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1 ABSTRACT

During the last few years climate change has becangeowing worldwide environmental concern. The
vulnerability of cities to climate change is largeinderestimated. There is no established or atdimkd
set of city indicators that measures the effectsliofate change on cities and assesses thoseatigkshe
role that cities play for, example, in contributitiggreenhouse gas (GHG) emissions. Energy corgimme
heating and lighting of residential and commerbigldings generates nearly a quarter of GHGs glplaald
transport contributes 13.5 per cent, of which 10 qent is attributed to road transport (McCarne@90
According to the Clinton Foundation, large cities eesponsible for about 75 per cent of the GHG=sed
into our atmosphere. Other way there is no systesrbeen developed yet to collect, collate and wissxe
the information. A city has planned without accangthe climate change of city and its consequencig
IS a cause of climate change and vice versa itsesuient victims of its affect. Given that half lo¢ tworld’s
population started to live in cities by 2007, ihis exaggeration to say that the battle againstaté change
will be won or lost in our cities.

According to 2011 census of India the total popafaof India is 1.2 billion the annual growth ofgadation

IS 1.8%. In India, the urban population is 377 imillas per 2011 census, which accounts for 31 éepéeof
the total population. Due to rapid industrial growthe urban population is increasing rapidly. The
population is largely concentrated in a few largieg and 35 metropolitan cities, which accounts3¥6.4%

of the total urban population. The urbanizationidia mainly is due rural to urban migration of piagion.
The challenges of urbanization in India are unpmtenéed in scale and significance. One of the drpec
impacts of climate change on Indian subcontingat general increase in both the mean minimum aahm
maximum temperatures by two to four degrees caadigy(Sharma et al. 2006). A 10 to 15 per cent as&re
in monsoon precipitation in many regions, a simmdtaus precipitation decline of 5 to 25 per cersémi-
arid and drought-prone central India, and a shaghik in winter rainfall in northern India is alpoojected
(Ramesh and Yadava 2005). Carbon emissions, clioietege, and their economic and ecological impacts
on India’s cities are inevitably correlated.

The nation lacks comprehensive, robust, and creditfbrmation systems to inform climate choices and
evaluate their effectiveness. In this context ihégessary to mention that the content of the matie of
any city contains various aspects that depict tlephology of the city except information on weathe
climate , climate change and causes and consequetatonship between climate and city . For a
sustainable city plan an integration of informatgystems where the input will arrive from both amkand
environmental sector . In India Ministry of UrbBrevelopment has launched National Urban Information
System (NUIS) Scheme (March 2006) to develop Gita Bases for towns/ cities in the country. Another
initiative by Ministry of Environment, Forest andifBate Change is Environmental Information System
(ENVIS) which aims to collect, collate, store,ri@te and disseminate environment related infaionat
across the country . ENVIS and NUIS individuallyt ss a self sufficient information system for
disseminating information in their respective deelbut individually none of them is able to addrése
climate change issues in urban areas. For preparaticlimate change responsive city plan the imfion
input should integrate both ENVIS and NUIS. Devéigpan interface between ENVIS and NUIS can
enable these two systems more affective indiviguadl well as jointly towards climate change respan
City plan.

2 BACKGROUND

During last few years climate change has becomewigg worldwide environmental concern. One of the
most remarkable characteristics of climate chargencrease in temperature, so it has been mainly
recognized as ‘global warming'. This warming hasrbattributed to enhanced greenhouse effect prdduce
among others, by increased amounts of carbon diokidm burning of fossil fuel since Industrial
Revolution (Houghton, 2004). Global warming is atfg having noticeable consequences, and will likely
lead to more devastating ones. Some of the impddtss phenomenon on environment and human beings
are, changes in distribution of rainfall and tengpere, migration and even extinction of animals plaahts,
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the spread of diseases to new areas, and meltingjacfers and ice caps (Parry et al., 2007), with
consequences of sea level rise and water availabilnese impacts on ecosystems are obviouslyrdiffe
and more or less severe depending on the regitmeoforld. Effects of climate change, for exampiayld

be more devastating in tropical regions, where ntioae 50% of the earth’s surface is located (betva£©

N and 300S) and 75% of the world population livElsgmpson, 2000).

The vulnerability of cities to climate change iggely underestimated. There is no established or
standardized set of city indicators that measuneseffects of climate change on cities and ass¢bssgs
risks and the role that cities play, for examptecontributing to greenhouse gas (GHG) emissiols.the
extent that cities promote use of cars, urban dpiwlso often associated with climate change.r@ne
consumed in heating and lighting of residential aodmercial buildings generates nearly a quarter of
GHGs globally and transport contributes 13.5 peit,cef which 10 per cent is attributed to road $fort
(McCarney, 2009). It can safely assume that a blegaortion of this volume of emissions is genetdte
cities. According to the Clinton Foundation, lagges are responsible for about 75 per cent ofGhGs
released into our atmosphere. Other way there system which has been developed to collect, eoliat
disseminate the information related to cause afattefelation between City and climate change. t bas
been planned without accounting the climate charigity and its consequences. City is a causdimiate
change and vice versa its subsequent victims effiést (Figure: 1).

| Present Scenario of information system / data Base for Climate Change and City Planning |
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Figure: 1 City is a cause of climate change and wézea

3 URBANISATION IN INDIA

According to 2011 census of India total populatdindia is 1.2 billion, annual growth rate of pdgion is
1.8%. In India, the urban population is 377 millievhich accounts for 31.6 percent of total popolatiThe
population is largely concentrated in a few largies and 35 metropolitan cities, which accounts36.4%

of total urban population. As per 2011 census totabf town is 7935. The urbanization in India nhgiis
due rural to urban migration of population. Howevere higher productivity seen in urban areas is
contingent upon the availability of quality infrastture services. Urban economic activities aresddpnt

on infrastructure, such as power, telecom, roadgemsupply, and mass transportation, coupled etic
infrastructure, such as sanitation and solid wastémagement. Challenges of Urbanization in India are
unprecedented in scale and significance. The femtvigg metropolitan cities in India has contributed
negatively in the development process through wdiffe issues. Lopsided pattern of urbanization and
inadequate investments has led to serious defigigrin urban infrastructure and services like hogisi
transport, water supply, sanitation and sociabstiucture especially in small and medium size<iti

3.1 Consideration Climate change in Master Plan preparton

The master plan of any city of India contains @asi aspects that depict the morphology of the ldigy
Regional and Sub-Regional Frame, Population andl@&m@nt, Urban limit/ Municipal Areas, Shelter,
Trade and Commerce, Wholesale Trade, Industry, avent Offices, Environment, Conservation of Built
Heritage, Urban Design, Transportation, Social dsfiructure, Physical Infrastructure, Mixed Use
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Regulations, Landuse Plan, Development Code etahbte is no section on weather, climate andnatiée
change.

In case Delhi of where estimated CO2 emission ftoenmetropolis itself is around 15.42 million metri
Tons, in Delhi Master Plan 2021 in the sectionrofi@nment the increase in temperature, emissidakb®

are not mentioned. Issues related to GHG emissimm f/arious sectors , projected GHG emission from
existing city life as well as from proposed deyeient/ change in landuse are totally neglectediatian

in daily minimum and maximum temperature, tempegatlissimilarity in the core and periphery of tlity,c
variation in spatio-temporal distribution of railifaare not considered during Master Plan prepamail he
proposals are delivered in isolated matter. Théufea of urban sectors are not integrated witltatsnter
part of environmental factors. The gaps in consitilen of aspects related Climate Change in CignRing
practice are mainly due to the following reasons:

(1) Limited Knowledge of Climate Change Adaptatiditie critical gap is lack of knowledge about bdté t
processes of climate change and also its impads®, Ahe measures identified by the stakeholdead de
mostly with mitigation (afforestation, sustainalitansport), and not with adaptation. Knowledge a&bou
possible adaptation mechanisms specific to thel looatext is missing. This gap can be potentially
addressed through conducting workshops with vaistaleeholders at local state and national level.

(2) Lack of information and lack of formal mechanisf information exchange: One of the emergent gaps
the lack of reliable, accessible data sets. Wiuieesdata is available with the government, and witlouple
of NGOs, it is highly problematic that data is @e@ilable in the public domain. Most of the infotioa
with the government can be accessed through that Rignformation Act. But it remains a projectiigelf

to access and collate the data in different plaspecially spatial data required for planning aityalevel.
By using spatial data sets available in public dogrsome of the constraints can be overcome.

(3) Limited Planning Capacities and RestrictivenRiag Processes and Institutions: Most of the itiave
limited internal capacity to plan beyond the imnagéliproject at hand. Moreover the planning proiesH
Is protracted, and still driven primarily by landeuplanning, that often fails to incorporate therent risks
and resource constraints. The institutions deadiity planning are fragmented- the municipal corgiores,
the development authorities, and the town planimsttutions all have a role to play. This is a daat has
to be addressed if public systems oriented adaptats to take place.

4 INDICATORS TO ADDRESS CLIMATE CHANGE AND CITY PLANN ING URBAN AREAS

While assessment on climate change and risksi&s ¢#t quite diverse and varied. Four broad categare
identified for considering urban vulnerabilitiesasiated with climate change by IPCC, 2007 as under

(1) Alterations in temperature include warmer araterfrequent hot days and nights in cities termetieat
island effects. Cities at their core tend to be 1@°F (0.56 to 5.6°C) warmer than their surrougdinburbs
and rural areas (Science Daily, 2003). This is edusy extensive paving, high densities of buildiagsl
minimal green space and fauna in city cores reglti an increased number of heat related deaths.

(2) Alterations in precipitation mainly frequencyndh intensity in cities can cause pressure on, and
deterioration of, water and sanitation infrastroefuparticularly for weak and/or aging municipal
infrastructure facilities. In addition, these &dtitons create adverse effects on the quality ofasarand
groundwater, contaminate water supply, create Wwatae diseases, increase risk of deaths, infectious
respiratory and skin diseases, disrupt settlemeatsmerce and transport due to flooding.

(3) Alterations in storm intensity affect power agés and disruption to the public water supply;ugions
to settlements associated with flood and high wimdgration of population under stress; loss ofpany;
increased risks of deaths, injuries, and waterfand-borne diseases and post-traumatic stressidisor

(4) Sea level change include permanent erosionsanersion of urban land and settlements; loss of
property and livelihood; costs of coastal protetticosts of land-use relocation; decreased freswat
availability due to saltwater intrusion and saljriit estuaries and coastal aquifers; increased ofkleaths
and injuries by drowning in floods; rising waterblkes and impeded drainage; destruction of urban
infrastructure; and long-term effects on economawgh.

ProceedingREAL CORP 2015 Tagungsband ISBN: 978-3-9503110-8-2 (CD-ROM); ISBN: 978-3-950819-9 (Print) E
5-7 May 2015,Ghent, Belgium. http://iwww.corp.at Editors:M. SCHRENK, V. V. POPOVICH, P. ZEILE, P. ELISE|, BEYER



Developing Interface of Information Systems forgmation of Climate Change Responsive City Plan

To analyze the climate change cause and consequancity level the following hypothetical aspeciss
been worked out with the help of literature stuggrsonal experience and discussion with the experts
(Figure : 2).

Cryosphere Forest
Socio-Economi

Agriculture
Residential
Hydrology , .
— Commercial
Waste Hypothetical
Aspects
In rial
Meteorology el
; Ocean
Health Transportation
Land Surface

Figure :2 Hypothetical Components of Climate Changk@ity Planning
5 OVERVIEW OF NGIS AND MAJOR INFORMATION SYSTEM FOR INTEGRATION

5.1 National GIS (NGIS)

During 12th Five year Plan of India the centfeattention is on the development of agriculture;
manufacturing, infrastructure, rural connectivitgalth and education services and with specialerggs

to address vulnerable/deprived areas. Planning Gssion of India felt the need for a new paradignd an
Governance regimes with considerable change — mofiam the traditional allocation systems to
determining equitable systems. This would requisgiantific mapping of the needs/aspirations/desined
limitations of the beneficiaries and society, esgc the most disadvantaged; transparent systefns o
inclusivity of citizen participation and entitlemsnguaranteed development/service delivery wigfiniievel

of accountability of governance systems and a géfpctive (feed-back) and responsive redressatsyst

To handle this national development demand thei® aveequirement of multi-sectoral information regim
“powered by very efficient national information #y that would have to be the foundation for the
governing and the governed - bringing the assedsofetevelopment needs, bridging disparity and gaps
bringing equity. The modules like, City-GIS semjidNater —GIS, GIS for Disaster Management Support
GIS for Infrastructure sector, Env-GIS for Enviroemh and Climate Change, Weather-GIS and ES-GIS -
weather and climate coastal zone management of NfarSbe utilised for interface.

5.2 Environmental Information System (ENVIS)

The Environmental Information System acronymed &3VIS was implemented by the Ministry of
Environment, Forest and Climate Change for envitemal information collection, collation, storage,
retrieval and dissemination to policy planners,iglen makers, scientists and environmentalistgaehers,
academicians and other stakeholders. ENVIS is @&medized computerized network database system
consisting of the focal point located in the Minysand a chain of network partners, known as ENVIS
Centres located in the potential organizationstutgins throughout the country.

In order to develop ENVIS network as a comprehaenglistributed environmental information network
system, the ambit of ENVIS was extended to covethal States/UTs of the country. Presently, the ENV
network consist of 76 ENVIS centres link to apaoni the focal point located in the Ministry, outwsich,

30 Centres are on State Government Departmentimgedth the Status of Environment and related éssu
of the concerned State Government and the remaiéhdnave been set up on various environmental
disciplines covering from air pollution, water pgibn, noise pollution, biodiversity, solid waste
management, ecology and ecosystems, environmedtelagon, NGOs, media and even environmental
parliament, coastal ecosystem, clean technologyi-wctionally, it is a decentralized system of HSV
Centres mandated to develop a distributed netwiskloject-specific databases

Both the Focal Point and ENVIS Centres in theirigiesd subject-areas are developing the requisite
databases on identified parameters in order telisgte information concerning their subject-areathe
user concerned. In order to disseminate informatiolne almost all the ENVIS Centres have developed
their interactive databases in their assigned stibjeas for requisite dissemination. The ENVISaF&woint
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has also developed a comprehensive interactiveit@dis online coordination with all its network nhaers
as well as dissemination of information to the aseihenever required.

The focal point of ENVIS has developed a compreivergatabase with GIS interface known as IndiateSta
Level Basic Environmental Information Database @HB) on 17 modules in various subject areas of
environment and its associated fields which argéegulevant to the State ENVIS Centres. This w&Hist
the State ENVIS Centres to produce the State oir&mwent report for he concerned states/UTs,

5.2.1 Indian State Level Basic Environmental Informatidstabase (ISBEID)

In order to develop the databases on environmextita related parameters and to make it onlinthéo
Ministry for to and fro information flow, a web dnad software, namely, Indian State Level Basic
Environmental Information Database (ISBEID) was elepged by ENVIS in collaboration with National
Informatics Centre (NIC). The objective for develmgnt of this software is to cover the gap in
environmental data dissemination with regard tot yasameters such as air pollution, water pollytion
forestry, land resources, flora and fauna, etd¢otal there are 17 modules. Initially, the databasesisting

of 23 modules in various environmental fields westéd on pilot basis by Eight States with 12 maglide
two phases. There are two components of ISBEIDieatpn, namely, Management Information System
(MIS) and Geographic Information System (GIS).

5.2.2 NUIS — National Urban Information System

Ministry of Urban Development has launched Natiobaban Information System (NUIS) Scheme in
March, 2006 to develop GIS databases for 137 tdvaitses in the country in two scales i.e., 1:1@@hd
1:2000. As on date the total number of towns in 8I8cheme is 152. In addition utility mapping iaQ00
scale will also be undertaken for 24 towns. Apeoirf spatial data, the Scheme has another compagent
National Urban Data Bank and Indicators (NUDBI).

Components of NUIS Schemes

The NUIS scheme comprises two major componentsy @ate

* Urban Spatial Information System (USIS) — Includeselopment of GIS based multi —hierarchical
database, with application tools to support Ma&terdl plan preparation; Urban Local
Bodies(ULB) administration and utilities management

¢ National Urban Databank and Indicators (NUDB&I) ncludes designing and establishing a
comprehensive data bank and integration of thesanpers to support planning and derive
indicators for National Urban Observatory (NUO) foonitoring the health of urban settlements.

Content of NUIS Scheme

Under NUIS Scheme the development of informatisiesy is in three levels. They are:
l. Development/Master plan Level (1:10,000 scale)

Il. Zonal Plan (1:2000 scale)

Il Utility Mapping (1:1000 scale)

Indicators for NUO Database: This data base hasnSoules namely:

l. Background :

Il. Socio-Economic Development

Il Infrastructure

V. Transportation

V. Environmental Management

VI. Local Authorities

VIl.  Housing

VIIIl.  Ministry of Urban Development
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6 NEED FOR DEVELOPMENT OF INTERFACE BETWEEN ENVIS AN D NUIS TO ADDRESS
CLIMATE CHANGE IN URBAN AREAS

6.1 ENVIS in light of Climate change and city Planning:

ENVIS was implemented by the Ministry of Environme® Forest for environmental information
collection, collation, storage, retrieval and deg®tion to policy planners, decision makers, dtsésmand
environmentalists, researchers, academicians dred stakeholders. 76 ENVIS centres are dealing thigh
state-wise status of Environment, air pollution tevgpollution, noise pollution, biodiversity, solidaste
management, ecology and ecosystems, environmehiahtton, NGOs, media, coastal ecosystem and clean
technology. ENVIS has both Management Informatgstem (MIS) and Geographic Information System
(GIS).The interactive database of ENVIS on Clim#teustrial, Residential, Vehicular Pollution, Bsder,
Electricity Consumption, Energy Consumption, Nom&eable Energy, Renewable Energy , Actual Forest
Cover by Density Class, Distribution of Forest QpvEorest Produce, Joint Forest Management Comitt
Mining in Forests, Recorded Forests, Categoryndfstry, Mining & Quarrying, Housing, Transport,
Clean Technology, Effluent Treatment plant , TypeéMaste aspects is efficiently capable to hanbée t
environment related issues of urban areas. ENVtapsble to handle efficiently database on enviemtai
status at city level and build a baseline datasofor city’s environment study. But ENVIS not alte
provide information related to urban sectors eagduse. Moreover, transportation network, trip getnan,
Housing , infrastructure etc., Spatial data of IEBES in 1:250,000 scale not fit for city planningcan only
provide point source data on environmental asp&agsire :3) .

Input
—> Environment | €<—_, "
Database ENVIS
Climate
change City l

planning
l Urban Area Data Gap

Figure: 3 ENVIS to address Climate change andRiéyning

Data Gap
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Database NUIS
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Figure 4: NUIS to light of Climate change and égnning

6.2 NUIS in light of Climate change and city Planning:

Ministry of Urban Development has launched NUIS pasing of GIS databases for towns / cities in the
country in 1:10,000 and 1:2000 scales. This infaimmasystem also contains utility mapping in 1:1000
scale. The modules of NUIS covers the entire dabequired for the preparation of Master/Develapale

Plan. It covers every aspects Master/ City PlanoAglate the total number of towns in NUIS Schesne i
152. NUIS Includes development of GIS based mulfilerarchical database, with application tools to
support Master/Zonal plan preparation; Urban Ld&m=dies(ULB) administration and utilities management
It Includes designing and establishing a compreakiendata bank and integration of these parameters t
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support planning and derive indicators for Natioddban Observatory (NUO) for monitoring the heaith
urban settlements. NUIS has developed a systemtégriate conventional data sources with modern data
sources to develop GIS database. The informaticstesy has the capacity to develop automated
integration/application techniques in GIS to previchputs for Master/Zonal Planning and utilities
management — to be utilized by the urban planrémsfastrators/decision makers. It is a decentrdlidata
generation, storage and manipulation system &uwstevels of planning. In the present practitenaster
plan/ city plan/development plan preparation theirenmental aspects specifically deviation in mat
distribution of temperature and rainfall, occumerof super store, flood, accumulation of GHG eitad
bases are meagerly considered. But for sust@&nebt planning environmental data base is equally
important akin to urban information. During the csiof master/developmental plan preparation bethet
aspects should be united.

7 ENVIROURBAN INTERFACE

In order to address the climate change in urbaa epebination of ENVIS and NUIS provide input data
base that can handle the data requirement mogeetfiy. An interface namely ENVIROURBAN between
these two information systems i.e. ENVIS and NUEveloped by two different Ministries; Ministry of
Environment and Forests and Ministry of Urban Depeient respectively can complement the data gap of
each other. The ENVIROURBAN interface can act ag data contributor to address the climate change
and city planning in isolation as well as in condtion The Comparative analysis of these two sysieans
represent the compatibility of these two informatgystems towards developing the interface for &én
change and City Planning (Table -1 Compatibilitynadysis of Systems) Figure : 5 establish the need f
development of Interface.

ENVIS NUIS

Provide information related to environment acithgscountry Provide information related urban areas of India
The level of information is State Level and Disttievel The level of information is at City level

It had 76 centres across the country Information is available for

137 towns in 10,000 & 1:2000 scale
24 towns in 1:1000 scale

153 towns under NUO

ENVIS has 10 types centres dealing with varioupees of| Uniform data set

Environment

ENVIS Centre provides information in form of repdormat Provides information Spatial Data and Attributetada
ISBIED provides information in MIS and GIS All the data are GIS based
The Spatial Data are available in 1:2,50,000 scale The Spatial Data are available in 1:10,000, 1:20@81:1000 scale

Table 1: Compatibility Analysis of ENVIS & NUIS
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Figure 5 : Need for Development of ENVIROURBAN Inteda
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7.1 Data Status - Post ENVIROURBAN Interface

The Interface developed between ENVIS and NUISigdly complementary and integration by nature. It
integrates information in the form of map, attrdbwatata and annotation. Figure 6 show the postfaue
status of availability of information in respecttbk indentified indicators, data base for Climetiange and
City Planning (Figure :6).

| ENVIRGURBAN INTERFACE I

e
Canbeincorporated as feparate system
-=r =t C{emplemanteach sub-system to be developad
othar’s 33 zap fof ramaning data
‘ ‘ z3p
| Envls | | NUTS |
"| sceme datagap remain

u Input for Climate Change rezconsive City planeing

There are some data and information gap whichilsists after establishment of interface. Tha daip
related to Environment field may be added, appeitd ®NVIS as a sub-system. Similarly information
related to urban sphere can be added with NUISubssygstem of NUIS. The information, which is very
unique by nature for example Health related infdiomais not directly related with NUIS and ENVI$ cian
be added with other information system (Presentfie)ior can be developed as a stand-alone system.

8 CONCLUSION:

India’s first National Action Plan on Climate Cha&an(NAPCC) has been fixed outlining existing andifat
policies and programs addressing climate mitigaéiod adaptation. The plan identifies eight corditmel
missions” viz. National Solar Mission, National Igisn for Enhanced Energy Efficiency, National Migsi

on Sustainable Habitat, National Water Mission,idi&tl Mission for Sustaining the Himalayan Ecosyste
National Mission for a “Green India”, National Misa for Sustainable Agriculture, National Mission o
Strategic Knowledge for Climate Change. Under Indietwork for Climate Change Assessment (INCCA)
Steps have also been taken to increase capadiig atstitutional level for conducting researctoi@imate
Change science and making necessary assessmeatdlidibtry has already set up a network, namely the
Indian Network for Climate Change Assessment (INCE€Amprising of 127 research institutions tasked
with undertaking research on the science of Clinitange and its impacts on different sectors ohegty
across various regions of India. INCCCA has helgredMinistry put together its Green House Gas (GHG)
Emissions Inventories and in carrying out othermsiific assessments at more frequent intervals. The
interface of existing information system will acd a tool for Planning reference, hotspot detectiod
tracing for implementation.
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