NRDM S Programmeaimsat promoting R& D inemerging areas of Geo Information Scienceand
Technology. TheR & D studiescontributeto the devel opment of methodsand techniquesfor operationdisng
the concept of local level planning. The outputsare useful indrawing uplocal level planning strategiesin
support of the 73rd and 74th Constitutional Amendment Actsrelating to the Panchayati Rgj Institutions
(PRIs) and Urban Locd Bodies(ULBS). Sharing of spatid databy dataproviding agenciesintheframework
of Spatia Datalnfrastructure (SDI) isan essentia prerequisite.

Several activities have been completed towardsthe above goal during theyear 2010-11. A set of
broad parameters has been approved by the Union Cabinet to help evolve aNational Policy on Data
Sharingand Accessibility. Digtrict geo porta prototypes have been devel oped and their utility demonstrated
using standards-based open source software packagesto provideend userswith access bility toinformation
vitdl tolocd level planning. Sector-gpecific geo-information serviceshave been vdidated and mede accessible
to theend user community inthe sectorsof Health and Hydrol ogy. Studies have been completed in areas
like Cartographic Generalisation, Disaster Management (floods and landslides), Biodiversity, Lake
Ecosystem, and Pollution Modelling. Fresh studieshave beeninitiated in areaslike Spatio-tempora Data
Analysis, Sensor Web Enablement, Marine GIS, Digital Heritage, and Hyper Spectral Remote Sensing.
Technical capacity hasbeen built through aseriesof training and user avarenessworkshopsamongst the
scientific and theend user communitiestowards operationalising National and Statelevel SDIs.

National Policy on Data Sharing & Accessibility

Sharing of spatial databetween data providersand end users hasbeen amajor bottleneck initsuse
in planning and decision-making. In order to improve sharing and accessi bility, aset of broad parameters
has been gpproved by the Union Cabinet for devising aNationa Policy. Someof theitemscoveredinthe
approval include (i) the requirement for the data providing agencies or programmes’ schemesfunded by
Government to classify featuredatasetsinto ‘ classified” and‘ non-classified’ categoriesfromtheangle of
national security, (ii) publishing the classified featuresasan‘exclusionlist’, and (iii) provision of non-
classified featuresin the public domain for usein developmental planning. DST isworking with various
Ministries/ Departmentsand concerned organisationstowardsevolving the Nationa Policy.

VariousNSDI nodal agencieshave been provided with the required technical and financial support
for operationalising their datal metadatanodesusing NSDI standardsto facilitate spatial datasharing. A
draft content standard has been drawn up and shared with the stakehol dersfor finalization.

District Geo Portals

Inatypical district, different Line Departments and other agenciesacquire and process spatial data
setson aday-to-day basisfor field/ local level applications. Some of these data setsrelateto watersheds,
plots, weather, crime, irrigation, and facilities etc. (e.g. educational, health, public distribution system).
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| nadequiate accessto these data setsinhibitstheir use and integration with other relevant layers. At times,
these datasetsare compiled and consolidated for useat higher arealevel swhereageneraized representation
isadequate for decision-making. In order to make the detail ed data sets accessible to the end-users at
lower arealevels, thereisaneed for improving therelated data access procedures. District Geo portal
prototypeshavethusbeen devel oped and demongtrated to user agenciesfor digtrictslike Prakasam (Andhra
Pradesh) (Figure5.18), Almora(Uttarakhand) and Jammu (Jammu & Kashmir). Whilethe Prakasam and
Almora Geo portals have been developed on OGC-compliant Open Source software packages, the
Jammu Geo portal has been devel oped on acommercial-off-the-shelf product. Variousthematic layers
acquired from different sourcesincluding remote sensing have been made accessibleto usersusing OGC-
compliant Web Map Service (WMS).

Fig. 5.18: A screenshot of Prakasam Geo Portal Web Map Service showing zoomed-in detailsof theland use& land
cover themealongwith itsattributeinformation using the open sourceRDBM Sand Web Ser vice packages

State Geo Portals

Karnataka Geo-porta hasbeen demonstrated to potential stakeholdersfor different applications. As
an outcome, specific applicationsin the sectorsof * Education’ (Fig. 5.19) and ‘Bio-fuels' have been
devel oped and presented to officialsfrom Ministry of Human Resources Development (MHRD), Govt. of
Indiaand the Dept. of Rural Development & Panchayati Rgj, Govt. of Karnatakarespectively. The Geo
Portal is being upgraded with additional metadata from the Line Departments like Women & Child
Development, Transport, and Revenueetc. for provision of Catalogue Service onWeb (CSW).
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Fig. 5.19: A screenshot of aWM Son school locationsand a video display of the school building accessibleon themap
display for apart of Tumkur Education Block, K arnataka

The State and District Geo Portal sdevel oped on open source or commercial-of-the-shelf products
have been made accessi ble through the single window access mechanism of the IndiaGeo Portal of the
National Spatia Datalnfrastructure (NSDI). Uniform set of standard specificationsand compliant tools
from 1SO/ OGC have been used to ensure Interoperability.

Application of Web Map Service (WM YS) in prepar ation of panchayat level plans

Strengthening Panchayati Rg Ingtitutions (PRIs) and empoweringlocal communitieswith improved
accessto up-to-dateinformationisessentia totheir effective participationinloca level planning. Inastudy
conducted in TakulaBlock, Almora (Uttarakhand), year wiseloca development plansfor aselect set of
villages have been prepared using up-to-date resource maps and made access bl e through OGC-compliant
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Fig. 5.20: Village Planning M ap of Jhar kote prepar ed with theinvolvement of Panchayat r epr esentativesand local
villagers
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WMS. Thevillageleve planshave been prepared with theinvolvement of local villagersand panchayats
and uploaded to the district datanode at Almorawith aview to sharing the maps with the concerned
stakeholder agencies. The present study aimsat sharing thewater resourcesinformeation with the panchayat
representativesand villagersfor ensuring their participationin recharging theendangered Kos River basin
vital to meeting water requirement inthedistrict. A cluster of 158 revenuevillagescovered in 8 Nyaya
Panchayats, 89 Gram Panchayats, and 1 K shettra Panchayat (Takula, AlImora) and the AlmoraDistrict
ZillaPanchayat have been involved in the preparation of the natural resourceinventory andthelocal level
plans. Individua villagelevel plansare proposed to be combined to prepareablock level master planfor
Takulablock water resources conservation planning.

Validation of the Surface Water Run-off Tool for Hydrological I nfor mation System

Accessto web-enabl ed data processing tool s for estimating surface water run-off isan essential
component inaHydrological Datalnfrastructure. Relevant dataneeded to eva uatethe cause and effect of
all the proposed actions(e.g. setting up awater harvesting structure) withinadrainagebasinarerequired
to be collected, maintained, processed and shared with the stakehol ders on aregular basisto provide
decision support. A Hydrological Information System (HIS) hasbeen devel oped and demonstrated to the
concerned Line Departments of Government of Himacha Pradesh like Environment, Irrigation & Public
Health, Energy, Agriculture, and Horticulture. Capable of providing information on surfacerun-off, silt
yidld, biomassyield fromawatershed following arainfal event, theHI S could be accessed by stakeholders
for collaborative management of thewatersheds. Based on the feedback from the Line Departmentsand
theavailable gauge/ discharge data, calibration and validation of the underlying Surface Water Run-off
Tool for estimating surfacerun-off have beentakenup. Aninitia validation exercisehasbeen performed on
Beas Sub-catchment for monthly results of the Tool with monthly observed valuesfor the period 1995 to
1997. Thesmulated flows comparewel | with the observed flows (Fig. 5.21) and aclose agreement has
been observed between the mean and standard deviation valuesfor both theresults. The Nash-Sutcliffe
coefficient value has been observed to be 0.7206 indi cating areasonabl e goodness-of -fit.
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Fig. 5.21: Comparison of SWAT model ssimulated and obser ved monthly flow for theduration 1995t0 1997 for the
Beas Sub-catchment
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A comprehensive validation of thetool is proposed to be taken up with the availability of long-
duration flow data setsin the next phase of thework.

Cartographicgeneralisation

A city map primarily consists of featureslike buildingsand roads. Whileviewing suchamap at a
reduced scale, ason amobiledevice, thefeaturesnot only become smaller but tend to overlap asthesmall
areaavailablefor visudisation getssmadler. Cartographic generdization playsanimportant rolein overcoming
these effects and preserves the required legibility considering the need for communicating (maps)
geographical data to mobile device endusers. Various computing operations are performed during
generalization of thesefeatures.

Fig. 5.22: Contoursin the screenshot on theleft shown after cartographic generalisation on theright (process of
simplification) . For easy visualisation, please compar edensity of featuresat A and B on theleft with thoseat A’ and
B’ ontheright

Oneof theimportant processes - smplification of thefeatureslike buildings, roads, contoursetc. -
involvesautomatic smoothing and elimination of smal but unimportant features (Fig. 5.22).

Advanced Resear ch L abor atory on Geo-information Science & Engineering (GI SE)

Inorder to promote R& D in different emerging facets of Geo-information Science and Engineering,
anAdvanced L aboratory on Geo-information Science & Engineering (Wwww.gise.cselitb.ac.in) hasbeen
set up at the Department of Computer Science & Engineering, Indian I nstitute of Technol ogy Bombay.
Someof theprioritiesidentified for investigation at the L aboratory include Spatio-tempora DataAnalyss,
Geo-gpatid Statistics, Didtrict Geo portd prototypes, Generd Purpose Wire ess Sensor Node Devel opment
etc. The Laboratory isexpected to facilitate closer interaction between different research groupsin the
areaof Spatial Data Technologiesfor the achievement of long term goasin thefield of Geo-information
Scienceby leveraging the expertise and experiencesavail able at various 1 TB Centres/Departments, and
other smilar research organizationsin the country or outside. Someof theactivitiespursued during theyear
include Smart Campus Grid, Wirel ess Sensor Node, and Spatio-tempora DataAnalysisetc.

Smart CampusGrid

The Smart Campus Grid Project (referred ssmply as 1 TBGrid) proposesto devel op and deploy
innovative applicationsto support managing, planning and optimizing campusresourcesby making use of
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GlSandrelated technologies. It plansto use I T Bombay campusasamodel to demonstratethe utility of
suchaconcept. Theplatformisproposed to bemade availablefor supporting R& D invarious! I T Bombay
Departments/ Schoolsasit providesdetailed spatial context for development and validation of research
modd s(such asstudiesin energy management, water management, disaster management), including research
in mainstream computer science areas such as database techniques, sensor networks, datavisualization
etc. A set of spatial datalayersof 11T Bombay hasinitially been made accessibleto the stakeholderslike
researchersand other end-usersover web using OGC-compliant WM S Services (Fig. 5.23).

Fig. 5.23: A screenshot of the WM Sfrom the I TBGrid Project showing different data layersrelatingtothellT
Bombay campus

The Grid is expected to offer a platform to build state-of-the-art geo-spatial technology based
applicationsfor managing, planning and monitoring the resourcesand the environment for better serving
the campus community. Inaddition, the I TBGrid will help support collaborative research activities,
technol ogy devel opment, innovation, infrastructure building, moderni zation, and education within the unit.
The Gridisexpected to beused asamodd for smilar gpplicationsfor larger communitieslikevillagesand
citiesfor Gl S-based operation management and planning.

General purpose wireless sensor node

The general purpose wireless sensor node has been fabricated with aview to equipping the [ TB
smart campusgrid with sensor nodesfor capturing information to support campus resource management.
Designed to be alow cost and easily deployable device, the node consists of aZigbee Module (ZM),
GSM/GPRSModule, andaGPSModule.
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Fig. 5.24: L ow cost general pur posewir elesssensor nodefor deployment inthell TB Smart CampusGrid Project for
the management of campusr esour ces

Multiple sensors can be connected to thisnodevia6 serid ports, 8ADC channels, one SPI port, and
8 Genera Purposel/O lines. The GSM/GPRS module can send datato aServer viaSM S or theinternet
viaGPRSfor automatic sharing with theend user community (Fig. 5.24).

Spatio-temporal analysisof cyclonedatafrom Bay of Bengal region

Study of movement (trgjectory) of cyclonesisapre-requisitetoimprove early warning and devise
better strategiesfor preparedness. Behavior of tropical cyclonetrajectories needsto be better understood
inorder toisolate potentially predictable aspects of landfall. Cyclonetrgectoriesin agiven ocean or sea
can be better analyzed using cluster analysisby grouping them into small subgroupswith homogeneous
spatio-temporal characteristics. A set of 139 tropical cyclonetracksover the Bay of Bengal has been
studied and classified into different subcategories using spatio-temporal datasetsfor the period 1990-
2009 and applying K-means clustering a gorithm based on the concepts of vector geometry and higher
order statistical moments. Using thefirst two momentsof acyclonetrack, it hasbeen possibleto estimate
ameasure of itscentral location, length, orientation, and to an extent, itscurvature.
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Fig. 5.25: M apsshowing mean centroid location and varianceellipsefor acyclonetrack and similar ellipses(red
line) with mean varianceellipse (black bold line) for all the cluster 1 cyclonetracksin Bay of Bengal

A vector of five attributes (two centroids and three variances) per track has been considered for
clustering. Fig. 5.25 showsthecluster Lindividua ellipses(red elipses) and themean €l lipse (represented
by the bold boundary in black) for the set of cyclonesstudied inthework. Cluster 1iscentered closeto
Tamil Nadu coastline and the mean variance dllipse of thiscluster ismore elongated in thelongitudinal
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direction with anegativetilt indicating that the cyclonetracksof thiscluster aregeneraly movinginthe
north easterly direction. Characteristicslike landfall location, genesislocation, life span, intensity, and
seasonality of cyclonesfor all the clustersare proposed to be analyzed in the near future.

Urban Flood Risk M apping of Chennai City

About 400 Sg. Km. areaof Chennai City has been taken up for flood risk mapping using ALTM
technique. Thestudy focusseson (i) selection of flood mitigation techniquesto managefloodrisk inthe
study areausing Orthomaps, DEM and thematic layersin GIS(ii) site specific mitigation Srategiesfor the
36 flood prone hotspotsin Chennai corporation limitsand Ambattur Industrial Estate (iii) implementing
intensiveartificial rechargeand rainwater harvesting in Chennai (iv) post project activitiesand follow up
projectsfor Chennai corporation usngALTM dataand automatic weather stations (development of DSS
and EWSfor apilot area) to make the best use of the high resol ution data base (Fig. 5.26).

Disappearance of water bodies

Cherra 1805 Chenna 2008

e AT

Fig. 5.26: Disappear anceof water bodiesin Chennai
LanddideHazard Mitigation

TheKaiasaur landdlide on NH-58 between Srinagar to Badrinath has been mapped on 1:500 scale
with detailed geological, structural and geo-morphological features. Based onthis,aDTM hasbeen
prepared to demarcate dope distribution and dip surfaces. Rock mass characterization hasbeen carried
out to carry out dope stability analysisand propose suitableremedial measures.

Surbee Landdide near Mussooriehasbeeninvestigated in detail with the geol ogical and geotechnical
properties. Slopestability analysisfor debrismaterial and rock mass have been carried out. Numerical
modeling of the slope has been attempted using FLAC2D package. Based on the analysis, causative
factorshave beenidentified and accordingly protective measures have been designed.

A regiond study in Garhwa Hima ayacovering partsof Chamoli and Rudraprayag districtshasbeen
carried out for landdide hazard and ri sk zonation using Advance Pattern Recognition Technique. Remote
Sensing and GI Shave been used in the Study. Theresults have been validated and it has been observed
that such an approach for studiesin ahilly regionismore accurate than conventional techniques.
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Mappingin 1:10,000 Scale

A Task Force under the Chairmanship of the Secretary, Ministry of Earth Scienceshasbeen condtituted
for preparation of adetailed methodol ogy to carry out benchmark studiesfor preparation of topographic
mapsin 1:10,000 sca e using different technol ogies and resol utionsfor variousland forms. The Task Force
Report has been rel eased by the Hon’ ble Minister for Science & Technology and Earth Sciencesduring
theinaugural function of NSDI-10. Animplementation strategy isbeingworked out with the concerned

partner agencies.
Bio-Geo Data Base and Ecological modeling for Himalayas

Thecoordinated programmeon ‘ Bio-Geo Database and Ecologica Modelling for Himalayas' is
being implemented for theidentified study transectsin the North-western (NW) & North-eastern (NE)
Himalayanranges. Under the programme, specific R& D studiesat the micro-watershed level have been
taken up primarily to enhance scientific knowledge on the mountai n environment to support local level
decison-making.

(A) Uttarakhand Study Transectsinthe NW Himaaya
(i) Development of Socio-Economic Profileof Selected Micro Watershedsin Uttarakhand

A database has been devel oped for two micro watersheds - Dabkaand Khulgad - located in the
Kumaonregion. Thestudy identifiesimportant locally relevant developmental indicatorsandindicesto
prioritizevillagesfor developmentd intervention. Both primary, through questionnairesurvey, and secondary
datahave been used. A framework has been devel oped to collate household information at villagelevel
that inturn could be used for devel oping asocio-economic database. Thedemographic, socia, economic
andinfrastructural indices have been devel oped a ongwith acompositeindex to understand the disparities
indevelopment among thevillagesin thewatersheds. Under the study, ageospatia information system at
villagelevel consisting of demographic, socia, economic and infrastructura variables hasbeen devel oped.

(i) Databaseonforest and agricultura ecosystemn dynamicsaong andtitudinal transect in Garhwal
Himdaya

Agro biodiversity comprisesthewhole plant resource diversity that human societies useand manage
for agriculture, food, healthcare, and livelihood. It includesthe enormous diversity of cropsand crop
varietiesthat small-sca efarmers conserve and cultivate, representing both thebasisfor their subsistence
and asourceof income. Agricultura diversficationand |low-input agriculturewithindigenousagro-ecologica
knowledge and practices have been the major focus for devel opment of societies. A watershed based
devel opment approach leading to aconcrete set of suggestionsfor enhancing productivity and sustainable
development of the study areahas been evolved under the study. Monitoring at thelevel of watershedsor
sub-watershedsinthebasin hel psinanayzingimpactsof current and future activitiesand accordingly plan
areaspecific management aternativesbased ontheloca priorities. A five second grid of theland usemap
wastaken and theagricultura areawas covered for field sampling wherethe agro diversity was computed
and analysed to help preservethelocal ecology. Techniquesfor agro biodiversity and sustainablelivelihood
assessment at thelocal level based on an extensive set of datalikeland use/ land cover, drainage, settlements
etc. using aGl S could be upscaled to cover aregion or astatefor framing suitablepolicies.
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(B) Arunacha Pradesh Study Transectinthe NE Himalaya

Thecoordinated programmeon‘ Bio Geo database and Ecological modeling’ for theNorth Eastis
beingimplemented for the state of Arunacha Pradesh occupying amgjor part of thenorth-eastern Himalayan
region. TheWest Kameng and East Siang Didtrictsof Arunacha Pradesh have beenidentified for adetailed
study of thebiodiversity. Inventorization and mapping of natural resourcesincluding exploration of floral
andfauna diversity, monitoring of water quality, Socio- ecologica assessment of existingland usesystems
inJhum areasof North-Eastern Himalayas, namely (1) Remi (East Siang), (2) Kaaktang (West Kameng)
and (3) Tengaof West Kameng District in Eastern Himalayas of Arunachal Pradesh are proposed to be
undertaken. Agencieslocated inthe North East areinvolved in the Programme’ sactivity.

Modelling Tool for Assessment of Non Point Sour ce Pollution in a Water shed

A GIS- Based Modelling Tool for Assessment of Non Point Source Pollution in aWatershed -
NutriL - Gl S-hasbeen developed. Comprising of three modules- RunEstim, ADAM and NutriLEM to
evaluatethe effects of management decisionsin awatershed in termsof run-off augmentation, fertilizer
application and nutrient pollution control, NutriL-GISisauser-friendly, stand-alone packagetool for
assessment of nutrient pollutionload e.g. nitrogen (N) and phosphorus (P) generated froman agricultura
watershed (Fig. 5.27). The software integrates Application Programming Interfaces (APIs) inaGIS
environment. Datasetslikeland use, soil cover, topography in awatershed in addition to secondary data
onranfal and agricultureareused intheanalyss. NutriL -Gl Sincorporates Gl Sfeaturesand functionalities
for database management and data processing.
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Fig. 5.27: A screenshot of thehome pageof theNutriL-GI S package
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End user/ stakeholder sensitisation and training wor kshops

Advanced Lab on Geo-Information Science & Engineering organised atwo day workshop on
“ Standardsand Technologiesfor Spatial Datalnfrastructures’ at 11 T Bombay on 24-25 January 2011 for
thenodal officersof NSDI and the scientists/ officialsfrom the agenciesimplementing the State SDI s.
Expertsinthefield from Canada, United States, and Germany delivered lectureson the next generation
SDIs, and related standards & technol ogies.

In order to assesthe geo-spatial datasetsavailablefor setting up the North Eastern Geo Portal and
sengtizethe participating State Governments on spatia datasharing, aworkshop on‘ North Eastern Spatia
Datalnfrastructure (NESDI)’ washeld at Shillong and Guwahati on 19—20 August 2010.

Braingorming sessionson ‘ Nationd Geo-technica Facility (NGF)” and ‘ Application of Geo-Statistics
& Soft-computing Techniquesin Geo-spatial DataAnaysis were held at Dehradun on 17 September
2010 and at Tirupati on 22-24 November 2010 to prepare aroad map for operationalising the NGF and
work out areas of researchin Geo-statistics & Soft-computing respectively.

User sengiti zation workshops on ‘ Urban flood management’ and ‘ Landdides wereheld at Chennai
on 21 November 2010 and at Ooty on 17-19 September 2010 respectively. A workshop on ‘ Capacity
building’ was organised at Hyderabad on 27-28 October 2010 to draw up astrategy for building the
required human resource basein Geo-spatial Technologies.

A special session on“Hyper spectral remote sensing” was organised with the Indian Society for
Remote Sensing (ISRS) Conference held at L onavala, Bombay on 29 November 2010 to present the
research outputsfrom various projectsinthisemerging field.

Centrefor Geo-information Science & Technology, KeralaUniversty, Thiruvananthapuram organised
day-long user awarenessworkshopson ‘ Application of Spatial DataM odelling in Urban Health’ and
‘“Human-Wildlifeconflict: goplication of Spatia Technologiesin Database Devel opment and Management”
on 27 May 2010 and 20 December 2010 respectively for the end users. The former was organised to
discussand improvethe health datamodel through thefeed back and requirement analysisof theend user
like Councilors of thelocal City Corporation, health officials, representatives from the State Health
Department, National Rural Health Mission (NRHM), thelocal Medical College, and NGOs. Thelatter
was attended by official sfrom the State Forest Department aswel | as scientistsand researchersfromthe
KeralaForest Research Institute (KFRI), World Wildlife Fund, University Zoology Department and a
select group of NGO'sfor findizing theforest datamodel towardsimproving management of forest datain
the State.



