
Transforming Urban Development 
and Governance with GIS

As populations increase and urban areas expand, urban 
planning faces novel challenges. These new challenges 
require innovative use of technology. Through the effective 
use of smart technologies like GIS, AI, GeoAI, and Digital 
Twins, it is possible not only to overcome these challenges 
but also to achieve optimal living conditions for present 
and future generations.

GIS for Urban Planning and 
Development
GIS tools are beneficial for different departments within 
municipal corporations, such as urban planning, transportation, 
environmental, disaster management, and urban renewal. 
ArcGIS offers a comprehensive suite of tools and capabilities 
tailored specifically to address the unique challenges and 
complexities of urban and regional planning. By integrating 
data from various sources and visualizing it on interactive 
maps, ArcGIS enables municipal corporations to gain a 
deeper understanding of spatial relationships, patterns, and 
trends. This enhanced understanding helps urban planners, 
government agencies, and stakeholders make informed 
decisions, optimize resources, and create sustainable and 
resilient communities

Development Planning 
Unplanned urban growth often leads to informal settlements, 
encroachments on public land, and development in 
environmentally sensitive areas such as wetlands and 
floodplains. Such growth puts pressure on basic services 
like water supply, sanitation, and transportation, while also 
increasing vulnerability to disasters.

Combined with satellite imagery and drone surveys, GIS 
also allows authorities to detect unauthorized constructions 
by comparing approved building plans with actual ground 
conditions.  Change detection analysis can identify new 
structures, additional floors, or land-use violations. This 
enables faster regulatory enforcement, reduces corruption, 
and ensures compliance with urban planning norms.

Change detection analysis reaches new heights with GeoAI. 
Change detection models compare multi-temporal images 
to identify newly constructed buildings or urban sprawl. This 
helps urban planners quantify the rate of expansion, assess 
loss of vegetation, monitor encroachment into environmentally 
sensitive zones, and evaluate infrastructure development. 
GeoAI supports smart city planning by enabling predictive 
modeling of future growth patterns, optimizing transportation 
networks, and identifying high-risk zones for flooding or 
heat island effects. GeoAI provides an efficient, scalable, and 
data-driven approach for sustainable urban management 
and policy decision-making.

Compliance Management 
Inefficient land administration systems delay development 
projects and discourage investment. Transparent land records, 
digital cadastral systems, and strong regulatory frameworks 
are essential for effective urban governance and sustainable 
land management.

GIS integrates cadastral maps, taxation zones, and 
underground/overground utility networks into a single 
spatial platform. By overlaying proposed building layouts 
with property boundaries and zoning regulations, authorities 
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GIS allows for spatial analysis of encroachment data, identifying 

patterns, hotspots, and areas with a high concentration of 

encroachments. Mapping tools provide visual representations of 

encroachments, helping authorities prioritize removal efforts. Mobile 

applications like ArcGIS Field Maps facilitate field data collection, 

allowing enforcement officers to capture real-time information 

about encroachments, document evidence through photos and 

videos, and update the central database. This streamlines the 

process of data collection, monitoring, and tracking progress in 

encroachment removal efforts.

ArcIndia News | Vol. 22 | esri.in



can quickly verify whether a development complies with 
approved land use, rules, road alignment, and utility corridors. 
GIS also helps ensure that buildings do not encroach on 
public land or utility lines, improving accuracy and speeding 
up building permission approvals.

GIS can spatially identify designated growth nodes, industrial 
corridors, and special economic zones within a regional 
development plan. By integrating regulatory layers such as 
zoning, environmental constraints, and infrastructure capacity, 
GIS ensures that project approvals align with planned growth 
areas. This reduces haphazard expansion and promotes 
balanced regional development.

Revenue Collection
Many urban local bodies struggle with limited financial 
resources due to low efficiency in property tax collection, 
inadequate user charges, and dependence on higher levels 
of government for funding. Poor revenue generation restricts 
investment in infrastructure, maintenance, and public services. 
Inefficient tax assessment systems and outdated property 
records further reduce municipal income, affecting long-
term urban development and service delivery.

GIS supports revenue forecasting by analyzing property 
growth, land value patterns, and tax base expansion, helping 
municipalities plan sustainable finances.

ArcGIS provides a range of tools and capabilities that 
enable assessors to streamline their processes, improve 
accuracy, and make informed decisions, transforming how 
property assessments are conducted and property taxes are 
collected. It allows assessors to manage parcel data efficiently, 
including property boundaries, ownership information, and 
property characteristics. Parcel management tools facilitate 
the maintenance of accurate and up-to-date property records, 
ensuring fair and equitable assessments.

Integrated Designs
Inadequate planning and coordination result in fragmented 
infrastructure development, including roads, drainage, water 
supply, and public transport systems. Often, infrastructure 
is developed reactively rather than proactively, leading to 
congestion, flooding, and service gaps. The lack of integration 
between land use planning and infrastructure investment 
reduces efficiency and increases long-term maintenance costs.
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GIS allows authorities to map zoning categories and Floor Area 

Ratio (FAR) norms across the city. By linking this data with property 

tax databases, officials can verify whether constructed building 

areas comply with approved FAR limits. GIS-based analysis helps 

detect under-assessed properties, unauthorized floor additions, or 

land-use changes, thereby improving tax compliance and revenue 

collection.

GIS supports property valuation processes by integrating spatial 

data with property characteristics and market trends. Assessors 

can perform comparative analysis, factor in location attributes, and 

assess the value of properties accurately. Tools like ArcGIS also aid 

in managing tax collection activities and generating reports on tax 

revenues and delinquencies. By visualizing tax collection data on 

maps and dashboards, assessors can prioritize collection efforts 

and identify areas requiring attention.

GIS supports integrated urban designs by mapping population 

density, growth trends, and distribution patterns. By analyzing the 

spatial relationship between residential areas and public amenities 

such as schools, hospitals, parks, and transport hubs, planners can 

The Municipal Corporation of Delhi (MCD) strengthened governance 

through the implementation of a GIS-based citizen portal powered 

by Esri India using ArcGIS. Earlier, MCD faced major challenges due 

to fragmented data systems, reliance on Excel sheets and paper-

based workflows, and limited inter-departmental coordination. Data 

was confined within zones and wards, leading to uneven resource 

allocation, inconsistent budgeting, and weak strategic planning. 

The absence of structured visualization tools further restricted 

informed decision-making.

The new single-window GIS portal introduced a robust data model 

with seamless migration of legacy records, and accurate data 

publishing. Web applications and interactive dashboards now 

provide real-time insights for better monitoring of assets and 

services. A mobile app supports property tax surveys with geo-

tagged data, while a Capital Project Plan application enhances 

infrastructure planning and resource optimization. Automated 

scripts and API integrations enable real-time updates, improving 

operational efficiency.

The platform supports services such as property tax management, 

trade licensing, birth and death registration, Swachhta Karamchari 

attendance, mosquito control monitoring, and public outreach. 

Overall, the GIS-enabled system has enhanced transparency, 

efficiency, and data-driven governance in Delhi.
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A Centralized Spatial Platform-
Unlocking Several Benefits
GIS acts as a centralized spatial platform where approved 
layouts, development control regulations, environmental 
restrictions, and infrastructure plans can be integrated. 
This ensures coordination between planning departments, 
revenue departments, and service agencies. By maintaining 
a single source of spatial truth, GIS reduces conflicts, avoids 
duplication, and supports synchronized urban planning and 
implementation.

An Enterprise-Wide GIS application can aid Urban Local 
Bodies (ULBs) to manage the growing complexity of urban 
governance in an integrated, data-driven manner. As cities 
expand, multiple departments such as planning, engineering, 
revenue, water supply, sanitation, and transport generate 
large volumes of spatial data. An enterprise GIS platform 
brings all this information together into a single, centralized 
system, enabling coordinated planning, monitoring, and 
decision-making across departments.

A key advantage of an enterprise GIS is that it serves as a 
single gateway for all GIS information, applications, and 
maps. Instead of maintaining separate systems in different 
departments, the platform integrates cadastral data, 
infrastructure networks, land use maps, taxation records, 
and project information into one unified portal. This ensures 
data consistency, eliminates duplication, and improves 
accessibility for officials and policymakers.

Such systems also enable anytime, anywhere access through 
web-based and mobile GIS platforms. Field staff can update 
asset conditions, capture geo-tagged photographs, and 
monitor works in real time using mobile devices. Decision-
makers can access dashboards and spatial reports remotely, 
improving responsiveness and administrative efficiency.
Enterprise GIS supports standardized GIS layers for all ULBs 
across a state, ensuring uniform data formats, projection 
systems, and attribute standards. This standardization allows 
seamless integration of data at the regional and state levels, 

facilitating better comparison, benchmarking, and coordinated 
development planning.

It also acts as a collaborative decision-support system, 
enabling multiple departments to analyze shared spatial 
data simultaneously. For example, planning, engineering, and 
revenue departments can collectively evaluate the impact of 
a new development proposal by overlaying zoning maps, 
infrastructure capacity, and tax records. This integrated 
approach reduces conflicts and improves policy coherence.
An enterprise GIS significantly strengthens municipal finances 
by supporting revenue and expenditure monitoring. By linking 
property tax databases with spatial parcel maps, municipalities 
can identify unassessed properties, monitor tax collection 
efficiency, and forecast revenue growth. Similarly, expenditure 
on infrastructure projects can be spatially tracked, ensuring 
accountability and financial discipline.

Enterprise GIS also enhances work and project management 
by enabling geo-tagging of projects, tracking progress in 
real time, and monitoring timelines and budgets. This helps 
prevent delays, cost overruns, and duplication of work, while 
improving coordination among contractors and departments.
Finally, enterprise GIS promotes transparency and 
accountability by providing public-facing dashboards and 
open data portals. Citizens can view approved layouts, 
infrastructure projects, and service coverage maps, thereby 
building trust and strengthening participatory governance.

identify service gaps. This information guides corridor development, 

transit-oriented planning, and integrated township design to ensure 

adequate infrastructure and social amenities.

The Municipal Corporation of Greater Mumbai, also known 

as Brihanmumbai Municipal Corporation (BMC), launched the 

OneMCGM GIS initiative to strengthen urban governance and 

improve citizen services across Mumbai. 

OneMCGM is an integrated online geospatial platform that provides 

reliable, timely, and accurate location-based information and services 

to the public. It is helping BMC to be in a better position to service 

citizens, better monitor and control its operations, and introduce 

Customer Relationship Management (CRM) concepts, resulting in 

a tangible and visible increase in the quality of services for every 

citizen. The GIS portal, powered by Esri’s ArcGIS, displays the latest 

information about various departments of the civic body, which 

could be mainly utilized by the officials and workers to speed up 

decision-making and coordination.

The initiative has improved transparency, reduced processing 
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Harnessing the various capabilities of Esri’s ArcGIS, 
urban planners can create a central gateway for all GIS 
data, applications, maps, and users. Along with enabling 
department-wise geo-enabled workflows (Property Tax, SWM, 
Water, Roads, Disaster, TP), ArcGIS can provide web and 
mobile apps for inspections, complaints, project monitoring, 
and field data. It helps departments to achieve seamless 
coordination, reduced duplication, and faster governance 
decisions.

ArcGIS-enabled portals enable citizen reporting of issues, 
open data publishing, participatory surveys, and feedback, 
leading to active citizen involvement, transparency, and 
better policy acceptance. ArcGIS AI/ML and GeoAI tools 
can bring in intelligence and automation to urban planning 
and management. They can aid in automated encroachment 
detection,  illegal waste dumping detection from imagery, 
building footprint extraction for property tax expansion, 
risk prediction—flood, heatwave, landslide using AI models. 
Such systems lead to early warnings, reduced manpower 
dependence, and predictive governance.

Living Digital Twins: Transforming 
Urban Development
Many city administrations are turning to real-time digital data 
to enhance service delivery, improve planning accuracy, 
and optimize decision-making. By integrating live data from 
sensors and monitoring systems, cities can create “what-if” 
scenarios to test infrastructure upgrades, environmental 
strategies, transport systems, and master plans before 
implementing them on the ground. This is where GIS-enabled 
Living Digital Twins are emerging as transformative tools 
for urban governance.

By bringing cities to life in the digital realm, Living Digital 
Twins empower urban local bodies to move from reactive 
management to proactive governance. They strengthen 
policy formulation, improve service efficiency, and enhance 
transparency by providing data-driven insights into 
urban performance. Ultimately, by integrating live data 
with geospatial intelligence, Living Digital Twins support 
smarter planning, responsive administration, and resilient 
urban development—maximizing long-term value for the 
communities they serve.

The Gurugram Metropolitan Development Authority (GMDA) 

implemented OneMap Gurugram, an enterprise-wide GIS platform 

developed on ArcGIS with support from Esri India, to enable 

integrated and evidence-based urban governance. GMDA faced 

major challenges due to fragmented datasets, incompatible data 

formats, inefficient inter-departmental coordination, and the absence 

of a unified decision-support system among multiple stakeholders, 

including municipal bodies and state agencies. These issues delayed 

development initiatives and limited informed planning.

To address this, GMDA established a centralized, GIS-integrated 

Decision Support System that serves as a collaborative platform for 

spatial and non-spatial data. OneMap Gurugram integrates land 

records, transport networks, telecom towers, water distribution, 

sewage and drainage systems, power infrastructure, public amenities, 

and environmental data into a federated architecture. The platform 

clusters GIS layers into department-specific applications, supports 

interactive dashboards for the Integrated Command and Control 

time, enhanced coordination, and enabled faster decision-making, 

ultimately delivering cost savings and better quality services to 

Mumbai’s citizens.

Centre, and enhances transparency and citizen engagement through 

its webGIS portal.

By providing updated datasets, real-time project visibility, and 

links to departmental applications, OneMap Gurugram improves 

coordination, accelerates decision-making, strengthens land 

acquisition and infrastructure planning, and promotes intelligent, 

map-based governance for sustainable urban development.

A Living Digital Twin is a dynamic, virtual replica of a city’s physical 

systems. Powered by GIS, it integrates real-time data streams from 

diverse sources such as traffic management systems, SCADA-

controlled utilities, environmental and weather sensors, surveillance 

feeds, and GPS-enabled public transport networks. These inputs 

combine to form a comprehensive, continuously updated digital 

model of the city. Unlike static maps or traditional planning 

documents, a Living Digital Twin evolves in real time, reflecting 

current conditions while enabling predictive analytics and scenario 

testing.
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Conclusion
GIS plays a transformative role in strengthening urban 
governance by enabling data-driven decision-making, 
transparency, accountability, and efficient service delivery. 
In rapidly growing cities, managing complex urban systems 
requires accurate, real-time, and location-based information. 
GIS provides a unified platform where spatial and non-spatial 
data, related to land, infrastructure, utilities, population, 
environment, and public services, can be integrated, analyzed, 
and visualized for informed governance.

GIS transforms raw geographic data into actionable 
intelligence. By visualizing risk, modelling future conditions, 
and guiding infrastructure and policy decisions, GIS 
strengthens a community’s ability to anticipate shocks, 
adapt to change, and recover effectively. Without location 
intelligence, resilience planning remains incomplete. With 
spatially intelligent planning, cities can move from reactive 
disaster response to proactive, data-driven resilience planning.

GIS supports resilient planning by integrating spatial data, 
infrastructure systems, and predictive modelling to help 
cities anticipate, withstand, and recover from disruptions.  
When integrated with new technologies, GIS becomes a 
powerful tool for enhancing infrastructure reliability, improving 
resource allocation, supporting real-time decision-making, 
and building adaptive, sustainable, and resilient cities.
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