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Cities are the ‘nerve center’ of a growing economy.

By India’s Urban Population will constitute 50% of total population.

The statistics shows that there will be pressure on urban land and already
stressed infrastructure.



Challenges to proper Urban growth

Land use plans are proposed Migrations puts Land use plans do not Investments and needs
for a horizon year pressure on land fulfill market needs drive people to land in city

Rigid Land uses oufskirts
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Infrastructure is absent, Excess or Development at such rate doesn’t Land is developed not
Inadequate in old & newly care much about natural land following DCRs within and
developed land cover outside cities




To cater to growing population and development, ‘urban land use planning
& management’ acts as a base for growth and development.

To do land use planning ‘Data’ is important.

But Land use are updated only when a statutory plan is being prepared for
a horizon year which makes it ‘static’.



Problem tree diagram

Environmental

Decline of

Air pollution degradation Open spaces
Traffic _ Housing _Shor’rfoll of Urban sprawl
congestion shortage infrastructure
Haphazard Lack of Rational in Mater Plan not flexible to
city growth Resource Utilization adapt new programs.
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Lack of Unprecedented Migration Changing Rigid Improper Land
data Urbanization Market planning Management
scenarios processes




Unattended growth

Increase in Urban area till 2012

Bangalore Master Plan- 2015



Superficial land use plans

Present scenario: Ideal scenario:
Traditional Land use plans show the It should show the plot level land use and
Gross land use get updated with change .

Supports in planning to upgrade the infrastructure and road



Abrupt land use change

Actual Land
cover in 2016:
Pallikaranai
Marshland

Land cover in
2017: Urban )
Built-up Urban Flooding every year
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A shift required from ‘static land use’ fo ‘dynamic land use’ fo
enable cities growth.

For this, the data should be collected from daily fransactions in the urban
ecosystem and updated at a frequent interval.
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To create a dynamic, interactive and

evidence based land use model.

So the IDEA is, @

To monitor and quantify the
adequacy of infrastructure services
(physical & social) and map the
dependence of land use parameters

on infrastructure parameters.
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Phases 2. To monitor and quantify the adequacy
of Infrastructure services. To map the
interdependence of Land use Parameters on

Phasesl. To develop
Dynamic, interactive and
evidence based Land use

Dataset Infrastructure Parameters
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1 Problem Identification: 1
I ° Literature review on shortfalls of Static Planning Approach. !
: 3 Shortfalls of Infrastructure, Dependence of Land use on Infrastructure. :
J ° Study of Global Best Practices on Dynamic Land Use Models such as City Scope, Digital 1
1 Twin city, & Urban Footprint. 1
I ° Study of best practices on Infrastructure Management and Resource Utilization. !
: ° GIS Based Master Plan under AMRUT, National Spatial Data Infrastructure & National :
1 Urban Information System. 1
1 1
\ . . ]
\ City Selection Process Vs
~ ~
ePrimary Data Sources Devellafpiiae el Webpage @i
A A . TEAM BUILD Project for
(Focussed Group Discussions, Key Informant Interview) B i 4 i It
eSecondary Data Sources (reports, DCR’s ,Satellite randing and promoting cuiture
A " of open discussion among
Images, and GIS based Granular Dataset which is
s experts and stakeholders.
periodically Updated)
, e e s S S s s s s e Sy -~ N
] e Expert consultation with academia, Industry , government officials and organization such \I
I as Hafen City University (HCU), Hamburg & GIZ, India. It will further refine the scope, 1
: requirements, and Feasibility aspect. 1
J ° Mapping of available and missing data-set. Possibility of using Proxy Data-set. :
1 . Mapping the dependence/ co-relation of various Parameters. (Independent Parameters |
I on dependent Parameters) 1
: ° Formulation of strategies for optimum utilization of resources to cater shortfalls of Infra. 1
1
! 1
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. Toolkit Preperation |/
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I' o Preparation of Blueprint for tool/ System Architecture of the tool. 1
1 ° Adoption of varied software for data filtration. !
] ° Creating GIS map (periodically Updated ). :
I o Toolkit modelling. 1
1
] :
l\ Preperation for piloting )
N e o e o o o e — — — — — — — — — — — —— — —— — —————— ————— —————— — — - 4
’ . Phase 1- Platform will be developed to update the data periodically. P \|
: Project will be implemented in the selected city and effectiveness will be checked. 1
-1 . Phase 2 - Platform will be developed, and pilot project will take at the Local area level (i.e., TP scheme I
1 or Ward Level). Further, updating the platform to incorporate the shortfalls and measure the 1
\ effectiveness of the process. ,'
s - - - - - - - - " " " -"—-"—-—""=-"-"-""”-""="”-""=”-""=""=""=""=""="~"="=~""~""=~"=~"~"="=~"=~"=~"=~"=~"=-~=—-" = \ N
. Mapping of pilot successes, limitations, constraints, degree of accuracy, and its comparison |
with global best studies. Formulating strategies for replication of the project. :
1
. Review of the impact, and efficiency against the stated project objectives and key results. 1
Prepare strategies for further scaling up the project. I
7
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Tool Architecture

INPUT

. Layer stacking for base

map
Boundaries layers
Transport layers
Utilities layer
Cadastral map
Building footprint
LULC

2. Population data (existing
& projected)

3. Existing Infrastructure

4. Service Level Benchmarks

PROCESSING

Database intfegration in
Server

TOOL




Tool Idea

Primary Input
(Base Layer Creation)
Existing Land use Layers In GIS Format

|
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Dynamic Updation of Static Landuse Layers in a
Evidence Based Approach

v

v

Using Satellite Images

v

Using ULB's Own
Capacity

v

Minimal editing 1. Drone Based
process might be Survey to get the
required fto present situation.

update the GIS 22 Manwu al
layers for the Digitization over
recent scenario & high resolution
Quality Check satfellite images.

L 2 v

Put the base layers in an Interactive
Platform
or Dashboard

. Layers like Water Bodies,

Recreational / Open Space,
Agriculture, Waster Land
etc. can be easily
monitored using satellite
images. (Frequency can be
monthly).

. Development of new Built-

up can be efficiently
mapped using these
approach.

Data Source: Sentinel 2
Spatial Resolution : 10m.

v

1. Sanctioned map
data update from
Building Approval
Authority.

2. Data update from
Trade Licence
issuing authority.

3. Data update from
Property tax
database.

¥

Build 1.0

Crowd-
Sourcing
Informiation

A 4

v

Dynamic, Interactive & Evidence Based Land
Use Model

\

. People can also

update the
changing landuse
information using
the portal with
photo evidence.

. Crowd-sourced

data needs to be
checked using
satellite images and
trade licence
dafabase.

I

Integration of Updated Layers in the Existing Static

Layers in the Interactive Platform

Infrastructure Impact Assessment

v

Divide The City in Smaller Administrative Units (Wards)

v

v

Different Infrastructure

Collection of Information About

Collection of InNformation About

Population Layer

T —

Present Day
Infrastructure

Impact Assessment

Establishing
correlation
between

Forecasted
Infrastructure
Impact Assessment

parameters

https:

Build 2.0

experience.arcgis.com

experience/
9c280d6ed4a3496b960ff875b649540d/
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Data from Data from Crowdsourcing
daily building Trade licence information
approvals issued :

Updated Land Usé Plan & Built Use
Information




OUTPUT a

Quantify existing
infrastructure
from utility

Analyze with
Service level
benchmarks

mapping

Estimate the
required
infrastructure

........................................................................................................................................

Status Of InfrasﬁucTure Services
(Absent, Excess Or Insufficient)
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Independent Variable
> \/.P—o;m (Infrastructure)
Density

FSIIFAR

_ . Typolo
N //"‘-\_Builtform

Dependent Variable

Independent parameters
FS1, Population density,
building typology

Dependent parameters
Infrastructure, open spaces,
road, carbon footprint

Radar Chart
(Correlation Between Parameters)




Project Qutcomes

1. Standardized granular updated data for further analysis.
2. Evidence based approach for intervention in DCR.

3. Informed decision for infrastructure proposals & avoid overlaps.
4. Real time simulation prediction & Al suggestion system.
5. Initiate the data driven urban planning approach.

6. Support to the statutory planning process.



Project Impacts

@
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Promotes evidence Advocates Market friendly Augments stakeholder consultation
based planning. planning in core area of city. (expert & non-expert).

Enables city growth through Promotes digital equity.
Responsive planning.



[ AMPLIFI Database By MoHUA ]
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Planning Preparedness & Regulation-Data Point

Comparative

Map based on
satellite
images

City
Selection
Criteria

Is the current
development
plan of the city

Comparative
Map prepared
based on
satellite
images

Comparative
map of

existing land is built on a

geographic
information
system (GIS)?

A Y
use maps

v “

Mapping Efficiency Weightage

|-
)

A

<

No of
properties
mapped on

GIS

Shortlisted Cities }
|

Non Smart City

Cities with no
property
mapped in GIS

Cities with
unavailability .
of High COVID

risk Cities

Development
Planin GIS
Platform

Rejected

A

—

online Building
Approval &

v
Cities with

Trade
Licencing

System

Low COVID
Risk Cities

Approved




Project .
: Exploratory Phase
timeline B ET—

Problem
Identification
Finalizing Objective
City Selection

Investigation Phase

Data Analysis

Area Delineation
Framework Evolution
Engagement with ULB &
SPV's for development of
framework

Implementation Phase

e Implementation of foolin
the delineated area

e  Mid-process review
(Stakeholders
engagement and modify
project where required)

Data Collection Phase

e  Primary source(Questionnaire,
Interviews)

e Secondary Source(Journal,
Newspapers, Municipal Dataq,
City level data, GIS based
Datasets)

Design Phase

Tool development

Testing of tool with dummy data

and highlighting of shortfalls
Review from domain experts

and make improvement in tool

Comprehensive Review
Phase




Project Estimate

[ ] L] ope (] (] L] ] (] Reduced
Project Iltems / Activities | Expected cost | Cost Minimizing Technique Budget
College/University based Hackathon will help
Infegrated 1. Software Development 600000 in development of the tool and thereby 300000
Dashboard and reducing the cost upto 50%
Webtool
2. Website / Tool Design 100000 100000
) Selecting the ULB which already has
Spatial Layers for Landuse ) ) )
Data Cost ) 150000 maximum number of spatial layers (i.e., 75000
mapping
updated dataset)
Attempt will be undertaken to explore
Domain Specific Expert sources on our own such as expert
HR components , 50000 o ) 0
Consultation consultation including the knowledge
exchange to further minimize the cost
Over head 100000 100000
Total 1000000 575000
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