grdar
Mean Bifurcation Ratio a1

In tha selected walershed bifurcation ratic ranges batwesn 3 o 5.25. The lower values of Ao
indicate thal the watershed has Sulfered less sineciural distrbances  and the drainage patiern is not
deformed. The mean Bifurcarion ratio 15 4.1 this indicates strang streciural confrel over the ‘drainage
patisrn while the lower values are indicative of not affected by structural disturbances.

Drainage density : : :
Drainage density Iz ane of the Important linear aspect of the drainage basin. I:m'nagu clansity is defined as
the clesensss of spacing of channels, It I5 expressed in unds like kmkm® or miimi=, The measurement of
Dd js-a useful numerical measura of landscape: anglysls and runott polential (Chorley, 19680, Drainage
density depends upon both physical and efimate characieristics of he drainage basin. Drainage density is
affected by the initial relief, soll infiliration, and undarlying rock type. Climate atfects drainage density both
‘directly and indirectiy. The amount and the fype of precipitation inflience directly the quantity and
character of runokl. It is a todal fength of all the streams in a drainage basin dvided by the tolal srea of the
drainage basin.
Harton (1945) eprassed drainage dangity by the following equation:
Dd=liA i

Whers. Dd= Drainage Density.
Lu= Tofal Strearn length.
A Area,

Strahler {1964) noted that low Dl cocurs wivars basin refief is low, while high Dd is favored wharg
bagin reliet is righ. Drainage density is measure of how well or how' peorly 2 watseshed is drained by
slream channels. The walarsheds can be grouped into four categories on the basis of drainage density as
caurse where Dd=5 km length per km' arpa, medium where Dd=5-10 km km™ area, fing where Do=10-
ke ke area and vedy fine where Dd=20 Km ke ® area; The Ramasandrs izke catchment area has 7.8 ki
drainage densily, This means lake calchment areq has medium drainage density (Strahler, 19845 This
incicates fhat the lake basin has fow ralied, madium permegble subsoll matenal and less vegetation cover.

Stream frequency
Steearm frequency is one of the imporian linesr azpect for Morphometric analysis. The Siream
irequency. concept was introduced by Horlon (1932 It is alsp called a5 a Drainage frequency and is
shown by the-symbel Fs. Stream frequency is-the fotal number, of siresm segments of all ordere per gnit
area. Stream frequency have close relaton wilth e drainage density. Xt cbserved that there s a
decrasse In stream frequency as the stream order increases. With higher. Fs values show resistantiow
conducling sub-surface material, sparses vegatation and high relief, Low Fs shows well edocafion snd fow
redial,
Hoitan {1945) referred the formula fo caloukale Siream lrequency that is
i Fawhln b
Whara, Fs= Dramage Frequency.
M= Total no of stream sepmants of order u.
A= Area

Geagraphicsl Aol of Urion Geopraphie information Teoresd et Digsctment of Geaprechy, Bangatone Unkrerany, Bangalore, Inda
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Table 6. Stream Frequency in Ramasandra Lake catchment area

Straam Order Stream Fraquency |
17 poer 2
% ander 52
3™ orider 1.3
§ 47 getlex 04
Maan Stream Fraguency ! BE

In the setected watershied the walue of stream frequancy (Fg) for the basin:exhibit positive
correlation with the drainage density. Drainage frecuency decreasing while siresm ordes s increasing,
Famasandra watershed hiasin have medivm leve! drainage frequency(8.5) this indicates prasence of a
permaable surface material and low ralisl.

Drainage Texture

Thae drainage texure is considarad a3 one of the imporant concept of geomcnpholegy ‘which
shows the relative spacing of the drainage lines, i is the dotal numbsr of siream segent of ail order per
perimeter of that ares (Horon 1945, The drainage texture {T) dapends upon a number of natural factors
such as dimata, rainiall, vegetation, rock and sof bepe, infiltration capacity, rellet and stage of development
(Smith 1950, Low drainage densify leads to coarse drainags texture while high drainage density feads to
fine crainage texture [Strahler, 1984, ; -

Srith, in 1950 has dassified dralnage texturs into five different texlures Le., very coarse where Dt
Is 2, coarse where Dt is 2 to'4, moderate whers Dt iz 4 to 6, fine where D is & 10 B and very fine whera Ot
is =8,

Horon [ 1945) expressed drainage density’ by the following equation

T=NuP

Where. T= Drainzge texiurs,
Mu= Total no of siream segments of all arder .
P=Pari meter in km
Ramasandra laks calchment ares has 205 trainage textura. This indicates that the catehment
area has imparmeabls surface material, sparse vegetation. mountainous relief and as well channels are
very close fram each ciher.

Result & Discussion

The Bamasardrs leke catchment i 232 sq Km, where a3 lake water arsa is £.54 hectare. The
catchment permeter caloulated to be 6.7 Km. The present study watarshed has dendritic drainage patiem,
which indicates tha homogeansity in texiure dnd lack of atruchueral condrol, The characteristics of ihe study
ares exhibits @ 47 order drainage basin, Wumber of sireams and length of stream is decreasing whils
ghream order incresses, there is no need 1o wonder begause this i the commen najure of all the
watersheds. The Ramasandra lake caichmeant Mean bifurcation ratlo is 4.1 this indicatés strong structural
camirgd aver the drainage zpaﬂam while: the lower valies are indicafive Of rot affected by structurs
diciurbances. It has 7.8 km” drainage density, which indicates the madiun drainage density which scenas
ihe low refiel, medium permeable subsoil raterlal, less vegetation cover. In‘the selacted waltershed the
value of siream frequency (Fs) for the hasin exhibit positive corelasion with the drainage. density.
Ramasandra walershed basin have medivm level drainage fraquency|B.5) which indicates presence of 2
permenhbie surface materiat and. low relief. And the Drainage Texdure s 20,5, which indicates the
imparmeabie surface materal, sparse vegetation and mauntainous reliet and the channels are very cioss
freem each other.

Gcgraphiesd Asibyil of Uinion Gengraphic Information Teckn ologhtx, Departmsnt af Seography, Sangalore Unkersty, Bangaloe, Incka
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Conclusion

Rarmasandra lake [ one of the imporant lakes, which is being Used for many purposes. In the
past It was used for drinking, agrculiure and domestic purpéses by surrcieding villagers =nd agricultural
fields, I the catchment area of Ramasandes lake land and water resources are nof utilized effectively by
the inhabitards, To improve the velhood & sociceconomic condiions of the inhabiants of the catchment
these need defended study of the lake, Bapld growth of Human population, seftements, industries &
‘sewage water arethe chief factars for the degradation of Ramasandra lake. Hence local administration
should take several steps 1o gvold the degradation of lake. The people of the catchment area also should
think to save lake and they. have to cortrol sewage water which drectly goes o lake.
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Absiract

The republc of Yerman faces critical water shaorfages, thal i 2ok ba. calpgorized among e most waier
FCARS Oy M 10e workd. The courtsy sxperiénans wide fciuaion of rainta. I has predominanth and io
gamh arid slimats conditians wilh high temperatures pravaiing al theough pears, These are & subsrEnis)
fmbatancs belwesen e svailsbie wallr resowces and the need . i wiene of this, the suthors fried i discuss
slrtaced rf ol anvical walar retume. Bl probabilty snsbesis, oss of water by paliral naramenss and ko
Dpeak wn o For the effeciivg results, many squarans have been derved i [his oasar Tha primany and
secarday data have baen Lsed fo analze the facls.

Fay wards ) Hydrologos! Aspects, Calchmen! S, Surfade nanol!

introduction

Even in the early 1970's when water survey projects wers conducted for the purpose of irrlgation,
1o fulfill-the water-scarcity areas. Government caried oul several waler projects especially by drilling wells
in several areas of Yemen generally and Tihama plain pariculady for the purpose of promotion of
agriculiurg and in pursuit of ataining seif-sufficiency in food production. Governmeass projects during the
s&id period aimed at diveriing waler straams and valeys inio agricUitural fisids. Hydrological sfudies were
not done effectively for area of Tihama plain. The ohesrvations cbtained on the runcif for some valleys,
which flow throwgh Tihama plain, ke Wadi Zabid, were done by TESCO- company in 1960's. Their
mydrological analysis was based on data” and analysis done on similar valleys in neighboring areas.
Rainfali pattern in Tihama plan's catchment areas has & definite trend. it declines as one proceeds from
gast towards the west. The mean annual rainfall at Zabid town 5 188 mm, however, it is 636 mm at Yarim
stalion fowards the easl. Altitude has an efiect on rainfall also, for instanca. the station of lob, locaied &t an
altitude of 2000 mls above sea level, receives an average annual rainfall of 1861 mm,

Catchment area and main drainage basins

Tiama piain embraces seven main calchment areas and other smafer ones. These catchment
aras are andowed with huge quantities of rainwates compared to Tibama plain isel, Wadi Mawr's
catchment ared i considered as the largest and stretches aver 7500 km®, Wadi Mawza's on the other
hand iz the emaliest valley 2nd has a catchmant aras of about 2000 km? (Fig. 1)

Surface runoff

Surface runofl denotes the water runoff on fand surface thal oocurs when density of rainfall is
considerable that afl water cannot be absorbed or percolates. There are several faciors that affect the
siirface runoff like average of evapo-ranspiration during rainfall, moisture of soll and nature of land uss.
Besides différences in the nature of land surface and ralvfall values, there are small depressions an the
land surtface that are 1o be fled (depression storage), which affect the surface runofi and they are
influenced by the slopes, vegelaton cover and nature of land use. A deprassion slorage reguirss 2-5 mm
1o il and this valus. goes up to ten-fold in case of contour cullivation where such deprassion slorages
become more substantial (Kory, 1978, }

Surface runcff can be f.‘:ﬁn:rrati_!d by Snider equation {Fahmi, 1999)*, Table 1 shows the value of
annual runoff volume (Mm” in the catchment area of Wadi Mawr. According to Snider equation, it has 5.3
Mm? due to It is having the largest catchment area of about 7500 km2. |t is follawed by Wadi Zatad; that is
5.1 Mm’*for an area of about 4300 km2. While Wadi Mawza'a has the least valus of 3.7 Mm™ for its limited
area of 1300 km®.

Gengraphical Asalysis of Unior Gaographic Infor=ation Technologhss, Department of wrtdghy, Bangalors Linkesrsity, Bengalond india
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R=C.5. % LWl n
Wharg:

Fi = Volume of annual runaff (Mm*)
C = Fizxed factor range between {.25-0.35)
5 = Slopa lactor {mkm)
M = Fixed facior (0.45)
W o= Average of catchment ares width (Km)
L = Tallest watercourse in catchment area.

Ly

raphi b ol Winion Gengrap! { logiss. Departaent of Seography, Bangatorw Unrerany, Dingalors, inga
Wolume-1 spmboral ity K2 195M-13 10517
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Taple 1. Volime of Annual Runoll (M) in the main val

w Iif |I I

“Wad 4900 | 250 522 2700 168.7 82 | &1 |
“Wadi Ba 1750 | 240 %5 1620 160 iz &7
Wadi Mz 1500 186 13._? 11440, 1267 L] 2.7
m— SR -':-Iﬂ." AT i “_-I ] T ‘Hﬁ'@" ] E‘-ﬁ i
Bource:  JLAM., Van der Gum. Sodul Aziz A (1995], The Walsr Resouces of Yemen: g summany and digest al
available infoemation. Repeedt WHAY-35, Water Resourca Assessment Yemen, T Mo, Dalitz, Tne
Metmariands, Miristry of oil and mineral fegounzes, Ganeral depariment of fnidrology, Sana's Republic of
Yamen, P52 ) y
* - Buarage of slape
" Cofmputed by researcher
Annual waler relurns

Annual water returns nifer o the:value that is nedrest to the average quanism of rainwater
obialned over a period of fime {Albiaty, 1980, Average of rainfall which is used in ths equation squals the
mean of gverans vaiues in sight stations in the catchment areas of the study unit gl‘aﬁe 2). The annugl
water returns value of Wad Mawr iz 83858 Mm®, and the least value of 14535 M is n Wadl Mawza's;
this is due lo the first's vast catchment areas, the second's baing the second farges! and Wadi Mawza'a
having e smallest catchmert area | Takde 3.4 Fig 2.

*T={R1M0NHxCxi0®

Winerea:
T = Annual water retens (MmT
A= Average of rainfzll fmm),
= Catchmant arsa (k)

The mean value of these rainfall averages In these sight stations has been determised &1 1002
mim. substiuting thia value while calcutating the: annual watar returns that resull theaugh the valleys gives
TH15, 24585 30064, 25451, 45058, 1754 and 1303 Mm™ for Wadi Mawr, Wadi Sardud, Wadi Sham, Wadi
Rima'a and Wiadi Mawza'a respeciively: -

There is a direct relabonship berween surface runof and annual water relums: that substantial
siirface runoll requires-a tigh annuzt water refurns value, Therefore, meager rainfall would result in a
shallowr or rather dry runoff. Noretheless, 1t & chserved that runcff can Become sparse in spite of good
anrual water selurns: this is ascried 1o many fagiors that affect sudace runcdf ke reduced soil moisture
and incresge in waler absorglion where there are plenty of cracks, fissures and joents arelocated. The size
of the caichment area is anather {actor that influences the quantum of rnoif. Aainfall spread laxgely in a
walley's catchment ares, especially in the upper parts of It drain substantial quantilies of its quantity in
those areas, in addition fo the usage of thal rain waier by local fafmers for agrcutusal purpose. Wild
vegetations in the catchmenl aress play an important role in enhancing the soil's ability 1o absork rainad,

Giographical Anadysi of Union Geogriphic imorrmation Tachnologos: Depaniment of Gecgripivy, Bangalers Lelverddty, Bangifore, india

Visdine-1 Murmita-1 hey 2002 eEhL RS
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Table 3, Maan annad r:a,lrlfa!l {mm] in ﬁahmn’r catchment ara&ufThama Plajn

971 || 24aee | 199.8 | 4801 7998

| Zmavz | 4802 | 4493 | 6398
9606 | 2390 | 6081 | Bo52
50548 | 3140 | 11342 | 7910

T deBE4 | 441 G526 | 10999
T A8TE || 13855 7004 Eh3a | 10420
4077 | 12208 | 1190.7 | 8548 | 18118
T B245 5065 | 16904 i
| A97e | | 12850 ET7.4 5572 | 14a@a | 1B1G.I 3076 | 16265 | 1118
| Fpeel || 1163.8 416.2 1781 16556 | 23098 267.0 | 1h458 4p.5
4881 | 11990 | 976.3 | 0720 | 17148 | 26285 | 5/80 | 17188 | 1813

et il 14323 T45¥ 5402 1TOEE | 229 6046 T05.4 ZI5.8
883 | 10451 | 5194 8432 | 17940 | 29200 | 6155 | 5705 | 1945
THGB4 | 11028 | 4088 3518 | 16164 | 19314 | 5660 | 5694 | 1455
1985 || 16176 | 4Bis | 706 | 12386 | 20528 | 4279 | 5333 | 245
0 11480 | 7585 | B4BB | 1ahen | 01@6 B485 | BorO | 142B
13333 T40.5 7002 | 15460 | 15876 | w1e0 | S4ee | 1210
13147 TED4. | BEE.D 13300 | 15722 | 4398 | 6868 | 3562
ga || 11303 Tah.2 4B3E | 18820 | 19902 S50 | G386 | 2505
qg9a0" | 12223 s B47.2 | 17180 | 17037 | 1259.0 | @062 | 1447 |
ik NS 111456 | 2850 | 12800 B0aT 3936 | 481.0 753
| 1982 | 15024 | 1BR2E | 10094 | 17D.6 | 19263 | 8520 | 703 | 2885
983 | 14281 910.6 D650 | 12080 | 28989 | 7oBE | 7114 | 2457
11620 | 10130 | 9348 | 10036 | 22843 | ee29 | 5626 | 1665
i uo| 14232 12620 Tro.a 19566 | 35248 T45.7 8071 1646
It W[ 11260 | 14504 | 0954 | 26050 | 33289 | 5860 | o135 | 1820
g 5ard T340 | 1136 | 24785 | 20832 | @2d | beRO | 1755
I - 7770 | 48758 | 22749 | 6448 | BaTE | 3668
1888 | 14016 = 19520 | #1222 | JA%7 7 T R S T T R

-Mean | 11380.1 | 7440 | 4493 | IGE ; i Wit

Source - Abrned guiltan (2003, surface witer hydioiogy and mansgemant o watar rescunces: A oxse sludy o
W adi-Zabid from Tikama plain — Yamen, unpublished Ph.D. Thess, Usiversity of Pina, India.

Geopraphical &nalyas of Usion Geegreohic infarmation mwmm.n-phlmnrﬁuwuw University, Bangalom; Inda
Wikt Mumebnte= | My 2012 IS5h-A 15537
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Table 3. The annual water returns (Mm”) lor valleys in the shudy area

i Mawr TH00: 1'&;02
! T 2450 =
| 3200 - 32064
2540) - 25481
2804 = 25058
1750 - 1754
- Wadl Mawza'a ik 1300 = 1303
Total T A TG 2 -

Source. Camputed l:ly.rsséard"ser ;

! Annual water returns (Mm?)

i Wath "

| RUWTCIERE ]
W Waek S vdm

B ok Zima’a

| BoF  Fahih ]

B Salacit ysvar

= Wedeth Maweca'n

Figure . Annuad Water returns in Mm™

Recurrence interval (A1) / Probability Analysis

Recurrence Interval (RY) is defined as the period of time in which & specific raniall quantty is
liely to recur (Hasan, t885). The calculation of the Recurrence Inlerval (R = based on ihe eguation
shown below (Hasan Abu-Samoor, 1859, Probabelity™ & a percentage value of the atcurence of the
specific raintall guantity within its recumenca interval,

Eoth the Aecurrence Intarval ‘@nd’ Probsbility valuss are essential in several practical matters
such as in the management-of fiood problems, - sol erosion and in the capacity calculation of dams and
waler bodies that should accommeadate rainiall values neéar 1o the average and with reasonable Rl and
good probaklity ratia.

*TeoMNs1M

Where:

T = The expacted period for repeal-a specitic rainfall quantity within,

M = Total of number for raindall velies .

M = Thie rank of rainlall values arranged in descending order with highest valua gefting
first rank and lowest one the last,

** Probability = 1/ RBacurrence Interval (Rl

Table 4 shows eight different stations within the catchiment area: that have bean sslected to
provide data for the calculation of Rl and Frobability of rainfall vahues over a period of 30 years and
computed figures are as follow: Taking ARDalil Sumara station a5 an exsmple, the swerags rainfall has
been calculated af 13801 mm. the nearest rainfall guantities recarded abowe and belaw the mean valie
were 1401.6 and 13655 mm that sccurred in 1990 and 1978 respectively. The mean valuss for the
remairéng stations of Al Har, Al Jerbak, Al Lidain, Ibb, Rifab, Yarim:and Zabid Town are 73398, 7483
16727, 1979.2, 5823 719.5, 188.8 mm respectively,

G hicad Amabysls o Anken Geographic Information Techn plogios: Départ=u it of Geography, Bangakore Linersay, Bangalere, insia

Wilime -1 e Tuly 2002 1585 M- 33 10517)
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Tha most ety rairdall value is one that is nearest 1o the sverage. For Al-Dalll Sumara stabian, the
Probabifty ratio o repeat the guantity of rainfall of 1401.6mm, which is above the average, i.e, 04 and
needts 3 Recurrence Interval of 2.6 wears. The ralnfall guantity of 13855 mm, immediately below the
average, has & Recurence Interval of 2.4 year and probability ratio is 0.4, The application of the Ri and
Probahilify equations in the data collected ‘over g period of 30 years in the above Slations leads us o
conchide the foliowing resulis:- There is an irmerse refationship bemween talnfall duantity and peobabsity
ratio for @ nagh rainfall guantity. the probability of it repeating itself within its Al becomes less. The Fis o
raindall values 2937 2, 1401.6. 13655, 595.6 mm of Al Dafil Sumara stabion are 31, 28, 2.4, 1.03 years
regpectively, while the probabiily ratios of tha same rainfall values are 003, 0.4, 0.4 and 097
cofresponckngly malches, Thera ig a direcl relalionship between rainfall and Recurrence Inferval
Whenewver raintall incresses, it requires a longer pariod 1o repeat itself: Therelore it is proved that there (s
an inverse relationship befwean probability ratio and Fecurrence interval and s large rainfall guantity that
reguires along BRI to recur, dedindely has a less probabifity value of repeating itsel within the calculated Rl

Tﬂb‘a 4. Wahes of Fhem.lm PBII:H:' aml pmbahltl:,.l ol rainfall in different siations within the m‘tchrnmi area.

:#m Heavest rainial 25572 B nga
| I Above Average 1401.48 28 4
M Avergage 1280.1
fifIt it il Low average 1865.5 24 [E
|| | | Laaei rainfall 5556 1.03 A7
Thi—Har Heaviest rainfall 18625 2 005 |
| | Above Average T34.0 1 0.5
1 I || Avergage 73349
| Low average TEGE 18 0.8
Loasi ranfall 38,8 L 004
Al Jerbah Heavinst rantall ] 12520 | =] .03
il { || Abowe Average 54T | 1.7 0E
e H I | Awergage Y483 |
il 1l Low awverage oz 1.6 r
it i Least rainfal 173 183 057
[ Heevhest raintal 49754 a 0.3
| I Abowe Average 16904 26 0.4
1l | Avergage 187T
T Low average THEZ.G 24 0.4
| ik Least -aindafl G588 103 057
ot T Fleaviest raintal 248 3 b3
; i it Above Average 20529 s 0E |
Avergage 1972 |
Low average 19818 21 0.5
T Ledrsi rainfall 769.7 1:03 o097
Rinab Heavies! rainfall Tesan T 0.03
| i Alrove AverBge GG A 0.8
Avergage 5923 |
Low average 580 | 1.8 0s
Laast rantali 270 1:03 oLaT
| Yarkm Haaviea! rantall - TTIGE TR | 003
Above Average BOT.¥ 52 oz
Avargage Ti0E
i LW#‘HH!:; Ti68 4.4 0z
| Liagt raind ETE 1.03 0.s7
Zabld Town Heaviast raintsl 2666 3t 0od
T Above Average 1681 22 0.5
Hvergage 1868.8
Low average 1813 22 0.5
Least rainf 3.3 1.03 497

Geoprapical Anshyss of Uelon Geograghic infermation Techealaghls Decadment of Geopraphy, Bargalone Univorsiy, Sacgalans, india
Volume-1 Mumbe- | Bl 2152 TREN-211#8T)
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The asséssment of Rl and Probability ralic Is helpful in estimating expected rainfall values thal
have reasonabie recurmencs intervals and good progability ratios of ooeurring which would sid in planaing
acibe water harvesting policies Tor domestic a3 well as agaciiiural purposes.

Loss of water by nature

ir prdder o know the annual water returns of & caichment areadin Tihama plain, @ 15 necessany o
assess lhe magnitude of evaporation In watercourses and estimate the quantity that dissipates by
percolating through the soil. It is possible to kocw the waste ol surlace runcéf by evaporatan by adopting
Kienitz aquation {Hamdsn, 1897)" Cleardy states by applying the said equation on Sireams in the
catchment area of Tihama Piin, (hat Wadl Mawr and Wadi Zabid have higher values due to vast
calchment aress compared 16 other valleys. Their surlace evaporation (s 46.04, 34.53 mm3iyear,
respectively [Table 5. Generally spesking, svaporation in valleys of 1he study area is less due o thres
causes: firsily, sireams are narrow and desp in 18 UpDer ranges, which sliow less sxposure 1o heat and
subsequent evaporation. Second causs I8 that because of human agricufiural aclivities extending between
the courses and mouniains, with course's sides being reinforced with embiankment made of stones ta
protect terraces from erosion, which redices the withh sourses. Thirdly, lengths of valleys ase srmall
compared 1o rivers:

*Ts = LxAxK/Z
Where:
Ts = Tha average of surface evaporation from siream in m3's. The value in the
study ares is 2179 2mm3 = 22m3d
L = Length of stream
A = Width of stream
K = total annual evaporation
Z = Period yearis

Tabla 5. The Average of Evaporation (Mm3/year) from Valleys in the study area.

T AT TR
in. ol | ol "

il 78 0,004 4604
[ e 240 54 .00z 23.02
| 3200 235 55 0.002 23.02
'!I'._:I'--_...-I:.E | 4900 220 &5 0.00% ‘34.53
J 1750 240 53 0.002 23.02
. IM o840 | 20 49 0.002 23.02
_.55 1. 1300 190 24 0:001 1151
Source: Computed by reseancher

Geapiphical Anmbvis of Usian Geogreohic informaticn Techacingish. Qe mint ol Geigeashy, Baegalors University, Sangelore, Inda
Wolama-§ Mumbet- | Bl 2002 135 M-E3 105571
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Paak runofl Records of mangff for main valays. in Yemen are rarely avadable; Wadl Sardud only has one
record of data compiled in 1984 (600mAs). However it is possibly to identily the peak runoff for the othes:
valieys by the equation [Jac A M., 1995)"

* @ = 1,3xCx(0.385x A PIAS I

Wihiare: :

0 = Quanity of runcif within fiaod peak

G = Fized factor vaiuate wilh 25 according to Yemen positions

A = Size of catchment area. :

Tabie & highlights the &stimation of values of runodf during fiood peaks for the seven main valleys
of the study area. Such asfimations can be employed In establishing precautionary measires when floods
posa risks wilh regards to soil, agrculture and Selllements; these villeys can represant a resl danger
during soma years. Flood peaks give an wieas aboit waler guantiies thal can be preserved in diffarant
foems fike check dams, pools. ponds.... atc.

TablErE "ul'dumBu_F Hunulf 2 cdLiring " pakig

3 Mawza'a Wil
Bource; Complied by Researcher

Valleys which have expansive cstchment areas racord high flood peaks. Wadi Mawr and Wadi
Zabid recard the Righest values of 4171.29 and 353652 m3s respectively. Wadi Mawza's, on the othst
hiand, has the least value of 1989.532 m3's due {o the-small size of its catchment area, Thaugh the equatan
above doesn't take into considaration rainfall data and iis distnbution has - spatio-temporal variation. The
researchears fell that vt 0 can be considersd as an afternative inthe absence of direct measurements:

Findings and conclusion

The water scarcity in the plain has grestly been-affected 1he development at process. Looking at
the vibrancy, the agricultural -actvity had wimessed in the plain hardly before one cemtury and the
afficiency of water use that cheracterized imgation pradiices by the anciant: Yameniles, solutions-rmust be
sought 1o reduce the deplation of water resource in the counfry and crewmvent the grave affects of
droughts in the: differenl parts of the Yeman, As éffective infervention in the probdem entails. 3 mulh —
prenged programime directed at Ite various aspects; vanicus scenanios have been suggested for the same.

The annual sudace runaff in the study arsa ranges batwsen 3.7 Mma3 in Wadi Maweaa o 5.3
KM in Wadi Mawr. This isattributed bo an ahnial waler returms in thelr Calchment areas wiich are 1453.5
Mm3 dnd BIES.ES MM for the above mentionad two valeys regpectively. The toral anniaé water retums
within the calchment area of the study unit is estimated to be abour 2368023 Mmd. Henoe there is
ghortage of 23657 Mm3. The most Erely rainfall value fo occur is one that has a good ooourrence
probablity rabo within 3 reasonable recurrence intedval (Bl). Thesa recurrance interval (B and Probat:ﬂ-t:,'
rafing ohtained from rainfal data within the csatchmen drea of the sludy ares reveals the poecaricos
conditicrs which require a proper maniionng and planning. The Bl of the rainfall valuss 2937.2; 1401.6,
1385.5, 595.8 ram- in the showery Al Biglil Sumara station ara 3%, 2.5, 24,183 raspectivaly, Whils the
probability reto of the same 7ainfall values are 0,03, 004, 0.4 and 0.97 correspondingly. The middie two
raprasent values nearest ta the mean vaiue of ranfal data collected which sheadd be adopied in planning
polces for water arvesting and specially for agricuftore scconding 1o the variable demand |/ nosds.

Thea average evaparation rate from valleys ranges batwesn 11.57 Mm3 7 year in Wadi Mawzaa to
45,04 Mm3 [ year in Wadi Mawr. The dafy-runoff rate'of Wadi Sardud recorded the highest rate of 11ma‘s;
the rate did not occur balow 2-m3's during the dry manths of e year, S0 a runoff is very less 10/ sustain

Gangraphical §nafykin of Union Geegrashie wiermaten Teehmdogists. D00 ment of Geograsky, Bang e ualvirary, 8angalont. india
Vakme-1 Mumber-| baly 12 S5-I IRERTE
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agricultural practices in ts basin. Floods ootur in the valleys of Tikama plain and ara eharacterized by their
sudden oceurmence and the danger they represent o live stock, sofl evosion and also for human habital.
Average of flow during fieoding was recorded at 87 ma3ds in Wadi Sardud whese a base flow rate ol 1.1
mi’s is known 1o oocur in the same valley. The peak runoff rates estimated {or all the valleys in the piain
ranges from 1999.32 mas in Wad Mawza'a and £171.28 m3's in Wadi Mawr.
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A GEOGRAPHICAL APPROACH

Diuitta Sritama *
Rayamane A.S, **

‘UG Fezearch Fellow, Dapd. of Gecgraghy, Bargalere Univarsity, Bengelore,
“Proleszor, Diapt. of Gecgrachy, Bargaiore Uinwersity, Bangalons.

Abstract

Accormag o Ansel Adams: N 5 homifying that we habe fa Rght our pwn government de. ssve e
anronment’, Pollaion s mo more s Sensalion ioday, § 5 one of the fregons cultdmes of aur mlzation thal
g e slarted paying heavily for Poltaion and cies are fuitfer nterralated 10 4 grasl axlenl in the ssnss
oy beth hava & fve i ndnascapabld co-sxistence e may be the Liimiaiem of that s0-caliod co-sxislencs
can be wel [ound i our Defoved ciy-Kokaia Kokats has besr ioisly oo wih e cvenvheiming
amnimesEnce Of CONINON- migy If be af, water gaseols, AOEE OF sobur! The ward ahanties have ainesdy
misnntiad the cily &5 ona of the worst wWolime of présent day ecoibgial dsaster. Kokads bas distinctl samad
e oo of ‘eily ol fanchiving chaps " or 'ohy of garbage’. in 1356, WD (Worke Hedth Drasniealion) fes
airealy raked Kokl a5 ong of the Jriesl ciiss in e workd', Thevelore, stref lawe sheuk! be anfarced for 2
greener Kofals and fo il the pinch of Kokala s envinnmental degradation. Polotian moss are 1 be faken
sanicusly a5 cabed for cleaning poliidtion Fant the vevy rool, Alarming vl of A water and node pelunion,
s pontinuse fo plsgue it clivens of Kokats, wiih ihs autharilies furming 3 bing swe io e probig, saking
Kakatz, The poition capdst of fdlat

ey words: Air, Waler, Noie Polliin, srvionmenal Fazands, susianable deveipment. oaluron con
arad mariEge et

Introduction

Kodkata, as of today, provides a mixiure of coportunifies and prablems. Envirenmentsd problems
foom farge over the city that raises issues in sustalnability. Rapid urban growth has affected the population
momentum &nd hence would prolong the unplanned urbanization and industaalization for quite sometima.
This haz resulted in acute air and noise poliution. Thersfore, whereas the city core is afected by air and
neise poliution. the frings areas are affected by water contamination and frequent cutbreak of epidanmics.

Al
This paper aims at analyzing the different types of pollation thet roing the sound develapment of
Holkata city and making it mare anvironmaental friendy,

Objectives

To siudy the difierent pellution that affects the ity enviranmant, To analvze the cause and sfiscts
of air, neise and water poiution. To suggest ways and means 1o control poliution and its Il elfects. To
study & sustainable approach lowards the futire environment of the city.

Methodology

The data sources are baged on secondary date collectes from different anvirormental journals,
books, newspapers and magasines and the Pollution conlral Baard (West Bengal). Primary data has besn
usad in form of fisld photographs. Charts, graphs and maps have been used 1o show the duling the
different levels of poliution ruling the city. Squatters provide another act of groblems encountared by the
city. Globally, urban areas are growing al an alaming pace. Industrialization, rize in population ete is
leading o acute constrainds such as fowering of the guality of the environment resuiting inte peliution of alr,
noise and waler impacting upen health and welfara. Thus, Emironmental Pollution is one ol the major
prablens that the city of Kolkata confinees o sfruggle with. Hence, Urban Gresns is § necessiy, which
plays & pivotal role inimpeeving wrban environmeant,

& phical Anabysis of Unicn hic itarmadion Tachnologisis. Deparimant of G ey BTG Ltmi Ier B india
Wislume-i e Joly T2 EESN-1 0537
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Figure 1. The aimosphere pollution.
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_Table 1,1, Polbution conceniration In ambient air of Kolkata,

Poliutant Time Weighed | Goncentration In Ambient Al
Averag
Sensitivi Industrial Residential, Aural &
_ Area Ares other Areas
Repalrable Annpal | S0gim3 120gms Bgim3
Parliculate Matter :
(RPM) size less than | 24 hours 75g/m3 150ima 100gm3:
10, -
| Leadipo) | Anual 0.59m3 | 1.0gm3 0.75gm3
24 hours 0, 75g/'m3 1.5g/m3 1.00g/m3
| Garbon Monoxide | Annual 1.0gmed £.0gm3 2.00/m3
| 24 hours 2.0gim3 10.05/m 4 0gim3

Source - Folulion Rues ovar Calouts by Anugan H. Hakdsr, 2008

Air poliution

Kolkata even as the West Bengal Sowernment ks engaged in frantie sfforls to phase out oid
vehicles, green aclivites claima:that Kelkala i5 fast heading towards cisaster dus to sbnomally high air
pellulion levels and needs a strong acilon plan to- combat the menace. A study released by the Canfre of
Soience and Environment (GSE) @ Mew Delti ~based organtzation, reveated that the annual average of
Kiotkaia's repairable suspenced pariiculate matter sxceeded the national slandards in 2007 by 1.4 times,
ard the brend 15 continaing.

Aoeording fo the Werdkd Bank stalistics, the pollution caused by diesel fuel [(BSRGawehicular
papulation: 994-comeecial vehicles are diesal run) Lo the city air was more than 2.7 fimes than Dl ang

Giegraphical Anahsts of Linion Seographic dormation Technologibs Deparimant of Seography, Sangaicrs Lnesicity, Sangalor, 105
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2 B times of fhaet in Murnibal, Thus, automobde amissian is reponedly regponsible for mora than hait of the
air pollion laad in Kelkata, As-a result of high level of air pollution in Kolkats, some 70%: of the people in
the oty of Kolkata suffer from respiratory disorders caused by air pollution. Children rmainty suffer from
braathing difficulties fike asthma while elderly pecple arg victims of Jung cancer. Other sources of air
pollution includes industrial smission i diferent manufacturing process, viz in meteorologicsl plamts,
chemical plants, refineres, theemal power planis, mineral production and so on. In ganeral, the urban
areas are subjected to air pollulion fo the axtent of about G0°% 1otal poliution load by automablie. iranspor
sysler. Stressing on & few measures 1o batile sir pollution, CSEC (Centre of Sclence and Epvironmant)
siudy suggested thal the vehicles convered fo clearsr LPG fuel. Other preventive meaasures involve area
planming, efficiert engine design and grads of the fuel ete.

Water poliution

What Lord Byron said long ago, may become most fimely calculation to 3l Kollkanans: "Till tawght
by pain. men reatly know not what good water's worth”, In Kolkata, every citizen has given the shase &1 300
gaions of waler per day, bat half of this share I of polluted gne. The metropolitan region subers from
clean water and from flosding. in perodie cycias, depending on the cimata, fopograpiy and health of the
river Hooghly. The Hoaghly, tributary of the Ganges, flows throuah the Kolkata Metropolitan Area. | is the
main source of potable water which i nighly polfuted, The industrial and domestic wastewatsr discharged
inie the rives Is 1he main source of poliution, B was estimated that 1400 million liters of sewage and
goomillion liters: of industrial sffteents were discharged everyday mlo the rives. For supply of porable
water, in areas not within resch for the rverside treatments plants. extraction of ground water is done
throwgh wells, as municipsl supply. Ground wales is also drawn In largs. volums for agriculture; such
praciice has resulted in depletion of waler table and arsemic comtaminafich in tapped aguler, thus
rendering this source as unsuitabie lor municipal water supply. Absence of sewage disposal systems in the
unplanned ssttiamants caused pollution of sireams and rivers. As a rasult of high level of damage in the
guality of portakle water, the wabter scarcily is increasing day-by-day tausing weter pollifion. Use of
uritraated water |s responsibie for & large percentage: of waterborne disgases fike cholers, typhoid and
eoatitis: | s reported that 15 cut of 1006 children borm in the state dis before the age of 5 from diarrhiea
causad by drinking poiluted wates, Tnus, the success far sustainable water resource development depends
an abatemant of poliuion with participatory governancs and aducation,

Table 1.2. Health sflects of the toxic ingredients of the drinking water in Hotkata
Safe Limit |
Ingredients bt Notabie health eftects e

(mgt) | cencentralionmg’L) i

| Skin aythrema, Plgmantation, Wty contsin

| Arsanic 0,08 Above 23 [astro irdestinal ang ;
| ol gigargar DrHkingGg Water.
Rk comes in
: Chrone Lesd toxciy, Loss of S
Lead 40 High Dose : S dnriking watar from
appatite, fatigue. and anemia. | I piges.
auses dantal florasts in. |
Aboyve apfimam dose yoling chiltren, bBones
16-20 changes from long-ierm Found in all genaral
Fluaride 108 i : oz
High DosetAbave 20) i l PR
B arpping of furosis
1
- 20 PPN (NSRS |7 Bload disorder in infants may | Principal ground
[of WHI) CAusE CRNGET water polluted
Gives askrirgent taste 1o
wafer, High dose Causes i
ran B e woeniting and or linaar o an.::ﬁ:fﬂe' e
gamags, :

Sourpe : Folitian Rukes owar Cauia by Anupam H, Hakdar, 2088
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Moise pollution

. The Compendium of Environmental Statistics, released by the Central Statstical Organization,
slatas that rioise levels in most meiros — even in the residential and the designated ‘silence zone'- have
reached levels above the prascribed amblent noise standards

Table 1.3. Nafional ambient standards

Aren Class Day Time (Decibets] Might Time | Decibels) I

Besldeniat 5 A5

Commereial i 85 55 a |
Ingustral 75 T

Eharogfong ] 40

‘Source: Miristry of Erviromeent and Fores, 8o,

Day Time (6.00 a.m to 8.00 p.m-15 hra); Might Time (9.00 p.m to 8.00 p.m-9 hrs).

Moise pollution 2 higheést in Kolkata, balh during the day end night, Moise lavels |n Kokata's
residential areas are much higher than in other melros, Le. In residential areas, whie the CPCE has
prascribedd an ambien: rolse standard of 55 Legb B (A) during the day (between &00 .m. to'8.00 pm.),
thia noise beved in Kolketa is 78 units, while in Mumbal it is 70 Gnits, Cherinal 68 urits, Bangaiors &7 units,

A number of agencies and insfiutions have monitoned noise within Koikats Metrepolitan Area,
This s presented in the table helow:

Table 1.4 Summary of Amblent Noiss Levels At Tratfic Interastions By Zones

Zone Leq 24 Maximum_(Day) Minimum (Night) |

South Kalksata 8372 87.54 gage - |
Central Kolkata 34.74 58.55 g2.a7

Morth Hiotkats 88,70 5418 B7.98 i

| Standard{commarcial] | . 85.00 55.00 |

Bource : Calewts Féllution Control Beard, 2010,

The reeult of the studies conducted in Kolkata indicates fhat the average ambient noise level in
residential, commencial. Industrial zones as well as zience sons excepded e prescribed mit both during
day and nighl. In the sdence zone, tha noise level resched ax Pegh as: 79 db (&) and 85 db (A) during day
ang night as against the limit of 50 db A} and 40 db (&) Thus fam the data available, Kolkata is ssen as
e redigiest city of tive workd.

Although no data s availanie to highight the impast of figh tevel of noise un pubkc health in
Kolkata area, but information provided by ENT specialist and psychialrsts mdicare an upward level of
CASES reporting hear loss, peychotic meantal digorder, angety &le.

Conciusion
“Kolkata Greens'- A Necessity

India's: Mebel Lavreate, Rabindranstn Tagore had said- trees are sarth's endless effort that
speak 1o the listening heavens”

Ag urban development procescs on the world stage let its journey procesd n partnershio with ids
GFEE Soace.

EquphhllMhﬂumﬁﬁrﬂmtk‘-‘amﬁbﬂTﬂhhﬂm Deparimest of Grograpty, Bary L iy, Bang wala
Vinlwme- | Nomher- | Iy 212 I588L 21 18ET]
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Figure 2. Kolkata polluticn zoning,

Source -KMDA [Kokata Meirapalitan Devaloomens Authordy, 2009,

Key recommendations ‘

The individual green assels (plants on tarrace, terrace garden, indeor plants, and orivate
gandenilawns) must be encouraged and enhanced in a large seale in the built up city ares. Detailed
emironmental policy must be formulated and impfemented for ihe household level. The maintenance of
parks and gardens should receive much more atention from 1he eitizens themseives. Apart from residenis,
Sehetats from educationsl institutions in the neighborhood may b truly ancotraged to play & achive role in
Ihe mainlenance of the graen space. Data of the numbar of trees felled and the location and reazon for
doing %o inay be made available to all cltizenson a regular Basis frorm a commen piatiom i&e the media
This would make them aware of the lo=s and inspire them 6 confibute for the regensration of the sama,
Thus, enhancerment and protectics of the visibie aresn assels with the ald of gesspatisl tools; enhanced
cammUnity imiivernent and holistic: Urban planning will stabilize tha bensficiary role of urban gresn spacs;
of Kalkata on uran environment
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URBAN ECOLOGICAL ASPECTS OF PROPERTY CRIMES
IN CHENNAI CITY: A GIS BASED APPROACH

Sivasankar 5.°
Madha Suresh V™
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Absiract

The mcreasing campiaxties. of analysing the relalionsings betwien spalial parems Bas been grestl sisd by
mulvardale fechaques — [Bolor anslss . and prncins? componeni anajes. They have Doen immensely
helgful i revealing the varalion v wvrban social charsctanstc. & el of siudy Mhat has become Roown as
Eacionia eooipgy. Severs! siuaies ovi urban scoiogical #spacts of crime bave bean made b recsnt years iy
social solentiEts Gne of ke shomeemings of mesr of the sarksr arbdn sodiogial shaoves = thal no dElnclisn
& yade Detwanai place of poourredcs of crime and pace of residance of primimal. Thevalors, & e presan
Shady, the place af tecuvence of crime and piace of resiarcd of civninals ware fakan, v ar e 3 lihar
s uridarsranding of spatial aspect of crima, the pregent fechy scoipgical shudy nvasiigales the spstisi
paltars of orimes and. demoneimaies . that the socwTencas of crmes and resdancs of crimingls car be
cxpiained by 8 rabivel smal rumber of varabies peraining W.M'cwmﬁ of WATIOUS CENELE
dhialons of Chermai iy, The purpose of this shady & thasefane fo gidensiand the Bask scoiogoal facios
which sxgiain the gembution of crmes and criminals residencas. Such ecolagical faclan e Jarge oiias quils
often axhibils a Spaal struclure which 5 known as the scolagcal sirucius. the ecologics! sfructure & aften &
funciion af ceER Mo gensnel charactarshics of socely concarmad. Thensfons, anothar pmoss of M siudy
& 'fo atalyae tha strclural patems of sooipgreal fmansiens prodused by facrfonal Beology of crma,

Ky wargs: Urtian Ecology, Facior Analesi, 315, Spatal Patlern of crma

Ivtroduction

Baveral studies on urban ecological aspects of crime have been mads in recent yaars by socoial
spientists, One of the shorcamings of most of the earlier rban ecological studies is that no distingtion is
made batween place of ateurrance of orime and place of residence of criminals, Therefore, in the present
study, the place of accurrance of crime and place of residence of criminals wete taken. In an effor 1o
further our understanding of spatial aspect. of arima, the presant factor ecological shedy imestigates the
spafial pattern of crimes and demonstrates that the oceurrences of crimes and ressdence of eriminals can
be sxplained by & relatively small nuiber of vanables peraining fo specific tharacleristics of vadous
census divisions of Chennai oty, The purpose of this study is therefore to understand the besic ecological
factors which esplain the disiibution of cimes and ciminals residences, Such ecological factor in large
cities quite often exhibits 4 spatial struclure which |s keown as the acological sfructune. The ecologicsl
sirpcture i3 often a funclion of certain more gemeral charactaristics of sociely concerned. Therafore,
anoiter purpose of the study 1510 analyse the struciural patierns of ecological dimensions produced by
facional ecology of crime.

Previous studies

Ecology, -a& defined by Michsison (1570). is the scence dealing with the pattems of relations
between organisms and thelr environment. Urban scologleal analysls #s g miethod of a establishing and
tasting 1he degree of relationship among variabies around the city. The ecclogical concepls have been
bofrowed by social scisntists from Diologists (Philipsl,  Studies of soclal pathalogiss (chime. slum, mental
illness stc) tollow vesy mich the precedents of the roots of a classical ecolegy from’ which a tarren| of
indvidual studied cascaded out of Chicage. The farmal in which most ecological ressarch i& condicied
has peoduced the tacit assumption thal social and physical BpECces 8ra SYNONYmous or a1 least igomarphic
{Emrys-Jones and Eyies, 1977, the sarly ecolagical of ninsteenth century have concemed themselves
with the relationship of erime to such socio ~ economic variables as povery, literacy, octupational
diffarentiation and urbanizetion questions simiar 10 1hose asked by the later ecological sociologists (Pyle
arel other, 1974, PU15} in the United siates, Shaw and Makey are the first 1o wse the concepts of the ®

Geagraphical Anakpah ef Uiien Geograpnic ivormation Tachnoiopists. Deparimimt of Geegdrinty. Bangaiore Universty, Bangalore, Indie
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Checago School”, that s the formulation and analyss o concentric: urban 2onas by par, Burgess and
Mokenzie, Theit study has revealed that delindgiency and crime Iolow 1 pattesn af e social and
physical structure of the oty with concentration cocurring In disorganised, detedorated argas. Thes
scotogical or spatial moded of urban has been replicated in different parts of the world tocay [Midghey,
1977, P.28).
Alm and objective

The prime aim of this stedy is 10 anatyze the relationship: belwesn socio-sconomic characterisbics
and incidences of progerty crimes in Chesnal,

Methodology

Tha division — wize come- and cominal rates psed hers as oreme vanables. The vanabies
chesen for the prasent study (1) Theft, (2] House — burglary, {3) Picking - pocking. (41 Gydle thelt. (5
Automobile theft. (6] Snatching, {7) offenders of Theft (B afienders of House — burglary, (9) offenders ol
Picking - pocking. (10} Offenders Cycle thall {11) OHenders of Aul-nml:lhl-a theft. (12} Ofienders of chain
Snalohing.  The tackor anatysis indludes as muck a5 1.8793 reported cazes in the above crime calegories.
gut of which, for 1292, the criminal residence iocalion were [aken, ag far'as criminals residence s
concerned: oaby the city limit offanders location were taken for the analysis. In orger 1o determine he
refabonship betwesn crime Incidences and 1he basic physical scoial, demegraphic and occupaticn
structure of the community, 20 différent variables for 155 cénsus divisions of  Chennai city have bean
selected and Included as an integral part of the & property crimes variabées, The sociclogical indexes
which represent the most valid and reliable data availabie, have been derives directly from official report al
the 2001 census.

As far as the physical and social varables are concerned, the populaticn density, nurmber of shm,
illiteracy. literacy. housing 'density, workers, non - wiorkers: and Mon-woeking population have been more
commonly used in urban ecological studies of cime. Variables such as Road freguency have besn ess
commanly osad in ecoiogical sludkes. The high frequency of rogds and sireal intersections indicated oy the
nurmber of roads enablas he offendars to escape sasily Irom the sceng of crime. The occupibonal
slructiure reflects he econoamic stalus of peopke. The comparative oocupational gistribution of people not
onty indicates their functional position in the economic stricture but also reflects ASpECIE o thisle sockal
status, The economic segregation is expressed in the differantial distribation of cocupetion groupa. The 12
crime vanables along with five socio- economic varlabies have been arayed in 155 % 17 matrix znd
subjected to facior analysis. The next step is to determine the urderlying social, demographic and
occupational dimensions in the dislribution of erime and criminals, In order to make the struciure of factor
Inackngs in factor dimensions mors cear, the hoadings greater than 0.400 have only been included in the
interpretation since Inadings of less than 0. 400 are usually regarded as insignificant. In a factor ecological
sludchy of this kind, it is not sufficlent to determing only the basic dmensions of a large numbser of crimes
and. social vanghles for the city a5 & whole. It is also impartant to ascertain how these dimensions are
related to the specific arsas within the city. In order o) dscertain this, factor scores (individua! factar
wgightings) have been computed for 156 Census divisions for aach of tha 17 vanables. The facior scores
on the only retained factor, in-which the crime variables are significantly representad, have been magped,
Ir erder to simplify the interpredation, only positive factor scores are congidered for the analysizs,

Results and Discussion

The unique variantes computed from he slatistical analysis using factor ecology have given the
variance each of the varables entered info the snalyss explained. These variances of the ndviddal
vasiables, in effect. validate the membership of a variable within a giver factor, ratained in the analysis,
Also called communatiies, the unique varances can be useful only if they are above and ( or equal to
0.300 or A0 par cent. As such the variables that guafy for mclusson in the extracied, fatior dimension of
the crime study are caly six namely, {Table B.1) {rounded off to the next masrest whale number) incidence
of theft (0,569), ncdence of burganas (0.396), intidences of cycle theft (0. 300), incidences of picking
pockes (0.300), incidences of automobile thefts (0.300) and ‘offenders of theft (0.302). Thus only crime
variables have reasonably significant vanances explained while social variables have onty insignificant or
small wariancss explained in the analysis.

Geographical Anatisks of Unkon Seographic Infarmad ion Technoiogshs Deparimant of S ptny, Bangniors Lsiversty, Sangalore, Fsia
Nioluoie-1 Ponmites- Iy 2T SSEN-IRINEIT
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Table 1. Communalities

Crime Variables (2004) | Communalities (%) |
Ingidences of theft | 0.568 (56.9) |
noidences of burglaries 0396 [39.6)
ncigences pf picking pockels 0. 300 [30.0)
Incidences of spcle theft 0. 295 (29.8)
Incidences of automobile thells 0.257 (257

[ Offenders of thaits 0.302 (30.2)

Social and crime Dimensicns of Property Grimes

On the contrary, 11 variables loading signficantly on the only tacior extracted fave feadings grater than +-
0400 And 1he loadings-are significant statistically 5o that the factor may be axplained away by the aleven
wariables. Imporfactly, these varables connect with each otfier and there are close associations
disearnibla from the sodial and cime variables, The six variables thal have signfficant unigue variances
toad on the {2ctor retained are shown balow:

Tabie 2. Crime variables in factor dimension retainsd

No Variables | Factor loadings |
i Incidences of thedt [
] Incidences of burlanes 0629
3 Incidences of picking pockets 0.548
4 Incidences of cycle theit 0.546
5 Incidences of automabiie thatts 0.507
i Ofenders af thells 0545
i Offenders of picking pockats | D.4TE
8___| Offenders of burgiarins [0.480

Thetls are the significant evenis among the crimes, in atatistical terme, amang the: proparty
crimes. This le manifestad in the highest of the loadings (Table 5.2) in the highest al the laadings (0.754),
Iofowed by burglaries (0.629), picking pockets (0.548), cycle thefts {0.548) and aulomobile thefts (0.507).
The next in importance Is that of the offenders of thefls (0.548). This is the only variable loading above
0,500, The. six warables in fast sonstituts the significant among the eleven variables. The rest of the
variabies included in the factor dismrsion have smaller loadings but sgnificant enough, siatistcally, Tha
offenders of picking pockets get a loading of 0.478 whits the offenders of burglaries pet 0,480, Wiih these
all crime variables dominate the factor retained and thelts do so with all incidences of property crimes
Ithehs, burglaries, picking pockets, cyde theits and automabile thafts, in that orden included in it make (ha
factor crime - dominant the offendars of thells, picking pockets, and burglaries, in that order] follow the
crime variables a close second but with low. loadings. Crimes rather. tham crimingle. daminate the- facior
extracted.

Tlable & Suclia_lvaﬁaues |
| NO Variables Factor loadings
] Mon workers | 0.464
10 Hliteracy of population 0.412 f
1 Dansity of population - 0,418 ]

Social varabies, and that foo. & small number of them, have sven smaller Ieadings (Takée 6.3}
Man-workars (0. 484} and Hiterates (1412} are with positive’inadings whils density of population {-0.419)
with negalive loadings. While crime and criminals may be associgted with non - working and iterate
popatiang, o will b2 inappropriate 16 say so, categoncaly, for non — workers and illiteraie are not
necessanly offenders. Assuming they are may be far fetched conclusion. Density of population with its
regative loading implies that the crimes are not signifcanty committed in dengely populated areas. Danse
areas are normally & deterrent lo cimes and criminals is borme aut by the negalive lpadéngs on the

Geographical Analyis of Lision Geograshic infor maticn Tichnologist. Deparcment of Geepraphy, Bangalone U ity B india
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variable. The lacior retsined: accounts lor a total varlance of 29.41 per cent-which s significant for the
demansans extracted.

The spatial pattern of proparty crime environment

Apcording to 4he analysis, the most favorable property crime anvironmant is found in Park Town and
Farry's Comer where the important ralway terminats are located, Porl, Kethaval Chavad, Flower Baraar,
High Court Area, M.B.K. Magar, Asrna Magar West. Kolathur, Peravallur, Integral Cosch Factory,
Koyembedu, Ashok Magar, Thiruvanmiyur, T.W.K Magar and Mambalam. These areas are characterised by
commertzal, high income ressdential, industrial = cum- residential functions and CBD.

PROPERTY CRIMES ENVIRONMENT : 2004
FACTOR SOLUTION

W R nt ity

[FERET

LEGEND

Fachar scorns
] s - i
| EEEERET

- LT L mih

Figure 1. Praparty Crimes Environment. Chennai caty. 2004,

The property crimes of varlables natures ocour in the city in a scattersd fashion in that the diy
peripharies where densities are low or population fass crowded are indeed arsas of crime ¢ cAminal
concentrations. However, tha wards with high, positive scores support thal the greater e population
densittes, the more deterrant are the losalities of such population concentrations and the vice versa is trua.
Mode that the chart inset depicting the distribution of scores is skewed towards negative factor scores with
hagh. -signilican! scores being. essigned to a small number of wards dentified as high concentrated of
property crimes are also charactenised by industrial | infrastructural activates,

Moderate positive scores are found amidst Trerumangakam, Arumbakkam, Vadapaiani, Saicapet,
Shasthri Magar, Adyar, Forashore Estate, Velacherry, Chepel, Thousand Lights. Thiruvotdvur,
Mungarbakkam, Kotturpuram. Egemore, Boyapatiah, Pandi Bazaar, Washermenpet, Seven Wells and ALK,
MNagar. They provide high environmental opportucilies tor praperty crimes.

‘Gabiraghical Analyiis of Unias Geograph Infarmaition Technekgits. Depectment of Geography, Bangabore Uriverity, Bingakorn, inda
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Conclusions .

The faclor scological study shows that the places of occurrence of crime and the places of
residence of criminals vary from one pan of the ity to ancther and that the differences in thelr detribution
are reflected in the variations.in g great varety of physical, socal and accupational indaxes across the
Census divisions of Chennai city.
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Abstract

Grographical infermation System ((515) and Global Pasiioning Spstem (3PS} technolgies sre- ekpanding
thair ragitiong! aopicstions fo embrace & siveam of consumer-iooused, ncation-hased spplcations: Through
an integratise with bandneid devices canabie of wingless communaation aid rmobde. compuding. 5 uade range
aof what might be ganancaly. referred o as "Location-Based Seites” (LAS) may be ofered 10 mobile users.
The Incalinn-baed senice facliy & abie fo parform spalal mchons Sesnd on e LEers Doatan, Sensvaly
with the @i of & Geogranhical Intrmiation Sysen. Thefmshnoishies and appications of LBS wil ol an-pver
Increasngl partand sale in Ihe modern, mobie, ahwaws-conmected sociell B Taims lo provids: spasifie,
Lavpeded nfarmation: (0 peers based o aach SpaCiic USers facanon sl any ime”, i s prasent study an
gttempl has been made fo show Location Baced Senicas avaiabie glong the raad qehed @1 Baipaum Ciy
by using IS amd GRS techinsingies, | Thie sty imvoives feld survey Jo coildel ife prinarny-dafa fle. FOIs |
Hhrowgh GRS, calegorization of dats. projecing of dale on imap & using Arc wew and Arc G5 software i the
Are Map.

Koy worgs: GIE, GRS, Navigation sysmim

Introduction

Geographical Information Systam (GIS) and Global Positioning. System (GFS) technoiogies are
expanding their raditional applicabons 16 embrace a stream of coneumer-focused and |ocation-based
applications; Through an integration with handheld devices, capable of wirdless communscalion and mobile
camputing, a wide range of what might be genarically refarred 16 as "Lecation-Based Services® (LBS) may
be offered o mokie users.

LBS is defined =& “any servioe or application that extends spatial information processing, of GIS
capabifibes, o end USers via 1he Inlernet and'or wirsless network” (Koepps 2000, or-in other words LES
are “geographicaliy-oriented data and information: sendces |0 users acioss mobde (secommunication
nesworks” | Shiods, L Baity; Longley, Eidaguive, 2004).

The Iocation-based service faciliy |s-abie [0 perform spatial functions based on the users
Incation, generally with ihe aid of a Geographical Information System. Thase include utility. focatan
mfoehation, personal or asset racking. condlerge and route-ouiklance information, o name just a few of
the possitile LBS. The techrologies and applications of LES will play an ever increasingly impartant role'in
the modearn., moblie and always-connecied sociely. I aims 1o provide “specilic targated information o
users based on each specific user's focation af any fime” (Bsnsar, Z007). Hence, security and safaty. ane
imporant congiderations for a “mobile society”. The Second type of application is concierge services where
location speciit mlarmaton on.something nearby &re sougnt. The reguested indormation shall be redated
to poinds-ofsnterast such as hospitals, resteurants, cinemas, car parks, ATMs, Malie and so on Such &
sarvioe will provide infiormation about the PO or route-uidance 1o hind i,

In essence, LBS can only be provided through the infegration of wirsfess communications and
computing technalogies with -spatial elements’ such as, posifioning technologies and spatial data sets.
These componenfs foom a network using wirdless communication standands to transfar sanite requesis
and information between & mobile user and sanver, The location based service facility is abte to perform
spatial funciions based on the user's losation, gererally with the 2id of a geographical information system.
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_ This sfudy is an attempt 1o colfec! POIs showing Locstion Based Services available along the
road network in Belgaum City by using GIS and GPS technologies. and to get hands on sspertiss 10
experiment with different software tools fike Arc view, Arc GIS & GPS and how these are being used in
data collection, editing & quality control processes.
Data collected and data attached

Data |5 the backbone of this cage study. The data is colleciad throwgh 'differens sources and

different means.  In this case study. the taw data mainly comes Trem GPS survey which is stored,
processed and fransmétted from one computer to ancther. The mode of data collection depends on fastors
SUGCH a5 Budgel, e Span, acturacy requinsd, skills in hand and vitally the aim of the stady, The case
sludy ‘cangisls of two sals of data collection narmely spatial and non' spatial data [kept in Microsoft Excel,
chart 1}, which have been attached together. We have two diffarent kinds of data, GPS data and Fald
Survey Data. Field Survey Data js digitized and attributes are entered, so we gl a proper shapefile. The
GPS data, in one hand we have spatial dam with cnly POI name and on the other axcel shesl Raving all
Informaticon, so theee both need to be altached.

Location of the study area.

Beigaum City (15" 51 North Latitudes and 74° 51' East Longitude), (Figure 1) s 2 erossroad of
cultures due 1o Its peculiar geagraphical location. Nestling in the-foothills of the enchanting Sahyadris
Mﬂrerrrﬁhqts!l at an altitude of abolt 779 m, 100 km from the: Arabian Ssa with Biver Markandeya
Hewing nearby Befgaum s unigue. ts naiural beauty & environment are a workd of contrast & harmonies
with swift & Kaleidoscopic change in topography. vegeiation & salubrices climate (125mm rainfall] and
proximity to the coast, Goa. I8 himertand offers a rich resource mix atiracting peopls a5 Tournsts, settiers,
job-seekers and enireprensurs making It & veritable pararfse or-a “poor man's Switzerdand”. (Stats
Gazedtar — 1987)

Belgaum - A commercial hub of North Karnataka

Belgaun has always been al the forefront of indisiial growih i Ingia.  ‘WHh its inherent
capabilities coupled with s enlerprising citizens Belgaum providés the ideal choice for investment
opportunities. Belgaum is one of the fastest growing eities with & very good industeal scenana in the
nodttwestern part of Karmataka 1 alss provides an excellent opporunity for businessmen in almest all
sections of the Society and thus 15 said fo be an importand industrial and business centre and is the
commercial hub-of norh Karnaiaks, The geographical location of the olty is an advaniage since it s
situated right in betwesn Bangalore and Mumbai/Pune to support the major sulomative and aerospace
COMpanies. 3 '

Methodology and Analysis
The methodology of the study involves collection of primary data, calegorization of data, marging
of data and projecting the data on map. The analysis of the stody is 85 follows,

Flefd Survey. Data Collection and Transfer {Primary Data)

The primary data s obtained by researchers through the processof direct chservation. This data
has been collected with the hefp of GPS and by asking questions on the fiedd itsedl. The POl name for the
whantifcation of the feature is typed in GPS and the other information is written in the survey shest (spatial
and pon-goatial datd ). The survey sheet (Chart No. 1) consists of the POI Name, Address, Phone ho,;
Website, E-Mad, Remarks eic. The prmary data and infoemation gathered and used here ase current,
redevant, reliable, acourate (2 o 3 mb accuracy) and conceptually comect.

Categorization of data for Portal

The collected data has been calagorized into basic layers which are of importance to Local
Search Portal,  The data has been categorized info 5 types, vz, Point of inferest (POH). Building layer,
Road Layes, Fafway layer and Locality Layer. These all layess are prépared in e GIS soitware i Arc
Map. In thiz case study locality mainly refers. to the fact or condition of having a jeeation in time or space. It
dlto rafers to'a particular place, situation or tocation. While Praparing the Locality layer It ig necessary o
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have cartain selerance, over hare Building layer, Railway layer, and Road layers are for referance 10 draw
a locality, Thess focality layers are used for different purpose. In this study il is 2 very useful layer since it
would help In providing information regarding address,

Frgure 1. Location man of Baigaum city.

Chart 1, Survey sheet consist of spafial and non-spatial data
POl (Point of Interest)
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The POIs include Spafial as well as Noo-Spatial Data. In this case study, & total of 2045 POI
databaze have been recorded. of which abaut 36 POl fypes have been salected. This POl dalabase has
an assocated POl neme, gecgraphic lecation and a chain database, wich includes various attrioutes
{chart Mol 1). The Tabla Mo, 1 shows the fotal number of PO type and number of sanaces availabie in
Bebgaum Gly.

Table 1. Types of POls

S.Mo. | POL Type Total number | S.No. | POl Type Total numbes
1 Bk 134 18 Leisurs Conters . | 170 |
2 Café B3 20 Library s |
3 Crar Dialars o3 el Miztesim il |
4 Gar Repar Faciity. | 14 =] Park (Rscraaticnal | 12 l
5 Gash Disparser | 58 n Parkig. 08 |
{1 Cirgma Theater | 08 B F'am:& Station 3 |
7 Caleges g3 25 | Pharmasy 175 !
& Uritvarsity o3 .} Piace of Worship | 119 '
g Cancert Hall 23 27 Plice Station o5

10 Coandminir, 122 g8 Pt Défica o

11 Courthoage (i) | Pubfc Trans: stops |- 42 .-
12 Diantt B8 |30 Ratway Station | 0 I'
13 | Degarment Steees | 10 f31 | Restauan 59 i
14 | Dottors 221 3| soroos 96
15 f3owt, Officas 57 |3 Snopping Certer | 2 '
16 | HospitalPorcioic | T4 34 | SponaCenie 2z

17 Hodelihated | 285 k-] Sdadium 03

1 induztrial Bullding | 24 " Supatmackel 1

Categories in PO Type

PCH database is 8 chain database which includas atiribiass, which have been calegorized with
the help of calegory attribute, whens data of simifas properties ane grouped, Faor this purpose categary list is
usad which has unique category name ang category code {Charr M. T, The fofiowing fable (fable Mo, 2)
shows an example of non-spatial data or atnbutes of POI type.

Merge and Projection of Data
After categerization of POIs; the Shapel@es are there having names like Hotels, Banks: Hospials
ste, All the information that is collected thraugh-a GPS is merged and projected,

Uploading Field Survey Data .

The maps on which eniites are collected nesds o be digitized and its afbibutes need o be
entered. This iz done with the help of ArcGIS sodtware (o the Arc magl.. The base map ayer is kept on,
even thigir labels are kept on, to get an ides of the area. With refarence to the base map and the hard copy
map. & rew Shapefile has been created and on hal area points sne dighized and atirboies are dlled for
the same. Hera non spatial date eonsists of ‘the infarmation “beoughf in survey sheets and also the

Do shial Anayis of Ueon Googradil iformatan Teohed g Deparnment of Gragreehy, Bangione Lniversiny, Bangalome, Inda
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materials colected by them, fike visiting card, S0, this lsthe process followed for making a softcopy of the
sunvey data.

Tabie 2. Non Spatiai Data or Attributes

Han-Spatial Data or Aliributes
POl o Flace Bireet | Land mark Fiicode | Phone T E-mail
Typa Hame = |
Tash Carara | Bagarves FWG | Mow i Budlic | BO00GT | SABTSG4 | canaiabm
dispenser Bank Library | gmail.cem
Augmentation of Data

in this case study datais an Inbagrslpaturxianﬁﬁda}rspaszby new entities will &mergs as
search of the PO The key funciionality for the portal is the need 1o always update the data =0 thal each
and every entily of a place is coverad.

Conclusion

Location Based Services (LBS) are gaining peime impadance in our increasingly mobile: and
highly IT-enabled world, With modem lageslation and inlerest i wilizing geo-spabial Information, LBS
provides and delivers practically useful Information 1o its users In a highly selective manner by taking
Iocation and other context Information into account.  Fmplementing LBS platiorm may open a window of
epporunities which in turn can be beneficial to the public, The opennese of LBS architecture through
standard lechnologies: has made it possible to peovide Lsers with a standard data under ane 3ysiem:
Creating location awareness to the publdc may help them o Increase their decision making capakifites,
thus help them to face unexpecied siluations. These techroloaies can be hedpiul to design and implement
local search portal based on GIS date where an user can find resulls graphically on the mag with otbwer
valid and usetul information. The present sludy relales generally to the field of navigation, ard more
specifically 1oa system and methed for collecting and conveying informiation of PO! (point of inferest).
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Abstract

Thig investiganion desl with the sfudy of comparadive efficéncy of carban darived from sugarcane g
and commarn iy avaizble actvated carbon it adsorbing zine from aquecus snlutions. MEne acqd and -
phosphane acid Wwas used &% aclivating agenl far peoducing differant types of actvated carkan from
sugarcane tagasse DWerent iypas of adsorbenis sopied it Ihe slusy were Sugarcane Bagasse powder |
S8 Contrel sugarcane carbon (CSACINIG acic reated sugarcane carbon (NSAC] ,Orheohosphoric ackd
freated carbon (OFAC) and commencisly swalabe actvarsd carben (AL T gy the Fas remouval
afficiency of al ifhe abbve manioned five fioes of adsorbents diferent concenirations of zinc Selufion was
freated with fxed dosage of the adsorbents. The mefal sdsoralion yisid was fourd fo docrease with Mereasing
nng ponceniration for al oes of carbong. F was ako observed that niric acid was the basr chamical
aclivating agent thus proving that e sdsorphive praperties of (e carbons proguord were confrollad by fhe
froe of achivaling agent used far produchion of scivsted carbon

Hay woras: Agsarphion, Zine . astheatad carhon suparcans hagasse, hesyy medsk.

Introduction

Heavy metals are releassd inle esvironment from natural processes and industrial activites.
Industrizl activities are responsibhe for increasing the level of pottution by matals, beyond the tolerance Irmii
in the ambient envircnment. They are classified fo be those metals which have specilic gravity of Sgiom® or
greater. H, Pb, Cd, A%, Cr, Zn, Cu, Mn, Fa, Se & 5b are kept in this:group. The toxicity of metal ions &re
largaly a function of ther concentration; thus, cerain slements such as Zn, Gu, Mn, Fé, and S& may be
beneficial at low concentrations but become hazardous when present in amounts beyond. They are a class
of polutants that cause interrslated pollution problem. Once released into the envirenmarnt they Initiate a
chain of -emvironmental contaminatson. Whether released irio water body or onto-soil sudace they
contaminate both ground water and surface water, from there they find thair way into aquatic and ferrestrial
plants and animals thus entering the natural food chain and ending up into human, Both lonic. and
compound forms of heavy metals are extramely toxic which can seriously aflect plants: and animats and
causs large number of severe afflictions. Theretore the slimination of heavy metals from water is important
for. public Realth protecton. A& number of technctogles for removal of these toxc matals from agqueous
sotticns have been developed. Adsorption of heavy matals from waste waters Is one such bechnology. It
is & process in which ascumulation of solute from liguids oocurs an (o the surface of & solid medium.
Astivated carban is the maost common commercial adsorplion medium. and full scale processes based on
this are in operation in deveioped countives. However use of activated carbon is not suitable for developing
coundries: like India because of ifs high cost. Many researchers have worked on - production of activated
carbon from cheap and renswable resources, using fow cost methods and migtedals with eamphasis on
decontamination of water in an environmental friendly manner. Matenaks such as coir pith carbonize husk
and corn gob, agricultural by produds, sugarcans bagages, énact busks, wheat bran, and wasts lea, have
been reportad as efficient adsorbents of heavy metals: The main chjective of the present study was 1o
investigate the feasibSly of using carbon fram chamically irested waste sugarcane bagases for the
remeval ot Zndil) from aguesus solulions with citerent inftial concentrations ol Zn {10} and comparing its
afficiency with commercizily available carbor in removing Zing from agueaus solulions,

grap o ilnipn Geograghic Inforesation Tedenodogits: Departsent of Geography, Bangalses Unmarsity, Bangilars, inda
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Material and Methods

Preparation of Adeorplion materials from sugarcane ba

Sugarcane bagasse, collected from local juice shops of Bangalore, was washed theroughly under
runsing wiater Lo remnovie any leftover sugar and asy dirl It was then dried in sun for 2 days. The maieris
was it into pieces measuring about 2-3 inches in size. These pieces were dried in hot-air oven at 200 °C
for about 1 haur to remiove any left ower moisture and grinded to flbrous powdsr. The PO Sgarcans
bagasse was divided into 4 pars out of which ere part was used for adsoeption as suchi SB), second par
was pyrofysed al 300 °Ctor 3 hrs in dhe "Table Top Muffis Furmace and was taken as control sugarcane
bagases carbon sample (CBAC) for all tests. Third part was $oaked in 5% orthoghosphoric agd for 30
rinetes (D5ACH and kast part was soaked in 5 3t Nitic acid for 20 minutes [NSAC) Trird and feunh parts
were ihen wathed wilh distilled water thoroughly and ket for drying in an electric oven at 120 °C far & hrs.
These two samples were then pyrolysia &t 300 °C for 3 hrs. in the "Tabbe Top Mutle Furnacs, All the thres
pyrolyss samples were cooled and powdered Using 2 martar and pestle. The fibers wers sieved oy 20
ASTM Mesh and were stored for Turdher exparimentzs. Fiffh Carbory sample was the commearcially available
sampie (CAC) bought for laboratory use,

Characterisation of adsorbent from sugarcane bagasse
Preparation of Metal stock solution

An agueous solubion of 1000 ppm ol 2inc was prepared by dissoiving required @mount of zine
sulphats in double distiled water. The samples of required concentrations for sxpariment were prepared
by diluting the stock solutien of zine. A contrel sample was taken before each experimant to detenming the
exact matal concentration before contact with the different types of adsorbent.

Experimental process for metal jon adsorption on prepared adsorbents

Adsorplion gssays of the different metal lon concentration on differeint types of adsorbient were
performed by batch experiments in which 100 mi Zing solution of various concentration viz. 0.02 Spperi |
0.2 2 ppm, 2.27 ppm and 22.7 ppm, were treated with 1 gm of the five bypes of prepared adsorbeniz. The
solutions were agitaled in the “Riotary Shaker® at 100 rpm and 40" € for 30mins. All ather parsmetars of
acserplion like pH of the solution, shaking speed, tempesature, adsorbent dosage and contact time of
adsorpent. and adscrbate were kept constant Ioe all the sets ol sxperiments, The trested samples ware
tren digested In the microwave digester and analyzed for the remaining heavy matal concentration in
Atamic Adsorption Speciropholomete: The adsomtion efficiency of all the Tive type of adsorbents was
caltudated sccording fo the expressian
Adsorption efficiency % = (Co-CeyCo = 100
Wiere Co is 1he initial concentration of mietal (mgl) and Ge is (hefinal concentration of metal {mg)

Results and Discussion
Adgorption is the process by which a sclule s transterred fo the surface of another
material Adsorption effickency is affectad by the physical and chemical charasheristics of both - adesrhate
and anserbent. Adscrbent 15 the adserbing solid mediur used for remioval of metal from aguenus solution,
s I thes case is activated carbon Irom sugarcsne bagasse, Adscrbate is the substance to be adsarbed
from the lquid ke zing in present. study. Activated carbuns are carbonaceaus materials with highty
developed infermal Slrface area and porosity, somelimes described as sofid sponges. The large surface
area resulte in a high capacty for adeorbing chemisals frem gasss or liguids, During carbonizaban of raw
ligrocellulese material, 2 sedid residee (charcoal) and volatile gases are produced . The methods: for
prepating activated carbans can be  classfed as chemicel and physical activetion methods, Chemical
aclivation method cohslsts of sarbonizing A raw materlal alter adding sibstances that restrict-tar formatan,
In the chemical aclivation process the two staps are carried out simultanecusly, with the precursor being
mixed with chem:cal activating agenis, as dehydrating agents and oxidants. Chemical activation oifers
sevaral advantages snce it is camed out in @ single step, combining carbomization and actvation.
pertormed at lower temperatures and therefore resulting in the development of & betier porous struciure,
althowgh the emironmental concerns of using chemical agesnts for activation could be developed. Basides.
part of the adged chernicals (such &5 #ine salts and phosphors acid), can be easity recovared™. 10 this
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prezant siudy chamical activation ol waste was dope using HsPOs and HNCs and their eficiency in
removing -2inc fram agueous solutions was compared, Activated r.a:buna made by chemical activation
have & porees and very apen sinacture, ideal for adsorption of big molecubes® |

Adsorption efficiency of Sugarcane Bagasse (SB)

Increase in adsorption efficency of sugarcane bagasse was chserved with mcrease in indtial
concentration of Zine fromy 0022 mgd W0 0.22 mgl. Bul thereatter again a fall was observed in zing
removal. Inifial rise of adsorption efficiency can be atirbuted fo the fact that the adsorplien of a substance
i& its accurnulation in cartain swiace because of which there is a formation of a liquid or gessous film oo
the surface of a solig body, For accumulation on the surface the adsorbent and adsorbate should comein
comact. Due to very low concentration of metal fon there 15 no comtact babtween metal ich and the
sdsorbent materiad 50 there is no sdsorption, Alsg 3% loss in-water quantly was observed using
sugarcane bagasse g2 it had absorbed the water.

Adsorption efficlency of Control sugarcane bagasse carbon (CSAC)

Control sugarcane bagasse carban (CSAC) was obtalned by heating Sugarcane bagases at 3007
C for 8 period of thres hours. In this process heal was the'only agent applied for production of sctivated
carbaon rom sugarcans bagasse. Thug high temperature acted as a dehydrating agent and resulted in pore
formation in the precursor material, The removal of the ouler and less crdered carbon atoms feads to the
creation of pew micrepores andor the widening of their-size, which resulis in an increase in their pore
volume. But carbons activated anly with heat are not 85 good as those produced from chembcal activation
a% is evident from the results ol the study. Figura 2 shows that CSAC was efficiant in remowing Zinc only &
high concentration, With increase in concentration of zinc front -0.0227 to 2278 mgl an increase in
adsorption  efficiency from 30%- 60% was cheerved. Whersas al lower congentralion no adsarplion of
mietal was phserved. Again al concentration of zinc higher than 2278 mgl a fall of edsorpion efficency
lo 45% was observed which may be due b0 unavailabilty of adscephion sites st the surfece of the
adsarbant.

Adsorption efficlency of Nitric acid sugercane bagasse carbon (NSAC)
MSAC was prepared by chamical activation process. The chemical activation process consists of
a carbanaceous precursor with a chemical aclivating agent, followed by a pyrolysis stage. The
matenial after this siage s richer in carbon content and presents a much crderad - siructure and, after the
themmal treatment and the removal of the activating agent, has a well-developed porous struciure, As
Figure 3 represents that at loveer concentration there was 100% adsorption of Zinc on NSAG. But with
increase in intial contentration of Zinc o 2279 ppm .a fafl in adeorplion efficiency fo 83% wes
absaned Decreasa in adsorption efficiency |8 expected dus to decreass in available fres adsompdion sitgs.
It means thal the adsorption s highty dependent on initial concentraticn of Zine on, It is due to the reason
thal at lower concentraton, the ratio of the initial number of zing ionto the - avalable strface ared is ow
subsequently the Iractional adsorpbon. becomes ndependent of inilial ‘concentration. However, at high
congeniration the available sites of adeorption becomes fewer and hence the percentage removal of zine
ion is dependent upon inifial concentration. Mitde acd is a strong dehydrating agent and hence resulls in
production of better pores. Resulls showed that it was found 1o be betler aclivating agend. Shunnian Wy
and J. Pau Chen in a study conducted on “Modification of a commercial activaled carbon for metal
aczorpbon- by several approaches” showed that ModiBeation by mefric acid doubles tha copper ion
adsorpion capacity, This is in consistence with the increase of surface acicks functional groups with
oxidation of the carbon, Duer to the presence of high negative charge the carbon possess excalient metal
it adsarption properies

Adsorption efficiency of Orthophesphoric acid sugarcane bagasse carbon (QSAC)

Ag the resull shows OBAC also showed 1005 removal A1 ikever concantration of zine (000022
mgd). The phosphonc acd conceniration generally infiluences the compostion of the actvated carbens
obtained”. The adsorpion effigency curve shows a smooth and continuous fall- suggesting the 1t in
available free sites on the adsorbent surface. For fed adsorben) dose, the iolaf avalable adsorpbon sites
ara: fimited thereby adsofeng almost the same amownt of sorbate thus resulting in a2 decrease in
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percantage  remowal of  the adsorbale  comsspending  to  an  Increase  inifial - eorbate
concantration®, Oophosphoric acid as been used commonly as B chamical actviating agent for carban
preparation by scientists across the world™™, In'the current study nitric acid activated carbon gave better
resulis than orthophesphonc acd activated carbon. This can b atiriuted to the fact that orthephosphorc
anid is & waak dehydrating agent as compared 6 nitic acd and effects the pore fermation in the carbon as
it gticks 1o the surface of the precursor.

Adsorption efficiency of commercially activated carbon. (CAC) )

As the graph shows fhat CAC iz alse efficient In removing Zinc from agueous Salution but the
adsorption efficlency falts with Increase in nilal zine concentration . CAC sfficiancy in adserbing zine s low
as compared to NSAC and OSAC. Preparation and sctivation method of sommercially available carbon
was unknown to the authors 5o nothing much can be said aboul its adsorptive properties.

Conclusion

Application of planl waste marerial &5 a precursor for activated carbon depends on s potential for
genarating high quality actvated carbon, presence of minimam ingrpanics, volume and cost of raw
materials and storage life of rew matenials, The study reveals that Sugarcane bagasse can be used as an
altemative and chesp sdurce f ackvated carbon. Mitrc 5o was fourd fo be the best activating agent.
Making a comparison ameong vatious lypes of activated carbons itwas praved thal carbon from sugarcans
hanssse freatad with nilfc scid was the best in sdsorbing Zing from agqueous. solutions. The investigaton
proved the lollewing ceder of efficiency of carben inf adsarbing zing from aguesus solitions: NSAC = DEAC
= CAC-C3AC = 5B.

Figure 1. Adsorplion efficiency of sugarcane bagasse(SB)  Flgwre 2 Adsorption effigency of control
sugarcane activated carbon (CSAC)

Adsarption efficiency of Sugarcane Bagasse

Adsorption efficiency of CSAC
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Figura 5. Adseption elficiency of commenclal activated carbon (CAC)
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Absiract

Lieddey & ancther quallative sspect of demogvaohis changs. Liarscy s dafined as tha abilty 1o resd and
wiig &b leasl 2 simple. massage @ a0y Gnguage. § Bays & vary crocal ol v the social and conarme
devalopment 0 g country, There & @ closs posiie reiationsip Dalween sauEsian and level of sconsmic wel
e The study & ercksiele based on e Bscondary dalr coleclad fom diflerent cansus rapors of
Danewing Main objactve of Ihis peaper & to vadersiand the changing ferscy scenario of Darjealing. o
examines the commation befwean Meracy mafe and sther indicators of emoapie profe, Lisracy rates
adfarence with respect o0 makes and famales, 3t 1he SAME Ima § vares bafwesn runa! and Lban populalions,

Fiay wordks: Lisracy, male famals Stacecy, rmoval, wrban

Introduction

Literacy is another qualitabve aepect of demographic change. Literacy |5 defined as the ability 1o
read and write 8t least 4 simple message in any language, Lierasy plays & very crucial robe in the social
and aconomic development in & country, There is a close positive refationshio between education and
level of economic well being. The Indian Census defines 8 person who would both resd and write with
understanding in any language s recorded as lierate. Thus, Meracy |5 that qualitative atinbute of
population which is & taidy reliable index of socko-sconomic development of an srea. Lack of Meracy an the
otfer hand Bcie as 8 break on the sacsl development, economic progress and political matudity of a
soclety. A cerlain minimum level of literacy Is, therelore, & basic requiresnent for the people 1o et ot af
ignorance and backwardness. Educsiion is mt only e fndt of contemplation, But-an instrument of change
akso. Btudy of feracy in spatial perspective’ iz not onaly a signiicant atribite to understand the socio
cultural and economic peesenality of a reglon bub alse necessary for man power planning, It 5 in this
cantext that in population gecgraphy literacy is considered as a fairy rellable Index of secio-cultural and
eonomic advancement. Literacy is essential for evadication of poverly and menlal isolation, for cultivating
peaceful and friendly intemational relations and for permiting the free play of demographic process.
IEteracy on the ather hand 1akes away the dignity of man, perpetuates ignorance &nd hampers the sosial
advancement. economic growth and poeltical matonity. Literacy influences other aftebutes of popudation as
fertility, mortality, mobiity and occupations etc, Mo wonder the trends in literacy are considersd as index of
the piate at which the soso-sconemic franstormation of & soclety is faking place.

Study Area .

Darjeating district is tha northermmost districl of west Bangal. It {5 located on the lap of the eastern
Himalayas of India and llas between 27°13'N 1o 26'2T'N latitude and 88°S5'E to 87°50°E longilude. The
dislrict comprizes of four subdiislons namely, Darjesling Sadar, Kalimpong, Kurseong and Sillgun, Stiquri
Iz mainly characterized by the taral and fodthils of the distict. The geographical area of Darjeeling district
is 3,148 eq.bm. The Terai ks only 31 meters high above the sea level. - The ares is bounded by the Sikkim
himalaya in the north, the Bhutan maleya in the east and Mepal himataya in the wesl The socben
foothil balt s demancated by 5 highly dissipated platform of terace deposits extending along the sast west
eds. The enguisile scenic grandeur and imvigoraling alirmate in the arsa have earned the titke of *Cusen of
the Hill Stations® (Chakraborl, PO 1989, River Teests is the master stream in the arsa whils: the
Rammam and Rangit are the twa imporant tributaries of the Teesia. Besides, numerous rain fed rivilats in
the hills become the mest domingting faster of environmental comtrat during rainy season. The climate of
Darjeeling Is especially noteworthy. Springs and autumns are the seasons mas! favoursd by visitors: The
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monsoon is a perod of continuous rainfall while the winter after Decernber is 100 cold &nd unpleasant. The
loc climatein fact depends largely on the slevaton,

Objective
Main abjective of this paper is to undarstand the changing litaracy scenario of Darjesling and to
study the spatial variation of mabe and fernale literacy for the year 1981 & 2001,

Methodalogy

in the present siudy ‘an attempt has been made io assess and analyse the sub-division wise
literacy of Danesling distict. The paper s based on the secondary data collected from Census of Incea
1681 82001, The data collecied have been classified, processed and presented in the form of tables,
chiarts, maps ard graphs,

Discussion

We shall briefly discuss the Sub-divigion wise rurat-urban literacy rate- & Spatial Pattern of Saw-
wise literacy tor the period 1981-2001 in fhe following paragraphs. Based on tha discussion wea wolld be
Suggesting our recommendation. ;
Sub-division wise rural-urban Hteracy

Table 1, Sub-divigion wise rural-urioan fiteracy rate (1831 & 3001)

SUB-DIVISIONWISE RURAL-URBAN LITERACY RATE 19812011
1681 200
Sub-Divislan Aural Urban Rural Urban
Drarjeafing 346 B T4 BET
Kaimpong 30,4 B4. 0.5 B |
Hursaong a7.0 0.0 T2 BA.1
Shiqun 28,1 B1.7 5_§.1 747

Sowps: Tansus of Rava 1o -20071

'
Lrmraanas -

Figura & Sub-division wize rural-ueiban lileracy rate (1581 & S5001)

Thie Tabls Moot shows that the highest roral [lerasy rate durng 1581 was in Darjeeling sub-
divizion (39.8%) and the lowest rural Meracy raie dunng 1961 was in Sifigur (28.1%). During 2001 1he
highest rural literacy was in Daresling sub-divizion {74.2% ) and the lowest in' Siligur (58726, In 1981 the
urban literacy ral= was highsst in Kurseong sub-division (7% and lowest in Siligu sub-division (61.7%)
I 2001 the wban highest litaracy rate was in Kurseang sub-division (58,15 and the lowest in Siliguri-
[TETR). ' :
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Spatial Pattern of Sex-wise teracy :

Tha shudy of spatial distribution of objects of the surace of the earih iz the central theme in
goography. The purpose of the study is to know and understand and explain the spatial disiribution of S
wigie literacy In the district.

Tabile 2. Sub-division wise Male & Female Literacy Rate {1381 & 2001)

3l = 2001
Fural Urban Rurs! Urban

Sub-Division | Male | Female Make Feimale Mals Famala Male Famale

Darjealing 57:1 £8.1 gl 501 BLG E4.5 835 S5

Halmpong 5B 274 TEd 567 Fi 8] B2.0 915 B33

Hurseang 45.6 244 TRE BO.E B2d 618 g4 B4
| Slliguri ar4 7.2 6.2 55.8 G54 487 R T4.8
Source: Consus of Indls 1081-2001

The literacy rate in Darjesling distict was $2.6% in 1981 whereas in 2001 the eracy rale
ingreased fo 71.8%. One of 1he mam akrbues contributing to the increase in the literacy rale between
1281 and 2001 was the initiative taken by the government of West Bengal In increasing the number of
educational instiutions in the walley. The policy of the government fo jprovide compadsory pramary
education has also contributed to the increase In the fiteracy rate. The general awarensss of the benedits of
educalion amang the people of tha valley has also resulted in more influx of female Scholars anrofling for
primary and secondary education, |l can be'sesn from Tabée Mo that the percentage of usban female
lMeracy rate during 1981 was B8.8% in Kurssong sub-<ivision whareas during 2001 the urban female
literacy rate hes increased fo 81.9% in Kurseong sub-dvision, Similary during 1331 the rural female
leracy rate in Skgur sub-division was only 17.2% whereas duning 2007 the ruval femate Mécacy rate
intreased 1o 45, 7% in Siqur sub-division.

Flg.2(a): Male-Femate Perosntage of Liberscy bn Murd)l & Urbasn Aneas of Derpsoling DR 1rior - ‘
13481

n%

Sub-divieisn

@ Furnl Mnpin B Fursl femole O Fersl Tolsl | O ikbon Male @ Urban Fomaie @ Urban Totel [

F:gur& 3.8 Sub-division wise Male & Female Literacy Rate (1921 & 2001)

it can be seen form Fig.2 {a) that during 1981, the male rural BMeracy rale was highest in
Kalimpang sub-division (68.3%) whereas the male el literacy was lowast in Siliguri subdivision [37.4%I,
Cwring 19871 the female rural literacy was highest in Darjesding sub-division (28%) whereas the temale
rural literacy was owest in Siigur sub-divisian (17.2%), The male urban [ileracy rale during 1881 was
highest in Kurseang sub-division (78.8%) and the lowest was recorced in Siliguri sub-division [66.2%). The
female urban literacy rate during 1981 was highest in Hurseong sub-division (62.8%) and lowest in Siliguri
sub-division (55.555).

Gaogrghel Anabgss ol Urion Geographic miormation Techrelppivte Tesae mant of Geegrashy, Bargalone Univensity, Bacgalons, India
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Fig b Mple-Fomale Percontage of Literacy n Rorad & Urban Areas of Darpealing
DEsTrict-2007

| . Darjuinrg EalTong Hurs song Subgpuri
Subsdivinion

| MRuralMalc W Rural Female O Rurst Total O Urban Males 8 Urban Female & Urban Total |

Figure E.b»_Mﬁe- Female percontage of literacy in rural & Lrban araas of Darjeeling [t 2001,

I can aleo be seen from Fig.2 (B) that during 2001 the miadé rusal lteracy rate was highest in
Darjeeling sub-civision [B3.83¢) whereas the midle rural Hlesacy was iowest in Stigus subdivision (60,4550,
During 2001 the ferate reral llecacy was highest in Daresling sub-divislon [64.5%) wheresas the iemate
raral literacy was lowest in Siligurl sub-division [45.796). The male urban literacy rate during 2001 was
highest in Darjeeling sub-division (93.520) add the lowsst was recorded |n S#igun sub-divisian [E:3.06%,).
The female wrban literacy rate during 2001 was highest in Darjesling sub-chvision (85.8%) and lowest in
Silguri sub-division (74,85,

Recommendalion _

Spread of Meraty and education will facilitale eary achisvement of the socio-tdemogeaphic goals.
The present analysls woud be incomplate without specific suggestions for actlons plans that need 1o be
Fmplemented. Maxe schoo education up to age 14 free and compulsory, and reduce drop outs &l prmary
and secondary school lsvels to below 20 percent lor both boys and gids: Fromate delayed marriage for
girlz, pot earlier than ags 18 and preferably after 20 years of age so that the gin child can devate timie for
better educaticn, Achieve unfversal access to informetion‘calinseling, and services lor Righer education.
Abolish chald fabour and ensure that the every citizen has access 1o the fundamental maht Besiowed by our
constiylicn; the “Right to education”.

Conclusion

The gsiudy concludes thal for the last many decages the district of Dierjesling has mads notable
progress in prowiding primary. edugation; It can be suggested that all develapment elions in the ek of
fiteraicy for Darealing district should be made according 1o demographic traits and needs, and keeping in
mired the- avaiiability of fhe resources and ecalogically fragile and ‘geclogically. sensitive nature of the
region. Aseparate literacy policy shoulg be framec for the Darjesiing distiet. Mors empioyment generation
programs: should be laundhed in the reglon. Local parlidpation must be conddered at the fime of policy
Frarning.
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Absiract

Far any kingd of develbpment, a region reguires G0 SOB0uEls resouress and e development of 3 ragon
depands . oo e MESoLftes INAT are valplde and’ howe best thay heve been oifizsd for e benell of
mankind The ansd selacfed for the stody & Arobels Command amas of Kanakapuwrs Taiwe A small dam has
been construtiad scros e ver Arkavathi (3 tibulary 1o the iver Calvery) near Arobeis vikage. The dam
impounds <4 86 colbic Meder Of waler Io grovide for dvigelioh facilies ip an ectent 5232 hactarss of land i
KANGRELY ek OF Aafrananacan disrer The preseal gfudy 5 concemed wilh el of Frganst on
Argbela command arsa. The papar preseite I chavsclerisls of the sfudy area, the agnowlniral conditons
and the imporkance fwaber budged) of e warer in the gnas of Iy E L sl rainiay, Tha Arabeia
FOMMEnd angs Covssis DISG‘\-'H&Q&J&M e af Mre vilEges depanaing on the Archiels nsenyor Lor camamn
CrTesE DR ey proundnut, coconut ragl and vepsimiing Hecanby e fasenvor is poluied by the
Bangaisre sewage waler aad causes sifer sroblems it the command srea.  Walsr festing has bearn carrisd
ot fon ke the oifevany oavamefens,  Wesvars crop combination malfcd s been agofed. The overal sy
concidas el crocoing pamant 1ag Besn changed 1D cash Crons SnG (Rome Do Heaians has besn msnsasad
covigiderably. The sindy 250 has been done o Comparalive, dnalesls befweer rigaficn and non fmigaled
ATES

Key-wongs: irngation Paramefars Raguona! Davalsomant, water buctye!, Cash eraps, Polertial Svaporaton

Introduction

Agriculture s one of the fundamental aclivities o the study unit. The sconomy of the region
depends upon, hew bast the land is usad for the agnculeral purpose (Suptha, Sen P et al, 1988) The
autpt from the land depends on the physical parameters and amount of waler supphied te'it. The sail typs,
the use of fertilizers, pesticides and the use of improved. machineries and ofher faciors influsnce he
agricuitural suiput. Among these, water is the nest important factar in the areas of 2canty and unseasonal
rainfall, Harmessing water s the only fonl fo overcome the scarcity of waler for agricoitine [Madan H.5. at
al, 1874) All these differ from area o ares. This vanation has fed to high inegualities. Devetopment of &
region can be achisved by increasing: per-capia income; educationsl standard (Beracy], infrastruciura
faciities, the basic needs fike food, shelter and clothing, reduction in imfant mortality rate, standard of fiving,
aplimum utilkeation of land and water for cultation (Ra S.C., 1984}, In agriculfurs! sconomy, how fae
imigatian helps for the development of & region? is thers any relationship belween 1he resources [water foc
agricuture) and land-uze for the regional develepment? These guestions are aflempted to beé answeared
with the help of some geographical toals” Generally topography of the Shedy unit is undulating with hilocks
herecand there. The nalural drainage & normal, Climate is sub-tropical and sembarnid with more number of
summer days. The average ranfall of the area ranges between 56 to 102 c.ms.

The study areas :

. Thearaa sefecied for tha study i Arobele command area of Kanakapara taluk. It extends 772 27°-
777 32" eas! longijudes ang 12°.25'-12° 35" north iatifudes. & dam has been constructed across the rives
Arkavathi {2 fributary to the rivar Cauvery) near Arobele vilage. The dam impounds 44,96 cubic meters of
water forprovide: for imigatian faciities fo 6232 hectares of land with Both rght bank snd 1aft hank canals in
the comimand arsa. The Qross command &ea of gravity canal ia 3953 hectares and ingabls command
arga Is 3035 hectares. The right bank canal rung for & leagth of 225 km. to irigate 1821 hectares. The
gross command area of el bank canal runs for 3 bength of 23 km, 1o rigate 4554 hectares. To make the
lifvirrigation system more econanmical and viable perennial crop (mudberry) is proposed.

eeographieabAnidysi of Usven Seoygfuphiz infor makion Techeologist, Tepamment of Geograshy, Bargaltne Unkersity, Bangaions, Inda
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Location Map of Study Area

Figure 1. Logation map of study area
Saurca: Survay O India, Koramargala, Bangalors:

Objectives
The main obiecives of the siudy are o understand the spatic-temporal changing cropping pattarn,
astimate the water budget, and to know the water quality in the command area.

Methodology
To give a quantitative view, Weaver'a technique of Crop Combination method has bean applisd in tha

present stady lo compute Crop ranking reglons and o know the cropping patiern, White calculating the
water budged, the Soil moisture and storage tapacity & assumed 100 percent (To calculat the water
buciget in fhe study area inlormation has been collecied from the Office of:the executive Engineer. Arobeta
Resarvoir Project-Arobele, locatad in Arobels Command Area). Some parameiers have Deen u3ed 1o el
the water quafity (Water ‘gualily. tested in the department of emdronmental scence lab, Bangalore
University, Bangsiora), Both primary ang secondary data have been collected from Agricuture Genter

‘Genpraptecal Analysis of Uioinn Gecfymohic nfprmation Tachnologids. Depatinent of Geegraphy, Bangakre Linhwriity; Bangaiom. Inda

Wolumes1 Nurriess-1 belz MM I5584-23 (3207
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Deddatahalii, Agriculturé Ofice and taluk Office Kanakapura and though field study. Grop Combination
Maps have besn prepared using ERADAS softwara. On the basis of discussion resulis have been derived.

Spatio-termporal view of Cropping Pattern
Iri order fo understand the cropping paltems In & paricular region, a study of crop combination. is
imperative. The crop combination on 1he ‘one hand gives am idea aboul the agrcuftizal typology,
agriculiural econamics and agriculural income of & region and on the other hand, # gives an insight Inle
tha cropping practices and rolation of erops which are quite pertinent for the malntenance of soil fertility
ard thelr heaitn (Husain Majid, 19821 As per the Weaver's method five crop combinations are idenified
g of nire crops. The canal Imigation is practiced over seven grama panchayats. The main crope grown
are ragi. groundnut, milbesty, paddy, pulses, jowar and vegelables. The Crop combination maps have
been prapared for 1999 — 2000 and 2000 — 2010 (Fig:2%3). The number of crops grawn in the vilage
ats Dioddalahali, Uyyamball, Mallanaif ang Mallahabi has 4 crops combination and Heokunda,
inoregallizhalli, Maralsbekuppe has 3 crop combinations in 1993 — 2000, whereas 2000 — 2010
Uyyamballi, Hockunda, Mullahati and Maralebekuppe has 5 -¢rop | combinaton. Doddalanalli,
Iynoregollahall, Hallahalli has 4 crop combimation. The:number of crops grown in the shudy area has been
inpreased excent Doddatahalli and Natahall, in the region, the anes undar Ragi leads the other crop with
2533 hectares and second Deing ciseeds 2722 heclares followed by sericulflure 357.9 hectares, paddy
131 hectares, pulses 96 hectares, jowar 33 hectares, ofhers 5501 haclaras in the year 1889-2000. The
tand under paddy, midberry, pulses, and jowar & increasing in & decade, being 2385.02, 1908, 121, and
41 hectares, others 7381 heclares respectively and the area under ragh and ol seeds hag decreased 1o
1277 and 2097 hectares respectively by 2000 — 2010 In the ragion major crops grown are paddy,
matharry, ragl. groundmut, and pulses, the decreasing trend is found in the growing areas of other oilsseds,
pulses and maze. The sledy area has a pepulation of 46,041 persons (2007 census] and neardy 80
percent of them are depanding on agricultural activities. Mixed cropping is practiced with the use of
fertiizers. pesticides; modeen fron ploughs and HYV seads: This kind of peactice js more in the imgated

pari.

Using 1he following formula the: varance values for each combination for all the seven panchayate has
Ibeen comptied

Variance = ¥ o+ 0 whereas, (G=x-x] (w=Aciual value, x"=hean)

CROPF COMBINATION

- v ¥
it i ERE Sy b LT L = ISt TR L R A L P

"_| .". . — I| -
CROF COMBINATION OF ARDEFLE | CROP COMBINATION OF ARCBELE
COMMAND AREA 19982000 COMMAND AREL 20083010

Figura 2.Crop combination 1998-2000 Fig-3.Crop combinaticn 20082010
Sgurce: Suney O indis, Keramangala, Bangalors.

Geographicyl Analysh of Lnion Gesgrasbils rfodmaton Teohedoging, Department of Geogrphy, Bangaloes Uinterray, fengilere, Intda
Vol Himmber-| buly 12 1552315357
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The devielopment of any actiity is considerad by the "Locational advaniage”. The ferm locatinn
adiantage is o be interpreted on the avallabisty of water for irigation. The growth and development of 3
region depends up on the optimum uEllization of waber and soll lor the produstive purpase [Herur P 2
al., 1986.). A water budget reflects the relationship between inpud and oulput of waber thraugh a region
tﬂ:ufm Dp:ﬁunar_.-: The importancs of waler is much in those areas whose econemy ks agro-hased. The
water budget graph shows precipitation and potential evEpo-ranepiration both as §ne graphs. Thus we
‘have a direci comparizon of supply of water and the nawral demand of water. To bring oul the ‘carity,
waler budpet for the command area has been caleulated [table. 1) and found out that, though the regicn
receives normal amount of rainfall i catchment area, the surplus is foursd only in kater manths of
BSOS mnmnniwhmP |sqmalﬂrthan PE). The waler deficit is $65.1 mam {whan P ls hass than F'E:|
Tr= recharge of waler to the soils is only In 1he months of May, August and September (Fig —4).
'Inlcrmnq terme will be wsed e Precipitation (p): All malsture from the armesphers, Fain, snow, hmram
shiel. Prtantial Evapa-ranspiralion (PE): AB the Hma-r that could enter the afr from ﬁwrl:sm evaporation
it present.  AE=actial evaporation,

Fedlowing is a data of monshly and toial compares of Frmlpwlm and Potential Evapo-
trarspiration for Arobalg Hesarvoir, Manakapura.

Table 1. Water Budget of Arobele Fesesvolr (In the command ares) {Figures in mm]
Jar: | Fab | Mar | Apr May | Jun | July | Aug |Sept| Oct | Nov | Dec | Asnualy

P o e |es |am 183 |2 (o6 |84 (2P (o |0 |0 7138
PE |408 [12% 457 | 182 |62 |123 | 107 |es (o0 |&7 r&r | 14 | 1zes
pe |8 |aor |97 [ 199 (31 |Gon |j0s |88 |68 |87 |82 |01 |-sess
Dust | 0 o ] o 4t |0 Q. B2 | 183 | DO ) 6.8 -
Stag |00 [0 0 a 3 |0 o |69 |=288 |17 |88 |0 -
& (o |[©D B0 |35 152 |2y |38 |45 |20 |87 |82 |sBe -
o 108 121 a7 155 Li] io2.| foa [0 |o© O L
[t 0 0 2 i3 o 1] 0. 1] 4]

Source. Qﬁmﬂmmﬂw Engweer, Arabele Resenor Project-Arobale-2010

WATER BUDGET

ELea]

L5

—
e i

i

Depoh of Water Crmn)

Figure 4, Water Budget -2010 Months

Gasgraphical Anabit of Usico Shigrachis nfermation Techoclogivhy, Drpactment of Geography, Bangalore Uniersity, Bangaloro, india
Tt Himmbiers] Foly 3072 T8EN-Ti 55271
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Water quality of River Arkavathi
Water quality refers to tha chemical, physical and biological characteristics of water. Water is perhaps one
of themost pesaliar of our natural rescurce and it 15 assental not anly for the sustenancs of human life and
aclvities but for the ‘quality of life’ as well {Agarwal. 3. K. 2008). The quality of water is assessed an the
bagis of testing of sample walers coliected from river stream and srobele reservoir and ftested in the
emironment sdiernce lab. Table 2, shows he difference in the rives stieam and the. reservoir of river
Arkavatie, AL the resersdin, the prasence of chionde, calcum, folal hardress, magnesium, sulphate,
phosphate. Cod. D3, TDE, FOS and turkidity are more tran the stream wader. The siream water (s good
and potable but in the reservoir the bed appears oo be the pressure of sewage draingge. It is now
impassible evan 1o see the boulders ard the sand; and the anly visible ihking is dark green and Brown
coborid water, Arkavath river waler at Arcbele indicate a dlass of 'C’ quality of water in respect of
disgobved oxygen and bio — chemscal oxygen demand and this & due to untreated municipal waste {lrom
Bangatore sewage) water dischargad in'ic the tiver Arkguathi through the river Vrishathavathi,

Tabia 2. Water quality of Arobela Reservair and River Arkavath|

Arcbele Heservolr Arkavathl Feves waler batora Parameater
j@ining Vrizhabhavathi -
| B8 mgiL 2.88 mglL Toial Alkalinity
211.5%8 mglL 28,98 mgL Chiloride
23 mg'L 120 mglL Total Hargness
B1.6mgl 32 ma'L Cakium Harsness
30256 mglL 2,76 gl Magnesium Hardness
1,568 mg'L 0.24 mgiL Phenciphthalsin Alkalinity
1828 16 mg'L .94 mglL Sulphate
175 mig'lL 5.7 mglL Phosphate
346,66 mgiL 21333 mglL | GOD
1268 mg/L 764 moll | Suspended Dissalved Solids.
B75 8.38 pH
a0 G 305G Tamperatiara
1,26 1S 0.52 us Efecirical conductivity
630 260 myl Tatal Ciszolved Solids
1 NTU 1 NTU Tureidity

Bource: WalST qUANTY 1851ad 4T 1he OBPATMENT of Smnmmenia) SEence G, BAnae Unmersiy, Banpaore,

Results

Agricuiiural develaprient: In tha year 1999 — 2000 there were only few tractors in the village
panchayats, whereas in 2009-10 the number of fractvs has been increased even in iha revanus villages
also. These tractors -are ssning the farmer's requirements instead of tracitional method. Modern isan
plough is used instead of wooden plough. Use of pesticides. fertibizers has Deen ncreased in the gecade.
The yield has tipled by these along with irtigation; this Righlights: the impact of imgation in the-study area.
Usually in the region double cropping & practiced, In-khanl season Farmier grow meiniy Ragi, Pacdy,
Pulges, and malze. In Rabi season paddy, vegetables are imporlaint crops. Mulberry and coconuts arg
standing throughout the year. Mized cropping ks practced both In kharff and rabl seasors, Hybrid vanety
of groundnut and mulberry with- high yield has bean introduced in the decade. Many farmers are changing
their cropping patter from food crops to cash crops like mulkery and vegelables. There iz a great
dermand for both by the IT cender of Bangalore. The percentage is calculated for the enfire command areas
wel cultivation fo that of wel eultivation of each village.

Conclusion and Suggestions }

The impact of irigation on Arcbele command srea analysis reveals that the imigation faclities
irmpact on the farmers io.grow few nomber and major crops depending g on (he pAces in the maket and
their demand, The agricullural practice is modernized with the use of modern equipments, fertiizers and
hybrid seeds in the command area along with irgalicn by the canals. Therelore Cropping pattern has

Geographical Analyais of Uniok Gengraghic information Techaplog bty Depsrtmem of Seography; Bangakons University, Sangaien, ez
Wordiie- Spanbuer- d dudy 3013 I5EH-2519517)
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been changed [ cash crops and income per hectars bas been increased consideratyy. The Famens are
aware now about the agriculiurat develgpment through Gowernmant, Service centers & NGO, Incentives
have besn given to the farmers in the form of koans, fartilizers and seeds eic: 1o improve their economy. in
process meddle persans should be minimized while buying and selling their goads. Arobele resenvair water
hae become polluted by sewage water from Bangalore through river Mrishabhavathi which aftects the
command area (The fanmers ‘got skin disease because of poluted waler), Transport facilities and open
markat to sell their gonds ara not sulficient and it should be provided 1o the command ares pecple. Apan
from small scale coirt indusiries, agro-baged industries shoyld be sstabshed in tha study area. Foliowing
EUggestions may be considensd for implemantation: By dinging fubs weils sub-surface water can ba used
for -khariff and Rabi season. Instéad ol discharging the efffuent water 1o river cerectly, that could be
discharged 1o fift imgation tanks and canals, aler carrying oul necessdry ireafment. There is lof of scope
for dairying in the irrigabed areas.
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Abstract

Rapid urbanisastion 8 same lacalions snd popwanon growth i indiz Bads fa the migration of peepie fom
villsge 1o lowas and citles. The state of Wes! Bargal & nod a0 axcepnion. More urban popuialion means s
ey consume huge amourt of ressarcs and gensrale heep of wasle and garbage wivch s nol alwvays
properl managed by the urbiar lboal goverming body ke mumcipailies slc due o less adeplion of Al
ipchnslagies, ow chculation of exiting fasily i drehnsge, sewage. pubic saniation and Sold washo
management, Bardtueman town, e heart of Bardhaman disinct of Wesr Bangal & growing rapdly. Now
Bardhaman is @ very smerging fown with &7 increasing numbear of Deapie oping for bafter resideatal

angd higher Mving slandsd. The existing feclty of solid waste manapemanl doas nat suffice with fha
increasing populstion pressune and daiy wiban waste. The reaul s envirenmental potiulion and reduchion of
he prosperiy of arban heskh. Famembering this ermerging ssue, the presanl sriicls & an atemp o analse
The preseal conailio and problems of soid wasie managarent i Barohaman municipalty, Wes! Bengal The
whale sl i3 completed (sing fapashests (73 M/S and M S of Suney of india, Disinc! Aesowcs Mag of
Gaokigical Susay of India JESL2A061), Distrist Planming Mag of NATRO (2061) and Ward map aof murizipaily
(B008], Cengis mpot and rumarows Marslires relsted o £ ars colectad io prapane this articls. The analysis
rivaals that Bardabanman muncinaity. dees maf mainta s former hedliy stironmand dug 1o ;
acliviias and morooer trestmen! of polulion and wasle. So Bardhhaman municioalty showd ke suitahls
stope. for the hettermant of irban anvironment 22 wel 2s e arban peogie and peogis are nal swsre of Me
Fegraparon of sobd wasles, PLbs swareness should be nérddged thorsagh e slecironic media for proge
maragamant of sofid wikle

ey words Soba waste, Municioal safid waste, Urban amviranmant

Introduction

Rapid urbaresaiion and population growth in India leads to the migration of peophe frem vilage o
the cifies or towns. West Bengal is not an exception. Present day urbanization of most of the Indian cilies
and towns iz nol well Bssociated with the rapid improvement of urben sociceconomic facities and wiban
governance. Increasing percentage of urban populstion does not always mean increasing leved of urban
development hecause. for sxample, more Orban populalion means that they consums vast amount of
resources and generate heave of waste and garbage which Is not totally managed by wiban local
governing bedy due to various visibhe and inwgible causes which have led many mprints on the walk of
[lfa. Couplad with the vast consumption of resources is the production of massive amounts of waele, much
of which re-anters in the emvironment as pollufion. Remembering this emerging issus, the clmam
gecgraphical study is focised on the emenging problems of urban enviranmental problems and sclid waste
rmanagarment in Bardhaman municipality, Bardhaman disirct, West Bengal.

Ohbjectives

The. main @im of this study is to find out the present scenario of solid wasle disposal and
management of the study area and refated environmantal problame. 2o to achieve this goal the folowing
ohjactives and Sonsiered;

Prowviding & brief oullook of ward wise population pressure and temporal growh of Poputation. To
gnalyrethe solid waste managernent scenario of the study-area. How affectively murnscipality is doing solid
waste management, any gap |$ there or not A brief ook on emvironmental problem due 1o solid waste
managaman

hicad Analysis o Union Geogr inh thar Teckiistag Brs. Departrmant of Geography, Bengalors Unreray, Ringalees, inda
Heduine- ] Srambere ] July MIE2 1SSM-23 19537 L
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Solid waste

-solid waste means. any garbage, refuse, sludge from A waste water treaiment plant and cther
discarded materials incuding solid, Iquld, semi- sofid or contained. gaseous matera, mining and
agricultural pperatans and fram comminity activities .

Municipality Solid Waste (MSW)

All types of solic waste generated by househiolds and commercial eslablishments. ard collected
usuady by local government boces, Agricultural appdication of Municpal Solid Waste (MSW), as nutrien
epurce figr plants and as sod conditioner, s the msst cost effective optian of MSW management because of
its advaniages over fraditional means such as tand filing or incinaration.

Solid Waste Managament

okl Waste Mansgement Is the colleclion, transpor, precessing or digpasal, managing and
mosilodng of waste materals, The term usually relafes to materials produced by human activity, and the
process i generally underaken fo reduce thelr effect on healih, the emdronment or sasthelics, \Waste
managentent is = distnel practice Irom resource recovery which focuses on delaying the rate of
consumption of nalural resources. The management of wasies treats al materials a3 a single class,
whether solid, liquid, gasesus or radiogeiive substances, and iried 1o reduce the harmiul snvirmnmernits)
Impacts of each through different methods. Waste management practices differ for developed and
developing nabions, for urban and rural areas, and for residential and industrial producers. Management for
rion-fiazardous washe rasidentinl and instititisnal waste in mefropoitan aneas is usually the raspansibifity
of local government aulhorities, while maragement far non-hazardous commendial and industrial wacls is
Usually the responzibifity of the genarator. 4

Environmental Problems from Municipal Solid Waste

Ditferant types of emdronmental problems are created by the Municipal Solld Waste, These are
like: local Climate Change, Air contamination, Surface and ground water costamination increased anargy
used, Iricreased contamination in the production stages;Fires and Explosicns Othar Environmenial Effects
include truck traflic, noise, odaurs, litter, dust, atiraction of rate, birds and insects and aesthatic concerns,

A Case Study of Bardhaman Municipaity

Location of Bardhaman Municipality

The one of principal urban cenfres and il stalions of Scuthern West Bangal is more o less
cenfrafly lecated in the Burdwan or Bardhaman distics. It & situated on the laft bank of great river, thi
‘Sorrgw of Bengal’, Damodar River, Latitucinal extension varies from 23° 12 ta 23° 16N and longitudinal
extension varles from 877 497 to 877 53'E. Acgording to Gensug of India (2001) Bardhaman munsipality
has an administrative area coverage of 2304 Sg km bul now the town is expanded further (=27.00 5q
km . The town is situated within the boundary of Burdwan-| C.0. Block (figura 1), The Municipaiity of
Burdwan was established in the year 1865, Al fat time the municipal area was jus) 12.8 3. R with @
popeation of 39818 As per 2001 census, the population and the area of Burdwan Muricipality are
285602 and 26.30 sq. k. respectively At present the municipaiity has 35 wards, Burdwan 5 tha
principal towa and civil station of the district '

Materials ) 5

The whole sfudy is completed using toposhests (73 M5 and MI1E) of Burvay of Indig, Disirict
Rzsource Map of Gaological Survey of IndialGEL2001), Distier Plasning Map of NATMO (2001}, Ward
map of municipality (2008), Census report a0 nunterous literatures retated Tevit.

Geographicsl Analysls of Unico Eaogrdptve indermation Techriokoghes Daparteent of Gaogaphy, Bangaiers Linweriiey, Sangabens, Woia
Wehirne-| Rumber-| hfy 3z ERE-TLEsT
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Resuits and discussion

Population scenario which is also related 1o the topic

Ag per Cengug of Incka; 2001, Bardhaman @St has a populaton of 68, 85,514 with & rank of 4
thamong the district of the siate. In 1851, the share of urban popudation wias 14.5% which has gone up to
3695 in 2001, Bardhaman Municipality with a population of 285802 (2001} fall in class. | M2 category.
Bardharrian has an area of 23.04 km 2 and afl total 53517 numbers of household are cownted in Census of
Iinchia, 20801, Among the total population of the 1own, S2.01% are makes and 47,99% are lemales, having
sex ratio of 822, Only 09.68% of population is remained gz 06 Bpe group of populstion. Popuation density
ol 2001 iz 12305 porsons per km 2 Occupational shéfl from agricofture to- wrban based industry ang
services |5 one parl of the change, AL the same lime, ncreased agricotursl performance has also
promoted wrbanizalion as noficed i several lop rice and wheat producing districts in the countny (viz. the
districts of Chengaipet. Krishna, Burdwan, Lodhiana or Kuruksheiral. New indusital investments: and
axpansion of the services industry In new [ocabion is also another factor. Al first the whole fown was
subdivided irto five wards in 1865 (the vear of establishment of munitipality) and in 1957 five wands turned
inte 25 wards. During 1281 the municipel area wag 2262 km 2 (Ui increased to 22,74 km 2 in 1987,
2304 km 2 in 2001 and 26.54-km 2'in 2008, AL the teme of estabdshment (1365) the population was 39,618
and now the papualon & 2,85 802 (2001}, The increasing urban populalion is considered as level and
phise of urhan dewstopment as well as busden on provision of urbsan facity. Than i is required to depict
the trend of population from pre establishment ( 12671) of Municipalty 1o 2007 (figure 2,

Geagraphicnl Anshyeh of Linion Geograohic nformabicn Technologists, Desamment of Grogmaeny, Basgaline Ui i1y, Basiil e, india
Volame-} Rz | Maly 2012 IESN-Z3 133371
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POPULATION TREND OF BARDDHAMAN MUNICIPALITY FROM 1861-
00000
250000

20000

150000

Total Population

Year

Diagiam showing trend of population growth (polynomial curve) of Barddhaman lown (source of data;
Joytirmay Bhattacharyya, 1982 and Cengus of India, 2001)

Drainage: Salient features

On an average, the underground drainage system covers only 1,75% of households in BEA, while
53 14% and 12.3% of households hawve ‘open pucca’ and ‘open ktcha’ drein respectivaly, It s ohserved
that nearly one-third of the tofal numiber of howseholds live in premises without any drainage fadlity. Pucca
draing are Imibed only io sverage 3.13% househokds in neral areas, wiereas B2.56% hava no facilities at
all.

Hi
B Lirban W Fural

68.77
6250

ap

ol

LR

underground open. pacen  open katcha Bl fo mep oried

it 15 lmarnt that more fhan-50% of the heuseholds, even in many urban locations are facing water
logging, Most of the drainage channels are stagnant due (o so%d waste dumping. It Is leamed that moee
than 51]‘?2: of the howsehalds, sven in many - urban localicne are facing water kaging.

\ETAp ysis of Uinlon eographic; Ind thos Tedh ghis. Departrent ol S=ography. Bangalore Unisersiy, Bangalore, India

Mol -] Mdamiber- 1 July. 3012 ISSM-25195T
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Sewage Condition . 3

Bardharnan town ks basically a nonsewesed 10wn, Hut recentty undarground sewerage syatem has
Boan fnelabed |nowaeed no: 21, Langth of that. sewsrage Bne is onfy 0.02 km &nd it covers only 00001 km'2
area, Most of the cpen surface draing are choked by solid waste {e.q. plastc, packets and aluminum
cans). So, regular few s very much hampared. This liguid waste Is stagnated and it creates bad smell,
germs and urban floods in Monscon pertod. Only ward no. 11, 12, 18 and 29 ase Installed with fotal 2.30
fm covered drain. Therefore, due 1o mpropsr treatment of surace dralns, figh density of open drains
fincluding 'Kuchha' drain) means possibility of fiquid waste pollution. At present dus to rapid expansion of
town and increaging ares of residential space; o minimize the current and future load the municipal
pgowerming biody should adopt an underground Sewage network.

Present Scenario of Solid Waste Generation and Gollection

Solid waste |s pepduced at every phase in the urban walk of life, incheding raw material exstraction,
processing and transportation: manufactisdng. packing and shipping: and advertising and sales, as well as
with the products thernselves once they are spent. andlor discarded. Solld waste, often called the third
pollition aftar sir and water pollution, s that material which arises from various human activities and which
is norrally discarded as use less or unwanted. Solid wastes of Barddhaman municipality may be cassified
Based partly on content and partly on moksture and heating value. A typical classification of sokd wasies of
Barddhaman town (giter 5.V.5 Fana, 2007) is as follows:
Garbage
Hefars to the roften sofid waste constitusnts produced during the preparation o storage of meat, wit
vegelables 2ic.
Rubbish

Refers to nonratien solid waste constiluents, efifver combustble {paper. wood, scarp, rubber,
leather ate) or noncombustiblenelals, glass ceramic 8lc.).
Pathological Wastes

Dead animals, human waste ars hosoital waste constitute pathalogical masks el
Industrial Wastes

Chemical, paings, sand. metal ora processing, fly ash, sewage treatment sludge elic,
Agriculiural Waste
Farm animal manure, crop residuss etc, To depict the wardwise solld waste generation of the town, the
followadng chart and tables {1 and 2 are provided. g .

Table 1. Prasent and Projectad salid waste generation in Barddnaman town

SR P Wenr Fopuiation e pdiled Waste (kg sy )
L Tkl TRSETY [=iEE]
] 2013 kS 0 FAGLD
o2 S 434232 FLiEe

3
Soawve’ Barddhaman AMunregzaliry, 208

Table 2. A& bnel pichure of waste ganeration, drén densay, runcff wolume, slum population and number of
households in the selected wards having different critical emvironmental siuations:
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e Tldinm ik e :., {“13
e R z L ] AR e -
& 3350 T W T N ] 5 [ i B
— 30 i R B At 7.5 ] S B
T =1 ToEmm I i_th 2.1 EFE
. S ) T T 5 N T inz. Ty |
B EES Fre 0 (W} B = 2. A0 LOL%, (%
T ELk] Ew i &6 1. [N E] i AT, cad
an anz Es o ] +E 2820 ]
| 34 [P LT ¥ a [N AR 6103 153,82 |

Saurce: Census of India ; a report on solid wasle manmEmE.Int oy Barddhaman city.
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Disposal of solid Waste
The sobid wasies in the siudy unil are collected by door to door by rikshaw, van and then it |z
dumped in hydraulic trolley, lastly in vals.

Salient features-Solid Waste Management

Only 18.21% of households are using the vals for disposal of salid wastes and majority of
houssholds are ihrewing the wastes either to road sides (42:69%) or open dralns (2.32%), with 17.33% of
them have no specific area for dumping. The solid waste produced in whan centers of BPA are of
domestic origin and in the peripheral areas people ara generating washes from using cow dung, including
domestic and other agricultural wastes.There is no systemiatic arrangement for the collection and
treatment of sobd waste sxcept for the central town area. Foad side dumping and burning of wastes are
comman. No specific sites are exclusively reserved for solid waste dispossl and peopde are at iiberty to
dump whesever free and open spaces are available. Exling svstem of soiid waste management, suffers
much, dug o the unglanned and il managed fraciional practice of collaction and transportation of solid
wasta,

101% To s

To callect and transport the municipal wastes, the municipality has instalisd foliowing people in
epecific works, equipments and vehicles. 240 persons {permanent, temporary and daily wages) are
engaged in slreat sweeping, transportation and disposal of waste 120 parsons are engaged in draindcitet
cloaning. All fotal 175 parmanent dustbins. 11 fuck and lories. 135 Iriycles: 175 hand cars for doar fo
door codiection. 3 Cesspool ic. But the realily shows that these are nel enough to minimize tha gap
bxetwean waste generation and waste collection (including lack of daily treatmant and monioring of draing
and gustbing): As the population s sl rising. there s an urgent need to install more advanced techniquess.
The ward no. B, 12, 18, 20, 21, 23, 24. 31 and 35 have generaled appecdmately 46 1o 8.8 tons of
household solid waste per day (2008). Only the ward numbee 11 §s nol depicted hare due 1o lack of
availability of data. In those wards, there is a significanl gap. between wasle generation and wasts
coligction per day. Also due 10 lack infrasirecture and working peaple there is increasing gap in between
waste generation and waste collection In 35 wards of the munkdipality. Sa there |3 the chanse of
degradation of swrounding residential emvironment of those wards due o heap of garbage(plastics,
wigelables, polythene, tree branches ato).

Conclusion

Sofid waste disposal ground (landiill} near Gosainpara (2.5 km west of Barddhaman rail statian,
beside Kilna Road) is situated on Chuchura lormation (GS1, 2008, Aain water and subsurlace runoff carry
the different toxic conslituent from the garbage dump dowrward through subsol to the unconfined aquiter
and'it may pollutie the' shalow ground water in future. Along with it there is an wgent need to redocate an
allernative position for solid wasle disposal sites. The munmicipality report shows that howseholds of
Barddhaman have produced approximately B5.8 metric fon solid waste per day In compared to ather
sources of waste. Bul the wardwise gap befween wasta generation and collection has agoravaled the

Gmograp! Anglysis of Unkon hicinfrmation Technologits: Dipartment of Geography, Sangaloes Unisersty, Sangalors, lela
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warst ing condition of residential areas, creating heaves of garbage, There is an Urgent need to improve
urban - sewage condition by undergrognd  construction, - Theredore, the above analysie reveals that
Barddhaman municipaity does not maintsin ifs former healthy snvionment due to uncerirolied
anthropogenic acivilies and. improper treatment of pollution and waste. So Bardhheman municipasty
should take suitable steps for the betterment of urban emvironment as well as the urban cifizens and
peopke are not aware of the segregation of solid wastes. Ssgregation is io separate municipal solid wasies
into the groups of organic, inorgarss, recyclables and hazaourdous wastes. 5o, Public awarensss should
ba increased thorough the eleciromic media like Television, Badio; intarnsd atc:
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Abstract

Tha termig Land e and Land cover (LULE) {8 ohen used miarchangesly, but aach ferm has its own uniqus
meaning. Land Use refers 1o the actwity, sconomis purpees, inlendad: uge, and'ol managament sIrategy
plaged on jha land cover typals) by isimana ar fand managem. Land cover-refers-to tha cheracteristics and
sufiace cover of Eerth'e Surlace. & représenino by natural slements: demification of land use and land cover
At hed e bassling informatan foe activities ke themats mepping and changs detection analysis, This
paper i3 2 allempl {0 asscss the changes in Land use and Land cover in and arcund Balgaum gily o0 &
spabio- temporat dnatysics aves & peciod oF threer decades; | e fom 15900 to 2000, Primary and secondary data
nas heen used 1o bring cut-facts. The imageries were ciasséied by applying Maximum Lielihood cigssilication
memod. Thie results. arrived highlight Thal (he amcant ol elanges thal kave taken plgca during thiry four years
[1970-2004) has faken place just within 2 span of six years (2004-2010), which. proved that fhe acoeleration
in 1ha change of marphalogy of the study Gt 5 Righly mgressive one. The increasing population and the
anthropogenis astivilies are nofed o be puttng oressure on e avallable land resources. This paper also
haghiights the smporience: of remiobe sensing and GIS bechrmques in apprehanding the change detection dal
LAHLEG

Hy. wawla: Land Lles and Lang Cover, Chamge Aralvses, Supsrvisad Clssication

Introduction

Land-is the mest imperant natiral resalrce on which gl human activitles 1ake place. While land
cower and land use ane often assumed to be identical, yet they are rather guite diferent. Land nover may
be defined as the biophysical earth surface, whils land use 1S oflen shaped by himan, Socic-economic and
political influence on the land. (Wodeyar AK. 2009) “Remote Sensing is the Seience and art of obtaining
information aboul an objest, arda of phencmena by a device thal is not in contact with: object, area or
phenomena under investigation®(Liesand and kisfer, 1987) Remote sensing inlegrated with Gaographical
Information System, provides an effective too| for, analysis of land-use and land-cover changes al a
reqional level. Land use and Land cover changs is a key dever of giobal change (Gautam. NG; 1882, To
understand how LULG change affecis and intSracts with giobal eartiy systems, information is meeded an
what changes occur, where and when they oocur, the rates at which they occur and the social and physical
toroes thet drives thoss changesiambin 2003).

Study Area

Baigaum oty is bocared at 15.87* N latitude and 74.5° E longilude [Fig. 1) the northwestarn part ol
e state of Karnataks, in the southemn region of India. ! Is 710 melers above 1he mean sea level, |T kes
neqr the bordars of the Indan stales of Maharashira and Goa it s 562 km fram Bangalors, 500 Hm
Southeast of Mumbal and 126 Km southeast of ‘Goa. Physkographicaly the oify s in the' foothills aof
Sahyads range (Western Ghate). The climatic condiions are pleasant and chiaractarized by & general
dryness except during the rainy season, The average annual ranfsll varles from 778 o 1040mm The
redative humidity is abaut 85 percent and § i gererally higher in morsecn season.

Methodology

The preseni study has been carried out broadly in five stages —iterature and discussion, data
cotteciion of the siudy area by field sunvey, dala procsssing, preparation of maps and preseniation, AnGiS
3.2 and ERDAS imagine 2.0 softwares have been ussd as-1o0ls to map the land: wse of the study unil
Sypervised claasificalion is vsed fo dassify the land use from PansLiss |11 satsilive imagery. The purpose

Geagraphical Analisks of Lnew Seographic Information Technofopsts: Deparimess of Eeography, Bahgalers Uiniveraty, Bangalors, lealp
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ol image classification s to label the pixels in the image with the real information]Jensen and
Gorte. 2001 Through  clagsification remote sensing image, thematic maps. such as the LULC can be
chlained{Tos & Mather. 2001}t iz fessible 1o integrate spectral information from remcle senaing and
eetablished data from GIS fo sel as the referance maberial for land use classification. The classification
procedure must relathvely 1L in with true fand we condition, and also have a- great effect on fand use
classsfication. Through integraled dalabase and parameters; the related uncertainty levels data has been

classified.
Location Map of Stucy Unit (Belgaum City)
T4*28'0'E T4*36'0°E
Location of Kamataka in Incla mm““‘?"

g &

=
£

z =

T4 ZEODE T460E
\Figure 1. Study Area.

Land Use and Land Cover Change analysis and Findings (Phase Wise)
The present change analygis is carmed out in fwo phases. Phase - | analysis the changes
occered during the period of 1970 to 2004. Phase - [l anagysis the period of 2004 1o 2010,

Phase | - Change Analysis 1970-2004: The first epoch covers a period of Thirty lour years (1970
200} The dyramics of land usedand cover change pattern have been identified by analyzing the Surey
af India Toposhests 1970 and Pan+LISS |1l sstelfite image of 2004 in g GIS platferm. The study arsg
covers an area of 231.51 SqKms. During the phase =i (1970-2004) Pasitive changes are marked in
Agriculture, Budl—up, Poads & Rallways and Oihers land use and Land cover categaries (Fig 2). The tatal
area under agriculture was 66,48 Sg.Kms in 1070 which increased io 88,35 S5g.Kms in 2004, Narmally the
frend for agricultural area shows negative. growth: a5 the buill-up: areas incresses and ocoupies the

grapk yals of Unkoe graphic informaton Techhckogias. Departinent of Geograghy, Bangakvo Uinksershy, Bangaloo irnda
Wodume-1 Damnbsred Juby 2002 155N-13 195371
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aqricuiural areas, But in my study unit along with the growth of built — upthere is growth in Agriculiure too,
Thig it because the Slwdy wnil i3 nol confined 1o city limits i also covers fofty villages around i The Buitt -
up area Increased from 15.00 Sq.Kms in 1970 to 47.55 Sq.kms in 2004. The major chanpe is sean in the
city. The city shows physicsl expansion:: The Roads & Raitwaye increased to 4% by 2004, The others

category increased by 6%,

Table 1: Phase:l Ghange Aralysis 1970-2004 (A Periced of Thirly tour years)

1970 Area in

2004 Area in

LuLe :

e i 8q, Kms. Percentage Sq. Kms Percentage Change
Agricultural BE.48 26,72 B35 3730 ¥
Land
Birtt-up 1580 B.BT &7.55 2052 +
Vegelated a7.62 0.7 BETT T3.87
Araz.

Cthars 0.6 028 1539 E.B5 e
Wasteland 720 371,14 16,78 ]

Failway & 4.8d 211 13.54 B85 +
FRoads

Wator bodes 2359 10,19 1735 ]

Tatal 237151 100 23151 100

Source: Compuded by Hesearchars based on SOI Topashest and Saelite magsry
CHANGE ANALYSIS 1970-2004
{Positive Change) (Megative Change)
EETE HEETE FASFTE TR

P L
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Figure 2, Change Analysis (Positive and Negative) 1970-2004.
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The urban developmeant has taken place predominantly in south west ang north east dirsction. up
to industrial estate along khanpur road on south west and on north east up o aluminium factory
development on east has been conspicuously chstructsd by the canforiment area where place of urban
developrnent |5 tar slow. On the east of national high way. Vast areas of good agicullural lands have
obstructed the Urban developmen activities. Inany urban sludies negative change IS inevitable, The fields
of wegetation, wastaland and water bodies shaw negative giowth, The vegetation cover was 47.815q.Kms
in 1970 which decréased to 31.11 SgKms in 2004.Most of the vegetated areas towards the north -
wistern and southemn parts have undergone change. Most of this area is oocupied by the village people for
agricutture purpose. Waste land also shows negative growth, The tolal area under waste fand was 7210
Sg¥ms in 1870 which decreased to 1678 SgKms in 2004{Table 1).The decresse in wasteland s
considered as heaihy sign as the waste land is wilized for one or the other purpase. The two main
categories which oocuples the waste land is buill-up and sgriculturs. Tha waler bodies alse show negative
growth, The water body cover decreased from 10015% in 1870 to 7.5%: in 2004,

Phase Il - Change Analysis 2004-2010

The sacond phase studies the changes occurrad Huring 2004 tn 2010; This apoch ol perlod
follows: the same pattern of changes as in the first epoch, Agrcultural tand, Bulll-up land, Foads &
Railways and others show positive change and Vegetation cower, wasteland and water bodies show
regative: changa (Figure 3), There is increase in Agrcadiural land .t was 86.35 Sq.Kms in 2004 and
increased to 99.50 Sg.Kms in 2010, Bult —up arca was 47.55 Sg.Kme in 2004 it increased 1o 58,13
Sg.Kmz in 2010(Table- 2}, The trend and axtent of urban change is likely to continue with the rapld
devalcpment of infragtructure. Roads & rallways increased by 2% wherens cihers category increased by
195, Thie comparison 'of land use and Land sover betwesn 2004 and 5010 shows changes in berms of
greeneny [0Es and Iake iss. Vegetation cover decreazed from 3211 Sgokms to 16,22 Sqkms. It also
depicts that the loss are codvered inld budlt- Up emarons altdbuting to the uban sprawl and
encraachmaents of urban boilt-up structunes, Waste lznd occupled 18,78 Sg_kms in 2004 and was reduced
10 14.35 Sn.Kms in 2070, Water Dodies. coverad 17,36 3gKms in 2004 and decreased 10 9.26 Sq.kms in
2010, [Fita Basanng. 2012

Table 2. Phase-1l Change Analysis 2004-2010 (For a period of six years)

e, | OISO | wcenage | BUNER | pucenage | s
Agricutues | 8535 3730 9950 | 4208 "
Land | |
Bullt-up AT BE. 20,54 SE.13 i 2811 a
Vegetated frea | 3211 | 15 ET _ 162 7
Cahars i 1633 = £ 85 | 1E.05 I TAa | -
Wastetand i k| FEl ] e B2
Railway & B i el T N
Faads |
Wi ater bodies 1738 75 926 4.0
Tiokal 2 1] 2151 100

Souwrce: Compuled by Researchier based on Satellie imageries

Geopraphical Anatyss of Union Geagrephk Information Tecsnologity, Degart mant of Geagrap igalore Linkher iy, Bangalore, India
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CHANGE ANALYSIS 2004-2010
[Positive Change) {Hegative Change)
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Figues 3. Change Analysis (Positive & Negative] 2004-2010.

Suggestions

Thers is likely going 1o be density brought by compaciness in stedy wml in the coming years, itis
therefore suggested that encouragement should be given to people to build houses towards the ouiskins
through the prindsion of incentives and forces of atiracton thal are available ai the tity centre in these
areas, Some of the verticsl developments are afso expected. The Government and local bodiss shauld
‘respond adequately to pubSc opirtion and budd consensus on hey isues of development Promuting 2
cufiure of transparency and opennass would help building public confidence and zlsg improve the level of
accountability and responsiveness. Change detection analysis ald to generate up-to-date information
aboul.every bit of the land and faciitates wise ublization of the nalural resowrces in a susiainable manner.
GIS tool also provides a techrice! sippeet in planning and decision making usng maps and athes relaled
statistical data. Thersfore, the use of Remote Sensing and GIS coupled with geosiatisival analysis used
lor the planning of appropeiate resource’ ulilization and steategy formulation which is crucial in wrban
planning in the stedy area, 85 & decision suppor for better design of city. Matching- tha land with
appropriate- land Useland cover and resowrce allotment i8 wery imponan for sustairable land use
managemet. The land oover dynamics is vital as It is the most important base ne data in rescurice
allocation and theretore showld be used as one of the main inpuls in fand use planming,

= phical Analbyt of Lnica Secgraphic bforratsn Tech i o of Geog: . Bargalore Unh Y. B dore, india
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Conclusion

Management and planning of wihan space requires spatially accurate and limely information on land
use and changing pattern. Massloning provides tha planner and decigion-makers with information abiout the
clirrent state of develocoment and the nature of changes thal fave occured, This study has demansiraleq
that the recent advancement in Remate Sansing and GIS techniques provide powerd tocl for mapping
and defecting changes in land use and |and cower. The: general rend ohserved in this stody area is
Aogricistural land, Built-up, Boads and Rallway and others show pesliive change and Vegetation cover,
wastéiand and waler bodkes show negative change. The results shows the amourit of changes that have
taken place in Thirty four years (1970-2004) i taking place just within six years (2004-2010) which means
the accedaration of changes s laster every year.
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Abstract

Ganlogiea! harands risk investigalions am very IMPorant Sogmens for (e savirsnmental ipact sssessment
(E1A) alody for any deveinpmend proast. Present sfudy & focused fo conduct the geoingy arnd landeide riks
irneastiganoees for sovme of the' el hipdropower projecie in caniral hiphtands of Sri Lanks; The evalation of
general aspects of m-aiy grevnd slabiy of the propesed boation of the walr sie, fove hay tank, persiock Kig
and Ihe power houss have been nvestipsled. The proposed boations fo consirict mind hyaropomwer projecs
whare modarale devel of paciogical hazards and Qndsios risk auisls can be mecommended only with the
appications of beatian specific gudeines and precautonany messwes for the prevention of fule genisge
hazards and adeide rsk 0 & advised io adhers 0 S0Mme recamamendalions far dhe sound consiruction and'
aparation of the propasad min Apdraneser Brojests.

Hey words: landside rak INvesiganons, smiraamesa) impac S5sessTant M R OOowar proecls

Intreduction
“Thi general abjective of a geological investigation |5 to assess the suftabifity of & site far the
proposed purpose. As such, it involves explofing the ground conditions at and bélow the surtaca (1. K is a
prerequisite for the successful and economic design of engineering stiuctures and earthworks,
Accordingly, B site investigation aiso should atternpt to fore seen and provide against difficullies that may
arisa during constroction because of ground and'or other local conditicns [2, 3] The complexity of a sile
investigation depends upon the nature of the ground conditions and the type ol engineering sinicture [2-5),
Al present study was focused 16 conduct he landslide risk investigations for same of tha mini-
hydropower prajacts in the Central Highlands of Sd Lanka. Thres mini-hydropower projects were selected
in Matale, Kandy and Muwara Eliya Distigts in the Cemiral Highlands of 5 Lanka. The proposed mini
hydro power propects Is situated at Gammaduwa (077 4270.13° N 80742 001" E ) in Matale diatrict,
Maliyaoda (7 02" 14.61" N-and 80 54°38.90" E} i Nuwara Eliva district and Huluganga in Kandy district of
the Central Highlands of Bri Lanka, Main structures of Gammaduws mini hydropower project ( MHLP.) are
bo be set up on the right bank of the Kosgolla Cya which is a tributary of the Kalu Ganga, within a stretoh
of about 2 km. Main stroctures of Malivadda M.HLP. {5 located in cownsirasm area of the lower tributary of
Lima Oya, caled Helgran Oyva. The prepased wair is sbout 2 m-height and the lenglh of the weir is 15 m
approx; to be constructed at the downstream of Helgran Oya at the villsge of Pallewels near the bridge
over Helgran Oya in Rupaha-Walapane road. Main streciures of Huluganga MLH.P. are to ba get up on the
left bank of Huluganga, within a stretch of about 1.5 kn (Fg. 1).

Study Methods

For the purpose of this geological risk- investigations, the evaluation of general aspects of indsit
ground stability, exdsting surlace and sub-surface geclogical conditions of the proposed locations of the
weir site, headrace channal path betwasn the weir and the fore bay tank, locations of the proposed fore
bay tank, penstods line connecting the fore bay tank and the power house and losations of the: prraer
house of b projects were considersd. Appropriste precautionary measures 1o mitigate anticipated
envircrimentsl impects due o unfavoraile geological condifions were recommencisd,

Grographical Snalpsis of Unéon Geograptéc iitcemation Tachnsiegist: Daparimend of Geograpy. Bangaions Usivarity, Bdraaters, ndia
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B Garymaduwa W H.P.

Hudugangs MLH.F

Flgure 1. Shudy area

Geomorphology around Gammaduwa mini hydropower project area

The preject area is located in the Morth Western mountain range in Sri Lanka, namely the
Gammaduwa and Karagahatanne mounlsins. 1t shows  consequently a great  diversity of
geamorphologs features within & comparatively small area, The project area is mainly in tha E-W Kosgolla
Oya valley. This valley connects with several tributaries within Kosgolla Oya basing. Escarpments, deep
glopee and narrow valleys are in fact a major landiorm in the massif, often reaching several small
walerfalls flowing over tham, The location al which diversion weir i proposed to construct, the siream
fows In g relatively wide valiey with U- strike shaped cross section having rather shallow river botiom.
Some perennéal tributaries can be obsenved upsiream and downsiream side of the weir.

Therwieir site; about 2m height and abaut 20m long, i propesed to oross the Kosgolla Oya. About
15m drop in the river was obsarved about 10 m from the weir site. The left and right bank of the river at the
wiir site and the pond areas show-a gentle slope and average slope has an indination varies from 25-35
degrees. The rock boulders were observed In the both side of the left and rght banks of the weir site. The
meadrace channel is sligned along the SE-NW oriented mowntan which is located &t the night bank of the
stream within a stretch of about 200m. This reinforced conorete channel has to pass initially & relatively
gentie slope which 15 convex in shape and having an inclination ranging from 25-35 degrees.

The fore bay tank iz proposed io be constructed on & more or less fist top of a convex skope
having an indination ranging from 10-30 degress towards the N-E direction.. Tha upper slope above the
tare: bay tank is strasght showing an inclination of 20 degress. The pensiock is to be aligned along the ME
directed slope which shows an indination ranging from 20-45 degress. The lemglh of the penstock ling is
approximately 450 m, The power house is fo be canstrucied on a slope which shows an indination ranging
fram 10-15 degreas of the right bank closs to Kosgaolla Oya.

Geomorphology sround Mallyadda minl hydropower project area

The project area is located in NE slopes of Cantral highlands, the catchments area belongs 1o the
Uma Oya drainage basin and it (5 abowt 34 km®. The uppar boundary of the calchments estends up to
Piguruthalagela Mountaln and if Is an elevation about 2110m, The project utilizes the waters of Helgarn
aye, which is g mbutary of Uma oyva and flow along NW direction. The siapes are moderate and direct
along the MW and SW in Helgran Cya valley and this valley connects with several Inbutaries within (e
basins, Escarpenents. deep slopes and narrow valleys. are in fact'a major fandform In the massif, often

Goesgraphical Analysls of Uniss Geagraphes infoimstion Tecknobyhis Deperterant of Gapgraphy, Bangalore Unersity, Bangalore, india
Valuoe:-1 HNembur-1 Iuly 22 185N-23183371
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reaching several small wateralls fowing over them. The most cases the reguiar pattesn of (hege SCarps
sugpest that they are joinl-controfied. The proposed weir is sbout 2 m hesght and e lenglh of the weir 5
15 m Sppro., to be consirucied al the downstream of Helgran Oya at the vilfage of Pallewsta near the
brickye over Helgran Cva in Rupaha-Walapane road. The average bed level gl is 752 m M3 L and the wair
crest level & 760 m MS.L The estimated generalion of power of efeciricity is about 1 MW,

Geomorphology areund Huluganga mini hydropower project area

The location at which diversion weir is proposed 1o constiect, the stream flows in a refatively wede
valley having rather shallow river bottom, Seme perennial rbltarice can be obsarved in the upetream and
also cdownsiream side of the weir. Calchments area of the Huluganga above the weir pont is 646 km® It
congisls of Knucklas reserves, tea plantaiions, scrub foresis and bard lands. Tha right and left bank of the
project area mainly compose of sorub jungie and bare fands; The Huluganga fiows along the axs of the
W In @ synclingl basin and eventually connects 1o the Mahawel| riverat the Victoria resenaoir.

The weir is proposed 1o oross Hulbganga: A fribotary of Huluganga, named Kukul O connects
just above the wair along the upsiream. The right bank of the river at the weir site and the pond ares
shiswes 3 genile slope on average having an inclination varying from 1525 degrees and the lef bank shows
a slep sippe renging from 30-50 degress. A major portion of the headrace channel in both projects, Gross
corcave typa of siope: having an inchnation ranging from 45-80 degrees and the direttion of the. slope
varies at differsnt locations towards fhe pewer house to wair site. The headrace channel crosses several
straams tar valleys) along the N-5 directon, formed atong the fracture erosion. In'addition, seversl valleys
can be observed slong the channel Wace formed due to guiley erosion and sccumulation of colluvial
daposits-due to okl landslide, '

Geclogy and Structure of the project area

Basic geclogic analyses were camed out 1o obtain the overall geologic information, This ares
orcupied high-grace ithalogically and isciopicalty distinct, proterozoic metamaorphicrocks, which belong fo
Highland Complex of S Lanka [B]. 1:100,000 scale Geological map {Matale; Muwara Eliya and Kandy
sheels) published by Geological Survay and Mines Bursau 35 osed for the imerpeefation of Geological
phenormenan in and srourd the project area. Bl genersl Geologics! dafa were collected during the Held
vigit.Genaral orienfation of rock Tayers | aligned N_E-_SW 'di_r”a':th:lﬁ. Majar rfock fypes are Garmet, biotite
grelss [+ Homblendel, Beofite gneiss (+- Homblende), Crystalime Limestone (Marbley, Cuarzite
Khondalite, Charnockite and Undifferentiated melasediments (Flg 2 Gamnet, biotile gnaiss (+-
Heenblende) is tha major rock type, siriking along NE-BW direction and dipping stuthery aboul 50700,
Cluartz (40%,); Faldspar (25%), Biofite mica [20%]), Garmet [ ¥0%:) and +- Hodnblénde 5-8%, are tha
magor mineral compositon of these gnelssic rocks.

Iospwila s m B
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Fgure 2. Gieneral Gieclogy of Gammadiras M HLP, ared [#), Maliyacdda MH_F. area (0 and Huluganga MH.P. area ig),
Langth ot Section . 1.8 km {apero.) slenp the weir locaiion (A-8) :

Geographical Analysis of Umon Geographs inlnnasthion Tecknelognti gt =it o Gaograghy, Sangalore Unkersay, Bingalen inda
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Thie magar rock fypes at the weir section-of Malyadda M.H.P., are predominantly consisting of
fresh Gamet, biotite gneiss and Bictite gnaise whiach are highly foliated and jointed, Whereas at the botiom
part of the |=ft bank, sightly weathered khondalite rock layers was identified. Stghtly o moderatély
weathared impurs crysiane imestoneg imarble) solated oulcrops are exposed al the 10-16 m away fram
the pool are along channel trace, |solated ouicrops of marble are expesed aleng the channsl trace up to
power house: In addition. some westhered quarizite was ctserved along the channed trace. Well foliated
badrock is exposad in the downsiream seclion of the weir, There abe major well-defined joims in Garnet
bictite gnelss and Biolile gneiss below the channel race, along the existing Frigation canal.

Overburden deposits

Major soil groups in the regeon are reddish and brown eanh as residual and alluvial. The color of
the surface A honzon is charactensics reddish’ velowesh brown with average thickness of 2-2.5m, Tha 8
harizon comaing westhered rock particles in yellowizh icolor with average thickness of 2m. The most of the
aoil profiles in the study area are in similar textural varigtions. The confent of the arganic matter in & sail is
crifical for refaining and cycling nutrients, for retaining moisture and for deveioping. Nahes! and buman
processes (eg. Land cléarng, burning) wihich have low onganic matler content and have a detrimental
eflects on the'soil in its ability 1o sustain plant growth.

Az the weir zite of the Gammaduwsa M.H.P., either side of the river bank, about 5-7m thick residuzl
acil overburden resting on the highly westhersd Sarnel-Biotite Gneiss, Charnockite, Khondalite and
slighthy weaihered undiflerentiated metasediments and few meters thick pegmatiie | intruded: along the
foint piane) were observed. At the some location: of channel path of Mallyadda M H.P., about 2-3m thick
goil owerburdan festing on the highly weathered Hornblende-Biotite Gnefss and Charnockilic gneigs.
Somein-sity rock blocks have been scattered on the slope of the chanmel path and coverad by the natural
vegelation, The thickness, soll type, soll moisture and cropping patiermn within the dralrage basin may be
changed with the perennial and seasonal sireams.

At the beginning of the channel frace of Huluganga MHP., aboul S-4m thick: residual sof
overburden resting on the highly weathered garnet-bictite Gneiss and quartzite. As well as, some in-situ
boulders composed of crestalline limastane, gamet totite greiss and biotite gneiss are located o the
slope at 1he ieft bank of the stream. About ninety percent of the stope across which (e channed irace IS to
ba constructed consists of 3-4m thick reaidual =oil owerburdan. Some in-sity rock: blocks are scatisred on
the slope, which is covered by tha natural vegetation

Geological Hazard Situation of the Froject area ;

Wery old landslide or landshde prons arsas wera observad at the trace of the channsl, weir site
and power house. Colluvial debris craated duwe 1o the slide has accumulated at the middie part of the valiey
acrass which the headrace channel is aligrned and in the valleyvs located al middle past of the pensiock line
are (he fandslide prong arsas doe o extensive gulley erosion. Further ‘a small shope fallure: can be
pisarved cliose to the river bank at the Gammaduwe M.H.P.

At tha lalt bank of the upstream of the weir ste and at the weair site of the Huluganga M.H.P, U
shaped unstable valleys formed dus o gully erosions thatindicate the risk-of landsides or slope fallures, In
the valiays and U-shaped depressions created dus 1o slope faiiures, located along the channel path, that
are tha landside prona areas duea o extensive gulley erosion. Al baginning of the panstock line is afso
anpther landslide prone ares dus to Bighly weathering of U-shaped depression. Alluvial deposits created
due 1o tiver meandering and braded rivers and accumuiated along the channsd path, Adqueducts will e
proposed 1o aviod disturbancs of netursl water path, instabéity of slope and avoiding landslide risks at the
identified locations. Risk for landslides or landelide prona areas were ohaarvad at the left banks of Haelgam
Oy of the Mallvadda MHP, along the channel path and penstack line. In the steep vaileys located along
the channel path are the landside prone areas due io extensive gulley erpsion,  However, these: s ne
landslide or slope failure oocurred recently arcund the above three |ocations Roocording to the information
galared from the pecpls who are lhing around the area,

Soll eraston and shiation
The common probiems associated with downatream hydrologicad changes, upsiream flooding,
zadimentalion, after quality changes and adverse impact on plant and animal commundiss. Due o e

Garopraphical &nibyiin of Linion Gregraghie Sformation Techd st Doparment of Gecgrachy, Bargeinre Unhemnity, Sargsone, indl
Virharme-4 Mumber. | duly 2 IR 2V REE T



72 | Balaroariya M.W.B.. Madha Suresh V.

tormation of a small pond ares upstream of the weir, submengence of river bank will be occurred. And aiso
fluetuatian of the water fevel of the pond arsa can be anticipaled during the rainy seasons. As a resull,
mminar scale river hank fallures may be expected unlass proper Measures are taker.

Diue to the cultivation actities above the pond ares and upstream intermittent [end clearing may
cause considerable erosion followsd by sitation problem (5. Dudng the construction of the headrace
channgl, expecied cul siopes are minimal. Tharsfore, frequency for Soil srosion may be: naglgible.
Tributary channets of the upstream and downstream aresmall but they bring sediment lrom slope eresion
siar maving dewnstream in appreciable quanties. As stréam bank becoma highes, more and deepar fiow
is eonstrained o the channal, thus increasing stream power and causing the banks to erode. [Mproving
land uge is one of {he methods for recovery and prevention from the erosion and alsn there are some
ingtructive  hypothetical hydrological applications with the eggredations of the Tiood plain and
commansurate rising of the banks (4], Landfll iz often necessary for construction roads, buildings and
ather diverse development activity, The problems of unplanned, hazard andfil, however causes sarious
problems be destaying natural functions including bic-diversily and flocd detention. - Landfil shauld be
done using prevention measures (eg. retaining walls) o minimize the aoil erosion,

Impacts on bedrock stability

Although the bed rock exposunes are wall foliated and moderately jointed, the stability condition is
tavoratie for the sound conatruction of the divarsion welr, in-silu boulders and separated nock blocks may
b ancountered atong the channal path. Several siope stability issues will be encountered when the
proposed powerhouse will be excavaled. Precautionary measures to be taken to stabilize the
embankments of the area during excavation. ¥

Conclusion

According to field observation, data collection and dafa analysis, follbsing conclusion can be
made subjectad to the limitations mentioned above. Exgent headrace channed, all tha other project asea of
Gammadowa M H.E. can be identified as modarately risk area of landslide hazard. Few locations along e
channed path, at-the FB fank of Makiyadda MHLP,, can be identified as risk area of landside hazard. The
concave shaped slopes and valieys along the channel path and ai the penstack ime had Deen created due
to.gully srosion or slope instability create the locations arte in landglide peonearess. Excepl powar house
lacation of the Huluganga M.H.P., alf the olher project sreq can be identified as moderately risk area of
landshicde hazard or slope failures. The concave shaped slepes and valleys a1 the weir site, along tha
channel paih at the pensiock (ime nad been created doe to guily erosion o Sope instabiity create the
locations are in landskde prone areas. Since the bedrock il the weir site is highly folisted and moderately
jointed, uncontrolied blasting of this location may open those joints. Thes may lead to water laakage in the
resarvoir. Initiation of slope failures may be cccurred due fo the disturbances mada by the constrction
actidlies of the project: Obstructian of natural water paths and dry galieys due to construction activities
may alsn lead to future slopé failures.

Im genaral the area across which the channel race is proposed Ao construct diferent types of soil
fallures Tay. be expacted in unsupported siope cuts. Hence damarges to the-project elements may cause it
adequate remadial measures could nat be nlroduced al the very. first stage of the construction works.
Further these minor failures may lsad o major failures In future with ingreasing ground instabidity in the
project area. According 1o thie existing conditions, canstruction of thess peajects will not beng significant
impacts 1o the natural slopes in the area If englnesred and regulated constructions are fo De performed
and lang fterm proper mairtaining Syslem persist. Also minor failures can be avoided or minimized by
applying appropriale enginesred measures and by minimizing ground distirbances during construction.

Recommendations

O an appraisal of the analysis of data collected in the fleld and conclusion mads based on the
fiald observaions, the proposed land area whers moderate level of geological hazards and landslids risk
aisls can be racommendad foc the above project only with the applications of Iccation specific guidsines
and precautionary measures for the prevention of futurs geologic hazards,

Gaographial Anavsis of Liminn Geogrsohic minrmatien Tesheol ogiss. Department of e galare Link v B I India
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Abstract
Change n-ame i and v Sy-socsty & Heviabie: § has banore T af an whas peowths Far e aransme
ol of wisw wrban Gnd and bullolngd vales continue fo change. Iy the peocess; and rales change rom &
ko oraler fo 3 igher ordier stafus o aitai oolimal wse, Swoh changas resull into End being adocared iz ds
highest and besr Les culminating i kighar scongmic sefins. Dala have bean coiecisd from e diffarent
sourcss Nea BEBMP, leading news papsrs and fom Hangaiore Devalbpnment Authossy, Ao, sampied. el
sl hat bewn dons pa ol peitery dals  Miopalitien method bas badn apphed o schieve e goal
Maahng and decussion have baen mads wih many Gnd and. real ssiate developers ArplGiS and ERDAS
Imaging Frocessing sofwarg have bedn apoied fo) know the land use /mpac! and oropedy values in
& Matopoitan G, Findings show sl remarkebls chanpes Aaws laken pace o B e pattem n
e it In the prixcess résidential fo commemial nansformation has led lo charge o property values i fhe
covresponding ereas. The changes it fum heve creatsn oroblams sueh as aflic congestion. over strelching
af infresiruchirgl facibbes and noise polution, Therelore, adeguate 'amd Les plsnning & 10 bs oong i Bvodd
theas protisms. mammﬂmmnmammﬁamdmmmwmmmgﬂmwww
affsc? o the anvionmant.

Koy wonds; intermpolanian, Survey, infastrciursl

Imtroduction

The term land’ includes all physical elameanis in the weaith of a ration besfowsd by nature: such
a5 cimate, anvirgnment. fields, lorests, minarals, mountams, lakes, streaims, seas, and animals, Parhaps
the cldest form of collateral, land i3 till very attractive 1o lendars because It canmnol be destroyed, moved,
stolan, or wasted. Alla lender neads s the bormower's dear fille to il

The term “Land™ iz a different thing to varnous paople depending upon: their way of looking on if
and a kind ol activity they does on it, and iLis the sum of the naturat and man-mace resalress ovar which
thie possessbon of the earth suriace gives consrol. 11 is the platiorm of all human activittes-economic, soclal,
gpirual o recreation eic: The entire-tand area of & country can be broadly divided info urban and mural.
Within an urban arsa, a ratonal pettern of fand uses evolvas, An urban arsa consicle of 2 great varisly of
interdependent activities and the choice of (gcation of any activity is normally decided by assessing the
relative acvantages of vanous locations for the performance of such aclivity. Therefore, in 1he long rumn,
activities tend to locate in aress that give the grestest redative advamtages. Thus by 2 process of
competitian, activities seek oul and segregate hemseives In that area in which thesr cptimum conditions
(greates! relative advantage) ane to be taund and by wirtue of which they are normally abile to exclude offer
uses. The spatial differentiation of urban land use: pattern becomes more marked and complex as
population and degree of specialization increases. The economic factors of demand and supply of urban
land aleo play & significant role in this procsss of land vge patiern. Lean and Goodall {1886] attest that the
pattern of land Use in any wban area is a replealion of competiion for sites betwesn various Lses
operating through the process of demand and supply. Similar pattern of fand use emerge in different urban
areas becapse of compeldion batween diferent polential users for given sites. The person who is wiling to
pay the largest sum for a site i likely (o be the person who will eveniually ocoupy and use i He will be
abbe o compete it-away from oiher polenttal vsers. By this-mechanism, sies in urban aeas fend io be
used for that purpose from which the user makes the greatast net-gain from afternative uses of that site.
This woukd resufl in the highast and best usa lor that land,

The scenario above becomes 3 continuous process on one wser ghing way to a higher valued
user where the optimum reslizable could be atteined, Bangalore Melropolitan City faces the same sHuation

Guographical Analysic of Lnios Goographic Information Tedmdlogiss, Departmant of Gaagraphy, Sangakeee Uitsreey, Sangaisnn, s
akine-1 Wisnbee- Faly 2062 155N-1319537]
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83 per the spsculation. To test this hypothesis the impact of urban land use change oo properly values in
Bangalors Metropoitan Ragion has been taken for the aralysis. 2

i ] w lles in the southeast of the South Indan state of Karnataka. The ity 5 in the haar ol
“thie Mysore Plateau, (2 region of the | Pracambrian Deccan Platean) with an average slevation of
‘920M (3,018 Feet). It is pesitioned af 12.87° N and 77.56 E and covers an area of 741 5 km. The
Ropoiogy ‘gf Bapgabore |3 ilat except for a central ridge: The highest elevation peént in city area is
‘Doddabettahall, which is 962 m (3,156 1t), Bangaiore is one of the smalles! districts in Kamataka in area

2190 54 kem), Howsver. the study area covers 1200 sq ki which includes BEMP. BDA and 111 villages.
Pop 55 the impertant factor for all the phenomena; It is related in 2 the respect in the endire field,
The growth of e population cleary shows the changing trands in the field of the urbanization. Bargalore
s the thind mogt populos city in India and the 27th most populous cily in the wartd, In India, Bangalors is
the lastest growing metropolic aftes New Deihi. The popuiation of the study area is SEEES10 4as per
provisiongl date) density is 4378 person par =g, k.
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Figure 1. Study Area

. Tha man ghjective of the sludy Is to know how land use changes have made impact on land
progery values m Bangalore Metropolitan Region. Also, to wnderstand the rate of increase and docrease
of the |2nd vaiues In the sludy area. The factars affecting the fand values and data sources are also taken
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Mathodology

To get the meaningful result GIS and Ramots Sensing lechniques hawe been apalied, Secondary
data has been collectsd from BEMP, BDA, Karnataks Garetteer and Censue department. Toposhest and
Cagagiral maps have been collected from survey of India 2nd Land Record Department respectively. GIS
layera have bean digitized by using toposhest and cadastral maps. Built-up area, drainage network and
village boundaries have been creatad for further use. LISS —HI and LISS 1V Remote Sanging data hava
been coflacted from Mational Remote Sensing Agency, Hyderabad, Image precessing techniques have
been ernployed to identify the spatial changes in bt up area during the study period.

The rﬁmmﬁadmhukmmlmmmwmﬂmmmmmw values in
Bangatora Metropolitan region. Land values of the Bangalore Urban aress for 1200 sq. km. have baen
collected from BEMP, BDA records and from local real estate agencies. Data regarding land values have
aian Deen collected from different plages which Hawve randomly distibuted in the city. AreGIS 9.3 Version
used for the crating maps of the land values using interpolation methiod, ERDAS Image Processing
software used for the analysis Change datectigns,

Urban Land Use

Urban fand use i the physical manifestation o SociD-econontic, culturgl, polifical and
environmental factors shaping the use of land in urban areas: The spatial pattein and nature of propartan
of land uses in urban erea is largely influsnced by the nationai and local policies. such as hausing,
iranspantation, indusinies. agricultural, information and fechnological posicies play the main role in wrbkan
land use. Generally urban land is alterad used for basic purposes like residential, commercial, indusirial,
recraational, ransportation, and other uses. For the purpose of land use classification of Bangalore Urban
five first order classifications has been dana. This calagory, are shown in using first ofder classificatan
such 83 buill-up ares water bodies, Gresnories imlucing parks, patehes of agricultural land, and
vegetation], Open landingt avalabie for wban use), masked area finciuding airport and military bases),
Ther study revesls that around 533 of the ares is cavered under Built-up type of land use, fallowed by 3085
Open land, 29% Vegetation and agricutiral, 6% unciassified or masked ares. And 3% water bodies. The
faclors ke socio-economical, physical emvicanmental, techmical infrastructore, government policlas and
lews plaved the' key role, Some of the sultable arsas for the residentiz) purpoges in Bangalore Matropoiitan
Ragion are Shadashivanagara, Jayaragar, J P Nagar, R T Nagar, Manjunatha Magar, Jesvana Bhima
Magar, Chandra Layout, MNagarabhav, Basaveshwara Magar, Mijayanagara. R T Magar. Banssawadi
Dalors Colony, Matthikers, ete. Part of these residential aréas ahibit nommsrssl cENtErs such as markeat
places, shops, shopping complexes, offices and exhibiion centors. Some of ihese commercial conters are
planned and are naot at all plannad. The provisions of access roads both pedesiran and vehicular have
tead fo upsoring of blocks of offices and shopping complexes along the access routes This phenomenon
i% very much noliceable all over the BEMP, BOA and Bangalore Metropoitan Region,

Industriai land use provides for existing and fiture manfachaing establishment as well as othaer
related uses such a3 warehouses. Industnal areas of Bangalore Metropolitan are Pasrya Indosinal
Region, Rejajinagar Industrial Region, Dasarahalll Industis! Reglon, Bommasandra Industial Fiegion,
Mahadevapura Industial Segion, Electronie dity Indusirial Region.  Transportation land wuss orovides
avenue for movement from one place fo the ather. Thig comprisas national highways, state highways,
Primary and secondary roads, fesder roads, intermediate’ roads, outer ring roads, inner fing roads; nice
reads, service roads. raitway lines, metro tracks and hefipads

Land Lise is & complex phenomanson diffars greatly from place to place. According to the planners
causes ol change include personal choice, legisiatan, government policies and plans, decisions of
developers of tansporiation entreprenedrs, the nature of the i2nd itself or the avaifability of technalogy to
develop the land. Uiban growth will also alter tha patiern of land uze and land values within an uban area
ag well as the intensity of sits Lsss. Urban growth thue imvolves the twin processes of internal
recrganization and outwards exparsion. The increasing land value makes way to demalish ar rencvate ald
buidings for multipurpose, In the process residential buildings are converied into commercial comphex,
This In turn leads to raffic songestion and erawding in residential areas. As this continues, the antire city
infragiricture needs 1o be rebuilt 1o facitale urban emanates for changed stenaric which requires huge
fumd,

Gueagraphical Analysis of Unins Geagraghic Intormatian Tchniphogists. Departasn of Geography, Bangalore Unhwirsty, Simgalore, bala
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Study Area In Square Kilometers: 1200 Sq Km.

s [ Buitup Watir Vegetaticnand | Open Unclassifled or S
Area Bodies Agriculiure tand Masked Area
200 13.E5 400 33123 251 ] 1000
2003 £8.15 395 33,76 3@14 B.00 100,80
2005 2%, 84 354 3183 asgg | B0 100.00
Hios 2587 o] 084 30.86 8400 10000
2011 azss 214 28.59 29,78 8.00 100,00
: Table 1. Land Use Percentage in Bangalore 2001-2011
Source: ISRO/NRSC Sponsored RESPOND Project
Analysis and Discussion

Property values Reders o the market value of markst prics of 3 particular Interest in landed property. The
amount of maney which can be obtained for the interest at a particular time from persons able and wiling
topurchaze it. In other words. it means the worth of an interest in land and buildings assessed by the use
ol appropriate valuation methods, Varous factors affect these property valuss: a few of such lactors are
examined.

Lecation is one of the vital factors which determine the property values. Before purchasing the
lands buyer lophks into the location and ather facioes. Buyer doss ot mind to pay even mare if the land is
Iecated in primte places, Two adjacent sites ditfer in land values depending on may closeness to schools,
hospitals on accessiility, physical ferrain, water availability, etc Lands in M G Road, Jayanagar,
indiranagar, J P Nagar consast high veluss as they have developed areas.

Accessitility evaluates the nel economic cost of moving persans and goods between oné place o
anciher. I thersfore, concerns Doth the dislance travelad and e time faken to cover thal distance. Tha
availabllity of fand for development can be enhanced by adequate transpord network. With a given
ranaportation system, movement would De concentrated slong panicular areas, thus bringing about
difference in &le values a5 a result of accessibllity achantages. Sites chose o a main Fansport roue wil
have a relative: advantage. Sites locale at route intersechions will posssss an even greater refative
advantages, while tha greatest relative advartage bal i these sites locatad at the focus of the urban
transper systemn (&, e ceniral business districa. mity to good means of transportation or
communication is a great advantage with virtwally all propeny. The areas having the higher sites and land
values are aleng the fing roads and interediary roads. Mear and cioser to metro stations. Bus stalions
and bus routes.

These ase physical structures and facilities that are developed or acquired by pubiic agencies 1
enhance government funclions and facilitate the achlevement of common social and acsnomic objectives.
The avaitability of infrastructure aftracts potential users to an envirenment: Tha avatlability of electricily o
power machines, household fadlites, roads for easy accessibility, communication gadgels to faciitals
contacts, drainages and fefuse disposal that enhance (he livasility of the-envirsrenent etc lead to rise in
propery valuss in such envirenment. Demand for land and buildings in such area will be high and since
supnly |s relathvedy fived, value will rise.,

Complementarily of persons is sald to be ore of the advantages of lecating in an urban area. If a
particufar sife is surrounded by offices or houses of any othar particular uge, thiz would detarming what will
be the highsst and best use of that sife. Complementarily belrgs abou the clustesingg of like uses such a5
when one firm requires the by products of another as a factor input of requires the soecialist servies of
other activities. Firms will be willing to locate in places where other beneficial firms congregate and thus

G5 hicsk Aratysis of Linion Ga fc Ifitirmation Technofogicts, Doparimoeat of Gecprashy, Barg ¥ ity Bacygalons, india
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provide one another the advantags of complamentarily, The high demand of such site Increases propesy
valués,

The resesrch fakes a close ook al the impact of land use chapges on proparty values in
Bangalore Metropaolitan region. Land valses of the Bangalore Urban areas for 1200 sq km. have hean
collected from BBMP, BDA records and from local rezl estate agencles, Dats regarding land values have
lso basn colleciad from diffenent places which have randomly distribuded in the city. On the basis of the
data coffecied fram the Govermment and the Real Estaie Agencies Bangalore Metropoiitan Reqions land
values can be classified &5 very Low Land Valuss [Below Rz 800, per sq. 1t.), low Land Valuss (Rs 801 -
1063, per 50 ), medium Land Values (Rs. 1001 — 2000, per sq. ft.), high Land Values (Rs 20071 -5000,
per sg, i) and very High Land Values, (above Re. 8000, per sq. i),

Very Low Land Values

This class has the land values of below 800 per 5q: #.the main areas comes wnder this ¢lass are
Chikka Bangvara, Huchanapallya, MNagafurd, -Swanapora, Kitanahalli, Kemmsandra. FHurabasahalll,
Hancharahall, Hoskote, Bendaganahall, Mimbakalpura, Kannamangala, Pujanan Agrahara, Mallzszndra,
Madavath, Valapura, I'ulr.lhsihalh Waslegarshalli, Tindu, Sampegehiall, Yeltachekippe, Gotegerapalya.
Maresandra, Mitaganatalll. Thess areds ars veny low land valiss a5 they are unmmm Thiass
regions fall under per-urban reglons, Urban (nfrastrueture factites vet to be provided in these regions.

Low Land Values

Sulespre,  Sonnenahalli, Rampura, Hadsbagere. Gajagadahall, Dasanapiura,  Kadagodi,
Whitefield. Channasandsa, Yelahanka, Jakkuu, Holegepallys, Magarabhayi, Kenchanapura, Kanmienahalli
Marahali. Puttenahalii, Arker. B#skhall, Guobal Hotgnur, Gubbi, KA Puram, Yamilur, Beir
Famachandrapuram and Guddadanaili comes under the category. The land values for per sq fest in these
aneds 601 1o 1000, These rales are given by the BBMP, Land Begistration and Stamp Department of
Karngtaka. Bt the case |5 diffierem in areas (ke Whaatield, K B Puram, Nagarabhevi and Yeizhanka
where |ands values are more than above region. Because Whitefisid, K R Puram areas are influsnced by
tive Indcrmation Technological Parks amd centers. Al the same e govermment and private developers
hawe shown infenest 1o provide whan amenities to because of high demand.

Medim Land Values i )

Linder this class land values vary batwean thie Re. 1001 to 2000 persq. ff.. The main areas aormes
under this class are Batarayanapira, Gavipuram Gitiahali, N R Golony, Raaji Magar Indestrial Ares,
Rayapuram. Krishnamurtiny Magasam, Hebbala, Baglkunte, Gundur, Kottur, Meganahalli: These regions
cloge to central bls stand, raifeay statian &nd main market, These areas have baen occupied by midgis
class people: These regions have good infrastructurs fike madket, edocational institutions, banks, and
offices.

High Land Values

Basavanagudi, Wilson Garden, Shanti  Magsr, Yadiywr, Jeyamahal, Timmber ¥ard,
Malisshwaram, Kalasspalayam, Prakash MNagar, Tusker Town, Domlur, are the main areas of high land
values, These areas having the land value betwean Rs. 20041 1o BO0D per sq. f. This arsas have good
road and infrasirecture facilities. A& par from these the areas have melro, bus slops, cnema halls,
hospitals and mulitunclional markals.

Very High Land Values \

Gandhi MNagar, Rajohavan FAoad. K. H Road, K. G. Road, Jayanagara; Infantry Foad, Indisa
Magara. M. 0. Road comes under very fugh land values regions.: These arg commergially built arsas,
Gandti Nagar made a3 cinema oy, K. G. Road, M. G Road and Infantry Foads are High cultured and
iwgh class souiety living areas. These regions {all under the land values of above RS, BO00 par s leets.
These regions have multinaticral markels and commercial hubs which made these places high in kamd
velues. Also accessbility from these places 1o-olher places is so cloze,
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A Land Value valued by the Goveranyent in 2009 o
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Figure 2. Map showing land value in Bangalore Metropolitan Gity by Govt — 2009
Source: Source: Karnataka State Gazetteer, Dept of Registration and Stamps
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Figuré 3. Map showing land value in Bangalors Maropotian City by Real Estate - 2008
Solrce: Source: Karmaieka Slale Gazetlesr, Dapartmant of Regisiration and Stamps
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Tempaoral variation of Residential and Commercial Rent Valuas 2009

Bangadore metropolitan City areas are confinually changing leading to increase in land valus,
Social and economic factors exert their influence on land uss change which in turn aliows land rates to go
high and high. Basically residential and commercial rent valuss vary from place to place based on the
urban amenities, close prasdmily 1o wiosking places, good rosd natwork, St The residential rates increass
28 ang maves from edge of the city 10 core area. However, the commercial rent varies greally from irteriar
roads to the main roads. A the same time residants willing to stay chosgre b main roed have to eaugh up
more rents fhan imericr places: In modern sodely, land Tesources usually earn & higher retum ar
incomenat gain when used for commerelal or industrial purposes rather than far any ‘ether typas of use
which is well apphcable io Bangalore city. y

Table 2. Shows temporal variation of Residential and Commercial Rent Values 2003

21 No Class 200 2005 2009
1 Emall House (with out bed Fs. BOD 1200 2500
o)
2 Pesidential | Single Bed Room Hs. 1200 2500 4500
3 Double Bed Aoom Hs. 2000 000 200 |
4 Triphe Bed Room 23000 2000 13000
5 5] Below 400 3q Taat Hs. Pagleel | Re Ssgfeet. | Rs. ioieqfest
G Commercial | 400 to 1200 sq feet Rs. B'sglest | Bs. 1%isqfest | As TS5agfest |
T Above 12300 sq feat Rs. B.5i50 fest | Rs, 15 teet | Rs, £2/5q leet
] Lands Shown in the earfier table, depend upon the area
Land use in Study Area - 2009

The Bangalore Metropolitan ety in 2 small period of years took the tremendous 3
Bangalore has undergons with many phases of Orbanization and industrialization continuously since past
S0 vears, which turned the Gty into an area of mixed use. Today the neighbartood is characienzed by firzd
clase: davelopment of Righ-rise: bulldings fowering the landscape. The table Moo 4 indicgtes  tha
determinants of the land use in Bangalors metropoiitan Gity. .

i Reaidential properties are being converted inlo’ commendlal uses, becanss of ncrease in e
commrercial tand valves. Middie class families converting their residential areas inio commercial =0 a6 1o
Qet extra banefit, i the process residential strests are also translorming imo cormmercial.

Table 3. Land Use Determinants in Bangalore Metropolitan Clty — Data collecied through the

Interview I .
Factors BOQUENCY Percentage |
" Planning and Regulaiion 12 16.00
Demand 14 166
infrastructural Faciiies | 10 13.33
Transpenation and
Commurication 18 2eLE
Complameantarily T
{_{Surreunding Factors) s 15
| Accassibility L] 1058 |
{ Total 75 100.00

Conclusion and Recommandations

The study with applying various technigues it Is concluded that Bangalors Metropalitan City's fand
has undesgone & substantial level of charge. The city's land has bean transiormed from residantial use fo
commercial which indicates that the land valus is shooling up. Bangalore's buili-up area is ever-increasing
al the same fime open areas, green-bell and agricultural lands are shrinking. The residentiai areas are
being attered into many commercial areas, As & result there is sharp Increase in both rensal and capital

Geaprephical Analysh ol Union Beographic ind ites Technolopts Department <f Geoprap-y, Barg ivarsity. Bangalore, india
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valuas of the properties on the ity region. The Increase in derand for commerdal use in lum leads 1o
increase in propery values. The change in land use has lead 1o many prghilemns like traffic congestion,
shanening roads, waste generation, crowding and aver stretching of infrastuctural facllies, Changs in any
form and in any soclety is ingvitable, it has become part of an urban growth, For the economic point of
wigw urban land and buildngs values confinus e change. In the process, land rates change from a Iower
ardes 1o-a higher order shatus o 2tain optimal use. Such changes resuli into kand being allocated 1o i
highest and bes! use culminating in higher economic refums. The City Planning Authority should aiso
enforca plarming faws o allew for balance in fand allscation for varous usss,
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SUSTAINABLE DEVELOPMENT OF A DEVELOPING ECONOMY:
SOME VIABLE ALTERNATIVES
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Abstract

Sustainatie Doveiooment & imperathe it 118 corvant pandexr! especialy Fwing [0 increasing popuition amd
Mg daetanorating  evvireamental candion Gighalzastan, privatizsion and Derdiralion accsiecated e
problem of ererommental podution. The deveigoment fag beer. advensal affecier especialy bacausse Hhair
Snatitne base & heaely cerlered on primary achidlies pericidark: agriculivre, The. presenl paper aims &t
focusing tha vishie alamaives whieh méy be of emendous impotance W meefing e objschives of
Sustpingtily wihich has hecome fhe Sine quo non of develooment, The paper i baged on the case siudy of
Fratapgart distrc which i one of e svoromicaly depressed distnicts of LLP.

Ky words) suslarable oevéiopmant, Kberalizsion

Introduction .
India. which cccupies 2.4 percent of the surface of globe, ranks second after China (1278.27

millian) in tesms of population. According to 2001 census India's 1elal population was 1027 million® wiech is
about 16 percent of the total pepulation of the warld. It is 8 developing coundry in globial contest which is
ewident by its 1287 rank in Human Development index, The pattern of developmant,  howsver, is not
urienm. Obwiously there are pockets of more developmaent followsd by areas of less development. The
rmap showing the pattern-of Human Development Indes cdearly. reveals how states of Utar Pradesh,
Madhya Pradesh, and Bihar have vary low Hurman Development Index [See fig.1.1). Within these states
there are some greas which are less developed. Such underdeveloped reglons/areas are backward aress
whera the density of population is very high, the level of uwrbanization i exremely low and so i the cass
with literacy. Tha agriculiure, which forms the major soUrce of sustenance, is only at subsistence level and
fhe industriglizafion 5 almost 2ero. The pee capHa income is also wery [ow,

Figgure: 1.1 Hurran Davalopment fndex of india

As we all know how the subdivisions of endholdings have made: agrculiure uneconomis, soi-
BEOSION i5 50 comamon that its consenation i onfy & distant dream; the man-land rafio {popuiation density}
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mmamwwltmmm@fhmmqmwmrmmm
mwmmawmmwmmvmwﬂmmmwmaubammmm.
highly uncertain and naturl and man mads disasters have furher sxacertated the protl

This paper aims at focusing the viasle wmm&mwmmmmna:mﬁmm
m:gﬁuabmlm&mwmﬂﬂmwnlhihemm

Pratapgarh. %nmmmwm.wapmtﬁaﬁwa
muuwm India. It is the administrative heackjuarters of Pratapgarh distric], part of the
Mmﬁmwmﬂlheﬁmammmmw wing through Pratapgarh district. The district
lies between the paralisls of 25°54" and 26711 north 15 ‘angd betweer the mendians of 81719 and
52727 east longitude extending for some 110 kilometres (B8 mil from west 1o east, It is bounded on the
norh by the distict of Sultampur, on the mwwemmmnhrﬂ:m anthe west by
Fatehpur and north-east by Rae Barel. In the south-west the Ganges farms the boundary of the district for

ul 50 kilometres (31 mi). Separafing it from Fatehpur and Allahaliad and in the exreme north-east the
forms the boundary for aboul 6 (A7 mil. According to The Cantral Statistcal
ﬂmﬁmmmmmahummof{& squars kilometras {1,440 eq mi).

Sustainable develogmeant is an idesl mmamn which calis for envirgnmant mEndj}f e et
which at 1he same Tme |s economically dynamic and socially progressive, This i thes a miltvasiate
prl:nbtmw diffecull to optmize. However, in the pages tofofiow an effort has been made to identify a few
most precingnt rather volnerable: paramaters which may acoslerale 1he process of sustanabilily and
provide direction for sustainabie development, These are discussed as under:

Cdaprimpitiical Anislysls of Union Gevprohic infatiration Tecfroingime Dépait iment of Generphy, s:wumm Hangakorr, inda
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Azsured Irrigation

in the arss under sudy agriculiure belng the pregominant source of econamy irigatlon plays the
mas! important role: The only way io sistan, promote and diversity the: agricultune with the objective of
surplus production is Ihe assured imigation or avalability of water. There are different methods of pulling
water such as: wbe wells (private and pullichhand pumps (privale and public and canals.

The table 1.1 shows that ponds and wells have become guite ingignificant and the major irrigation
|s done by canals and private ube-wells iriigated 103887 hactares whereas canal irigation coversd 85423
hactares. The irrigation by public tube-wells was corfined to 812 hectares only,

About a decade ago ftanks and wells were the major sources of irgation. Ever since e new
system of irigation has been intreduced, the ground waler sources are drying fast and some areas such
a5 Sangipur block is experiencing scarcity of water, The water scarce areas are expanding and, herefore,
it has become essenlial 1o conserve the waler and follow the wales harvasting methods in order to
anhance the recharging capacity. The only way which appears fogleal fo provide agsured imgation during
all the crop season is Dvip- Irigation, The technology may be g lithe expensive bul there ks no other way.

The dry land agricufiure aizo needs o be introduced in 2 big way. Some of fhe salien
characteristics of dry land agricutture are ac followe, Crop vaneties for dry land areas should be of shon
duralion through resistant tolseant and high yialding which can be harvested within rainfall periods and
have sufficient residual moisture in sofl profile for post-menspon cropping. planning for waather: Vasiaton
v yields &nd output of the dry land agriculture is due o the observation in weather condilions aspecially
rainfall. An abarrant weather can be categorized in three types : delayed anzet of monsoon, long gaps or
beeaks in rainfali and early stoppege of rains towards the end of monsoon season, Farmens should maks
some changes in normal cropping schedule for getting. some . production in place of total crop failure.
Some probabie messures are discussed below. Crop Substifution isoa practse in which iradifional
crope/vareties which (s ineffident utilizer of sofl moistura, iess. responsive o production nput and
polenbially fow producers should be substituted by maone fliclant ones. In cropgeng systems, increasing the
cropping infensities by using the practics of intercropping and multiple cropping is the way of more efliciant
ulilization of resources, The cropgeng intansity would depend on Thelength of growing season, which in
turn depends ‘on rainfall pattern and the soil moisture siorage enpacity of the sod. In fertilizer use. the
availability of nutrients iz imited in dry lands dus to the limiting soil mokstire. Therefore, application: of the
{antilizars should be done in furrows Delow the seed, The use:ol fertilizers is not only Wetpful in providing
ritrients 1o crop but also helphul in efficient use of soil moisture. A proper mixiure of organic and Inorganic
familizars Emproves moishere holding cepacity of soil and increase cee toferance. Efficlent rainwater
management can increase agricutoral production from dry fand areas, Appiication of compost and famm
yard manure and raising legumes add the organic matier to the soll and increese the water holding
capacty. The waler, which is not retained by the soil, flows oul as surface runoff. This excess renoff water
can be harvested in storing dugout ponds and recwcied o donor areas in the server slress during rany
seggon of for raising crops during winter. Watershed management is an approach to optimize the use of
fand, water and wegetation in an zrea and thus, 10 provide solidion drought, moderate floods, prevent sail
erosion, Improve water availabilty and increage’ fusl, fodder and agricultural production on a sustained
nasis. All dry lands are not suitable for crop production. Same lands may ba sustable for range’ pasiure
managemant and for tree farming and wet farming, dry land horticuiiure, agro-foresiry systems including
alley cropeing. Al these systems which are alternative 1o crop production are calied as alermats land uee
systems. This system helps to penerate off-season employment. The state governmant under tha orders of
High Court has been trying 1o restore the waler sources especially by digoing and desilting the exdisting
tanks and ponds. It i, howeser, painfil fo nofice that this iz not being implemented in propir perspective.
Thia whale tng ks casual and mamed by adhocism. This programme needs to be laken up seriusly.
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Tabile 1.1, Blockwise lotal ares (hact.) irgatad by dferent soisces in the distct Pratapgarh 2006-07

Year Bhack Canats | Tubewel Wals Pomds | Others Total i
[ Pubbc [ Privae
1 F] B 4 5 | ) T B
PO03-04 Ta295 75 113386 183 2 1] 185460
i) | E1810 384 | 102506 [ 18 1] TER12E
%iuﬁ ES423 [ 13ea7 128 TE8 i 19087
_Bigchwide
1. Faakankar TEER 53 2320 1 50 0 | 550
| 2, Babagan| 3162 ] ZE10 1 42 ) 12047
|3 Hunda 10186 53 16E4 3 55 ] 1961 |
4. Wihar _ 10670 106 2384 B 2] ] 1344 |
£ Sangipur Bz H 11683 1 g_ o 14800
& Lalgan 4541 106 4B61 4 ] B384
[ 7 L r 4830 a5 whad 55 4 0 B4R
B _Gandwa Chandrika | BT46 5. 1854 118 45 0 B768
) h {Sadar) 1032 21 [FE] o 0 ] TEAT.
10, Mandhata S0ad E 3406 [ 28 i 14535
11, Magrawa 2837 {1508 2 40 1] 14364
12, Pedl 2642 TIH6 2 42 1] 10064
13, Aspur Dacsara 2230 2 ahE3 42 ) 11342
| T4 Shivgarh 1352 21 5373 ] 6 0 BT
15. Gaura A5 118 11078 ] [ = 0 15830
16, Rampur 7528 2 4511 ] X o 12176
a
17, Baba Balkharnatn | 1540 i 7614 | & 20 1 [
Total Aural B5 162 858 103700 1 728 1 190375
{_Tofal Urban 261 154 187 ] i i B2
[ Total District AR423 B2 10BET 126 TEB 1 | 180877

Sources: - District statistical bulletin 2007

Saarching Mew pastures in Agriculiure !

There are several allied agricultural activities which may be practiced a5 alternatlves in view of
ack of a=sured irgation. These are: In Paciculture- The species of fish which can be kept successiully in
captivity thraughout their fives from 2gg 1o adult is exceedingly limited in number, The various breeds of
gaidfish are famifiar examples; but the cang is smaost the anly foodlish capabie of similar domestication.
Warious other fond-fishes, both maring and fresh-water, can be kepl in ponds for longer or shorter periods,
byl refuse to beesd, while in other cases the fish obtained from captive breeders will not develop.
Congequantly there are fwo main types of piscicufture to be distinguished: first the reanng in confinessent
of young fishes 1o an edible stage, and second the stocking of natural waters with eggs or Iy from
captured breeders.

Animal sbandry, also cafled arimal stence, siockbreeding or simple. hushandry, is [he
agriculieral practice of bieeding and raising livestock, It has been practiced for thousands of years. since
the first demastication of animals. Animal Husbandry is = state subject and the State Govemments are
pramarily responsible for the growth of the ssctor. The Depariment of ‘Animal Hushandry, Canpng &
Fisheries has, however, been operating 30 Central Livestock Organizations and allied Institutions. for
production and distribution of superior germ plasms to the state governments for ¢ross breeding and
genetic 12p gradation of the stocks. Besides, the Department has bean impiementing 11 Cantral Sector and
Cenfrally Sponsored Schemes for ihe development of requisile infrastrecture and ‘supplementing the
efiors of the Stale Govis for achieving the sccsleratid growih of amsmal husbandry sector.Horliculiure as
dlassically defined is the subdivision of agricullure desling in gardening, in comtrast 0 agronomy which
deals with field erops and the production of grains and foragerand lorestry which deals with forest trees
and proccts related to them. Horticulture s the art and science of plant cufivation, crop productian, plant
bresding and genetic engineering, plant biochemistry, and plam physiology. The work particulady involves
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Truits, berries, nuts; vegetahles, Nowers, freas, shrubs, andlurl. Horbcuunists work o improve crop yield,
guality, nufritional value, and resistance to insects, diseases, and emvironmental strasses, X

Horticufture involves eight areas of study, which can e grouped into two brosd sections -
crmamentals and edibles: Arboricalture i the sty and selaction, planting, cars. and remcval of indhvidual
trees, shrubs, Wines, and ol perennial woody plants. Flodculture (indudes productan and marketing ol
floral creps), Lendscape hosiculiure (ncludes produchion, marketing and mainienance; of landscaps
plants). Clericuliure fircludes production and marketing of vegetables). Pormology (includes production and
marketing of fruits) Vitieulture. fincludes production and marketing of arapes) and Post harvest Bhysialogy
{irvotvis maintaising guality and preventing spoilags of horliculural crops), Horiculure s practised in
many gardens, plant growth centers” and nursenies. Acivities in nurseries range from preparing sesds
and cutfings to growing fully mature plans, Thisse are ofien sold or ansbarred fo ormamentsl gadans or
miarked gardens,

Sericuure (3 g0 aqgro-based industry, I Invilves rearing of siliwioms for the produciion of rew
silk, which is tha yarn obdained oot of cotonns spun by cartain species of insegts. The major activities of
sericulture somprises of food-plant culivasion to eed the sitkworms which spinsilk cocoons and rasling tha
cachons for umwinding the: &k fament for valie added henefits such 5 processing and weaving It iz olten
asked why we nesd to practice sesléulture. Thers are very many reasons wich are i favor of practicing
sericufture and they are. high employment potential which provides vibrancy to willage econorics. Jow
gestation, Fegh teturne. worien fiendly occupation and Ideal programme for wesker sections of the
sociaty. ) e

Eco-triandly sciivity practiced n the: folowing wavs can also be helpiul. For example as a
perennial crop with good folages and rool-spread, mulberny eoniibules 1o soil consenvation and provides
grean cover, waste irom slikworm rearing can be recycied ms inpits to garden, dried miiberry twigs-and
branches ara used as fusf in place of firewood and therefors reduce the pressure on vegetafionfones!
being a labedt infensive and pregominantly agro-based activity, invalverment of amoke-emitling machinen,,
developmental programmes initiated for mulbarry plantation, mulberry can akse be cultivated as intercrop
with numergus planlatians, mulbsry befng a deap-rooted perennial plant can be raised in vazant lands, hif
slopee and watershed areas, currently. only about (1.1 % of the arable land in the country is under mwiberry
cultivatan,

Satisty equity concerns can alsa be dne of the ways thal can be beneficial, Banefits of secloral
valus-addition primanty accrue 1o rural households, As the end-product users are mostly from the higher
economic groupe, the money flows Irem high end groups by low end ‘groups Cases of landiess {amilies
angaged in cocoon production using mulbesry contracted from docal farriars are commean in soee slates.

Jarropha, the highly drought-resistan! species is adapted o arid and semi-and conditians.
datropha mesds o mitimum of 00 mm of raintall, |t dees not resis! 1o wazer Iogaimg ar frost. |0 oan survive
kang deought perads of 7 of & monthe. B atse grows we In rainfall areas of 2000 mm and moce. 1| oo
mainly &t lower altdudes {0-500m| In areas with average annual temperatess well above 2000 but can
grow et higher allitedes, It grows on wes-dralned soils with good aeration and is well ddapted 1 marginal
zalls with low nittrent condent,

Jatropha farming is yel anolher alternative which can be practiced as it has olowing advanizges
and charagtarizlics of [ateopha plant Jateopha Curcas is resistant 1o drought and can be planted even in
the desert climates, and il thives on any fipe of soll, grows almas Anywhens, in sandy, gravelly and saline
sods. It neads minimal Inpul & marsgement, It has no lnspect pests IHis nor brovwsed by catile or sheep. N
cait survive long pericds of drewght. Jalropha Propagation |s easy. Jatropha Curcas prowth israpid; ioms
a thich live hedge affer only 3 month's planting, It siads yielcing froen the second year onwards and
zontiniees for 40 years. Jalropha Cuncas quickly. establishes iizalf and will produce. seeds round the year if
irrigated. Other than estracting Bio dieesd from Jatrophiz Curcas plant, the leal and the bark are used far
vanous offer industral and pharmaceulical uses, Locslized procuction and availabilify of guality fus
rastoration of degraded land over & period of time, Approximately 31 0 37 % of oil estrectes e the
Jatropha Curcas eead. t can be used for any diesel engine without moditication,

il has a very high saponification value and is being extansively used for making soap in spme
countries. Alse; the ol is used a5 an lluminant as it bums without emnitting amekiz. The Latax of Jatropha
condains an aikslold khown as “jatrophing” which & belisved 1o have anil-cancerous properfies. 12 s also
used as an external apploation for skin diseases and rheurmatism ‘and for <ores ‘on domestic lvestock, In
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adlon, the tender twigs of the plent are used tor cleaning testh, while the juice of the leal is used as an
extarnal applicatian for plles. Finsly, the roots are repdned o be used as an anfidate for snake-bites, The
bark. of Jatropha curcas yields a dark biue dye which Is used lor eclouring cloth, fishing nels aned
lineg. Jatrophe oil ‘cake iz rch In oitogen, phespherous and potassium and can be used as organic
manure.Jaltapha leaves are used as food fir the tusser sikworm. The seeds are considered anthslimintic
In Brszll, and the leaves are used for fumigating houses agairst bed-bugs. Also, 1he ether extrant shows
antibictc activity against Styphylococcus aurens and Eachenchia soll.it is significant fo’ poind out that, the
mon-adible vegetable oil ‘of Jatiopha curcas has the requisite potemial of providing a_ promising. and
commescially viable alternative to diesel ol since i has desiisble physicochemical and perormance
characteristics comparabie 1o gecet. Cars could be run with Jatrepha carcas withous requring much
change in design. The De-oiled cake is excellent sources of plant mutrent. Jatropha fowers atirect bees: it
has a honsy producing potentiel, The plant assists in lhe build Up of soll erosion,

Development ol cooperatives (primarily for supply of Inputs)

" Co-cperation is a wordd-wide movement. 1 was introduced in- lndka in the. early yesrs of this
century in the wake of Tamines, which had resuled in economic hardship and an alarming inorease in the
indetednass of the famses fo the moneylenders. Co-operative eredit on easy terms appeared fo be the
best means of getling the farmars cut of the viclous dicle of indebledness and poverty. The idea was o
free the farmers from the necessily of having to burmew money on usunous rates of inerest frorm Sahukars
or vilage moneylenders,  The Co-operative, Sociaties Act which was passed in 1904 envisaged the
formation of village credit sociefiss, In 1892 the Al was snended fo enabie fonmation of cther iypes of
societies for aciivities refating to sale, purchase, production, hausing efo. . This Act also provided Tor the
creation of federations of pomary sociefies and for supervision, Sudl, mutual contral and  overall
developmant of the co-operative movement. . ; .

Co-gperaticn was introduced In Indis mamly as 3 defensive organizabion far dealing with
problems of miral indeblednass.  With the acceotance ‘and implemeniation of & planmed sconomic
development wedded 16 the ideas ol socialism and demosrady, ct-aperation became & dynamic sconomic
Ingtrument for achisving the social objecthves of the Nafional pian,

Thers are al present 5.04 lakh cocperative socisties of different type with a membership of 22
Crorez. covering 100 percent villages and 67 percent rural househotds. The fransfion lram confrolled
economy to open competithe economy in the name of globalzation or iberalization has thrown a whole lol
of challenges to- the cooperative sector.The disilel &f Pratapgarh has 23 cooperatives which krelp in
supplying the agricaltiral nputs such as fertilizers, HYV seeds, pesticdes and inseclicices elc. Buf these
are ingdequeate Keeping In view the number of villages which depend wpon them, It i3 proposed <t for
each 20 willages thera sheuld be at least one coopesative. There are 2187villages: and thus 204
cooperatives. are required. These should be distribided keeplng In view the spatial distribuion of the
vittages /population for éffective functioning.

Promaotion of agricultural marketing

This is very impenant aspect of il development. The agricultural sufplus nesds to be propedy marketed
50 that the farmars gel the full bensfit of ther agricultural product, This reguites developmiant of mamdis
where peopie can get compstitive prce for the product This infistive needs to b faken by the
gevernmant, Pratapgarh distdet has only few wholesale markess and it is mainly concenirated at the district
headguarters. There is a need to decentialize as these mandis ought to be established at tahsil and blogk
levals alzn. One of the weaknessas of the stedy sres'is poor distrbadion mechaniem both In ferme of ration
shipe and markets 20d hats. Both are very necessary for mesting the basic needs and for drculation
raspectively. Bul thelr dstribution is highty Gnbalanced which may be sesn from the map [sse Table
ot 1)

Development of agro-based industries

arfi has greal potential for horticuliure: and agro-based indusiies. The Amla based
product has acquired international reputation, 1t reh invitamin Cand is very helpful in curing 34 kinds of
intestinal dised=es. There are different producis of Amis such chwawanprash, chifney. pickles and
murrabah ele, which are produced in Mahull market near Pratapgarh and sold and axported outside of the
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district. Likewise there s & scope for industrles based on ol seeds and foed processing industres. The
developmani of these may help in diversilying the sconomy. The draa under siudy is very rich in the
production of potatoes and potato products such as chips and papad are very common and can be
promated &8s household as well &5 cottage industries. Likewise mangs based products such a3 pickles,
chuiney and amayval are also scops of commerdalization, Mahuz and mahua peoduct and 15 seeds can be
used for differant kinds of products such as oll wine and soap.

Avenues in terfiary sector

Thiare are three sectors of economy-Primary, secondary and teftiary, The feniary seclor is rafated
with commerce and trace, transpert and services. The lertiary sector Is the misfor source of usbanizaticn In
the backward econdrny. Untoriuretely, however, this has niot been propesly explored in the ares under
study. Tourism for example has great scope in this region as there are several historical and religious sites
which can be developed to boas! the local economy. The religious places which may be promoted are
Gissarnath Baba Belkharnath and Bela Dewi: Likewise Baniganj Ajgara, Haihels, Kalakanakar and
Pratapgarh city may be developed as historical tourist sites. This s in tum will help in the developrment of
hodels and restaurgnts which in turn will increase the employment potential and the infrastructural
developiment which when take plase will Improve the socio sconomic condiions of the people and the
praice. et anather important ares of development in terliary sector is technical education. This will not onfy
help developed the human resource it will alse generale employment. There is no engineering college or
medicat college although this is i gréat demand in view of increasing population, It is unferunate that tha
district hias not witnessed [he development of rail netwotk since 1904.There are onky two rail lines one
passes through Pratapgart and connects Faizabad and the other passes throegh Kunda and Manikpusr
and connecis Lucknow, There i 2 nead that mcre rall Nines are laid down in coder 10 boost the local
economy. The places which need lo be connected by railad network are  thvough Lalgan
Ajhara, Sangipur Patti Beetapur Atheha and Jethwara.

Caring of Environment

One of the major delerminants of sustainable development is protection of emiranment. Carirg
e arironment s thersfore the mast imporiant aspect of development, There are several issues which
need gur attention such as presenving the water rezources, afforestation especially in Lhose afeas where
forests have degraded, reciamation of wasteland, proper disposal of waste in towns in towns like Bela
Pratapgarts, Manikpur, Kunda, Katra, mednigan] and Antu. Maintaining the damage and aveid the wsbar
Ingaing treating the waste before throwing in the river and regulating the Traffic of vehices atc.

The study area has vast chunk of wasteland which needs to be reclaimed for procagtive
purposas and in some of these areas afforestation may #so be done by freating the soll. This may also
prevand the soll erosion. The prehasds and gardens wheree tha tress have fallan fave not been replaced. A
large scale movernent has 1o be takien in order to motivate the people to plant more trees. The problem of
environment is a Bile more serious in lowns. There are no draing and the management of waste is alimost
abzent, This causes a very severs prablem in the $even 1owna of the study area. This probbem needs o be
addrezsed muoch before this assumes serous dimension, This can be done: by mass awaxening
movement, by educating pecple and promating environmental education in schools and colleges. Thare is
2 nead to constitute ervironmental protection committee at 1he level of sach town and villages and this
commitiee should be responaible for charding out the programmes of environment and development.
Paaple’s participation is necessary 10 rake the enviranmental caring progranmme successiul.

Human resource ms

A5 it has been examined éarlier (he population has been increasing rapidiy and very large scale
unemploymant exists in the region, A great majorty of the poputation is Delow povery line. Agriculiure is
the major source of sustenance. it is alimost a 2ero industry district because ndusinat enmploymaent 5 auie
insigrificant. This situation therefore calls for proper human resource managemant. Following sieps may
be underaken o improve the gualty of human rssource.Enhancing the llerscy and professional
insthsion-Tne mission is net anly 10 impeove the literacy percent but fo Improwve the quaiity of education as
it ig the qually of education which will produce quality human resourcs. Good educational Inssulons are,
tharelore, nesded, Educational insttidion mpaning the physical education may be located in each biock.
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As noted-sarier there are no technical instiulions excapt a palylechinee localed a1 Bela Pratapgarh. If one
of Iwo engingering colleges and women polytechnics are estabiched they can definitely change the
scenario. In order to improve professionalism: al least one pharmacy college may be established at the
district headquader or in Kunda 'or in Lagan] tehsil headguarier. Effeclive anplesmentation of nsal
developmant programmes-Linforonetely the implementation’ of rural developrment programnte has Indlan
wiay of development. The rural developrment programimes NREGA, PMRY, SSY which are cumently in
vogue should be activated in-sach and every block 1o provice empioyment 1o the people. These staps may
definitely impeava the humain resoures potential of the people living in the study area,

Introducing vogational training courses-Thare i5 8 scope lor establishing the wocational training
centers for pickle making: candle making, pottery, food processing, Iyping, computer education, carpentry.
goap making, isundny services, baauty pariour efc, may be mirodiced 10 engage the young population and
encaurage the enhancement of emall scals indusines. In return 1his. will impoove the standard of living and
quality of human resource Creating Sustainability: small s beaofilul, terriforial closure strategy, people
centered development, capillary mechanism, Intellectual and spirfual development,

Selactive spatial closure strategy

This: strategy calls for self reliant development &t refevant levels of lerional frtegration such as
viflege, biock district eto. This: means “refy |55 onooufside aid and imeestment”, 1o imolve masses in
development, fo initiate & conscious process of social keaming, to diversify production and to poo!
resources (Frisgmann etal., 1979), People, education and ceganization are the three major slemants in
unfglding The development potential of & local area (Sundaram, 2004) and inorer 1o make the capiary
mechanism of developmant active paricipation, farmation @nd communication 1echnology: and polycentric
instifution or organizalions are necessary {Surdaram. 2004}, This srategy thus calis for sirsngthening the
poople’s paricpanon, enhancing their cepability and =xill by enhancing education and by strengthening tha
devetopment institulions:

Conclusion

There are several strategies or develoging the organizational efficiency 'of an area. and growth
penlre pianning (s one of tham (for datails ‘sse Misre etal,, 1974). f the major central piaces such as
Sangipur, Atheha, Ranigan], Manikpur, Kunda, Patli, Sagra —Sundarpur, Jethwars, Heeragani, Jhingur are
developed as growth pointsgrowih cenires by promating some of the basic facilities slich as conperatives.
post office, E;::CI commurscation centres, data cells, cold slorages, pnlymnhnc 1o promate vilagetural
{eveld artifacts alomg with the good network. of transport system (both rad road networkl. The linkages will
improve-and dependency will b mirimer and this will augment the process of development.
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