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The word “Window” is not only a material term but also a socio-

philosophical jargon.While the material aspect is known even to a child above
five years the other side of the world is not realized by all. It is not only a
medium of observing the materialistic situation outside one’s home.
Psychologically its implies the observation, explationation and felling the world
including its objects and persons using our resources in the from of
introspective eyes.

With Window slammed we can 't properly view the outside object at all. At
best we can see their partial image. If ofcourse both side of window glasses are
cleansed properly we can see the outer object properly. In the former case we
get almost every time of partial view of everying that its most cases culminate in
wrong interpretation of objects and persons (Their Nature). In the later case
this matter vanishes. When we used our introspective eyes we can realize the
essence of deeds of other persons in the proper perspective. Then we can be
symphetic, adaptive of deeds of others and takeup the gauntlet with them to
further the case of humanity and their by contribute to all round wellfair of our
society as whole.

My blessing is always with them.
“Jai Hind, Jai PCTE”

1 5‘/4"' ﬂ(rd‘-‘."i?{" ‘ﬂ'?d[f;r_

(Shri Amal Krishna Chakrabortti),
Prantik Care The Earth

Retd W.B.C.'S.(Exe)PresideBtrcum Cr}airman

Prantik Care the Earth Non Governmental Organization
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Congratulations to everyone on behalf of the Prantik Care the Earth family!

With the heartfelt support of each and every members of our extended family, we are proud to
publish this edition of “Janala” Magazine in honor of the birth anniversary of It. Smt. Archana
Chakraborty, keeping her memory and spirit alive.

Thanks to your trust and cooperation—not only last year but continuing into 2025—we have
been able to grow this publication into something truly meaningful.Just as the Ganga flows from
its source, touching many lands along its course, so too has “Janala” journeyed beyond our
familiar boundaries. This year the magazine contains 2 parts, Part-1: Technical Papers and Part-
Il: Poem, Story etc. Today, it welcomes voices from far and wide—contributors who have
shared their artistic and heartfelt expressions through their writings.

To all of them, | extend my sincere gratitude, respectful greetings, and warmest love.

Please forgive any errors or omissions that may be present in the magazine. Despite our best efforts, if a few
imperfections remain, and we humbly seek apology.

“Jai Hind, Jai Bangla, Jai PCTE”

SecbhamGa Aol

(Shri Subhankar Adak), M.SC. (Geog); PGD
(Geoinformatics), B.ed
Editor-in-Chief, Janala-The Window
Prantik Care the Earth, Prantik, Santiniketan
Birbhum, West Bengal
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On behalf of the Prantik Care the Earth family, we extend our warmest welcome to

everyone. Initative like every year, this year too, we are publishing this magazine “Janala” with
the cooperation of everyone, in memory of It. Smt. Archana Chakraborty on her birth
anniversary. This year also, all our members have made this “window” a success with their
various writings such as stories, poems, and paintings. Like every year, this year too, our
magazine will be published on August 2nd. Various members are expressing their new thoughts
in this “window”. This has crystallized a new aspect of their knowledge. Many thanks to all the
members who have made this window a success with their various writings.

If there are any errors in the magazine, it will be honored.
“Jai Hind, Jai Bangla, Jai PCTE”

K ison Sov

(Shri Kiran Sow), M.Sc. (Geoinformatics);
Sub-Editor-in-Chief, Janala-The Window
Prantik Care the Earth, Prantik, Santiniketan
Birbhum, West Bengal
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Council of Members, Prantik Care The Earth Non Governmental Organization
Name of the Educational Qualification Position Hold
Incumbent
Shrt Amal
Krishna
Chakyraborttl
Guri
bandana
Guha Baner]ee

Years of Professional
Experience

41" Years of Office
Administration, Law and
Order, Management, etc

36+ Years of Experience

as an Cultural Activist
and Social Worker

M.A.(Econ); Retd Jt.
Secretary (Pay & Accounts);
GoWwB

M.A.(Economics); Sangeet
Bisharad(kathak), Sangeet
Bisharad (Rabindra Nritya),
Certificate Course in Ballet/
etc
PhD in Geography, Post. Doc
in Geography, M.A.(Geog);
M.A.(Education)
M.A.(Hindi); PGD in
Accounting

President cum
Chairman

Vice President

Dy. TMPMS
Kumar Pal

Secretary 13+ Years of Academic

Experience as an
Academician
7+ Years of Professional
Exeptience in
Accounting, Audits, etc
6+ Years of Experience
as an Academician, GIS
Expert and Social
Worker

MLES MumtaR
Lego

Treasurer

Shrt Tanay
Pandit

M.A.(Geography); PGD

Assistant
(Remote Sensing and GIS)

Secretary(Trib
al and
Minority
Affairs)
Asst. Secretary
(Women and
Child Care)

Srivmatl
Angmlion
Gangopadhay

M.A.(Mathematics); Diploma 17+ Years of
in Computer Applications professional Experience
in Management and

Accounting
Srimatl

Sangeet Probar
Balshakl

Asst. Secretary

Halder

Shrl Mownotosh

(bharatanatyam), Sangeet
Bivakar (Rabindra Nritya)

(Art and
Culture)

12 Years experience of
Professional Performance

Saha

B.Sc (Geog); DGIST

Asst. Secretary
(Social
Welfare)

as Dancer & Painting
7 Years of Professional
experience as GIS

Shrl Prosonino

Banerjee

Dr. Sukanta

M.A (Geography),B.ED

Asst. Secretary
(Env
Conservation
and
Preservation)

Engineer

11 years of Professional
Experience as
Academician

bas

M.A (Geog);PhD (Geog)

Asst. Secretary
(Education)

8 Years Professional
Experience as Asst.
Professor

General Body of Prantik

Care The Earth

Evr. Ansuman
Chahmbortg

M.A (Geog); M.Sc
(Geoinformatics)

General Body
Member

13+ Years of
Professional experience
as Management ,

Academician,
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Name of the
Incumbent

Educational Qualification

Position Hold

Years of Professional
Experience

Administration ,GIS
Engineer ,etc

Sht B’staj it
Shosh

Diploma in Civil Engineering

General Body
Member

7 Years of Professional
experience as CAD
Engineer

Shrt
Stddheswar
Pandit

B.Sc (Geog); DGIST

General Body
Member

7 Years of Professional
experience as GIS
Engineer

Shrl Koushike
Mondal (Sr)

B.A ,DGIST

General Body
Member

4 Years of Professional
experience as GIS
Engineer

Ev. Sudlp’ca
Mulkher)ee

Diploma in Civil Eng. ITl in
Survey Eng, B.Sc in
Geography (Pursuing)

General Body
Member

2 Years of Professional
experience as Survey
Engineer

Shrt
Subhankar
Adalke

M.SC (Geog); PGD (RS &
GIS); B.Ed

General Body
Member

3 Years of Professional
experience as GIS
Engineer

Shrl Klran
Sow

M.Sc (Geoinformatics )

General Body
Member

2 Years of Professional
experience as GIS
Engineer

Shrl Sourav
Dutta

ITI in Survey Eng

General Body
Member

5 Years of Professional
experience as Survey
Engineer

Srimatl
BOANAANL
Sinoha

B.Sc (Geography), Diploma
in Geographical Information
System and Surveying
Technology

General Body
Member

4 Years of professional
Experience as GIS
Analyst

s heoeh oS

Prantik Care The Earth

President

(Shri Amal Krishna Chakrabortti), Retd. W.B.C.S. (Exe)

President cum Chairman

Prantik Care the Earth Non-Governmental Organization
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Administrative Management using Technology

Bharat Gurav Amal Krishna Chakraborty
Director cum Chief Administrative Officer, Pctegis

Retd. W.B.C.S (Exe), Ex-Addl.pay & Accounts Officer, Govt. of W.B

Very recently biometric attendance has been installed in the office. This has been a very

good deed as it will solve the problem of recording attendance on paper but the problem has not
ended. In fact problem will remain and crop up in every erina of working life as of the society as a
whole because of the operation of the rule of Pavlov’s law. The human nature is to achieve one target
and since no problem ends permanently therefore man can’t shrug off his goal seeking reflex since the
problem always changes and man pursues according to his goal seeking reflex.

Persons in administration always aims to solve problems after problems as they are part of the society.
With the introduction of biometric attendance system two problems will come up-

A. Technical Problem
B. Administrative Problem

The technical problem will be taken and care by the technical person on receive of information from
the administration secondly is the problem of attendance by section of staff who can’t attended office
either before or after the stipulated hours first time attendance because of external factor which are
quite obviously not under the control of administrative authority.

Necessary consideration has to be make applying mind and brain in fact subtle coordination between
brain and mind can only help us to consider each case near perfectly as it will in term bring about
coordination among machine and law. This will in turn help in maintaining cordial atmosphere in the
office cum society which is essential sinequanon for progress both the administrative authority and
the employee concern shall have to effect some sacrifice of interest. In case this office this
administrative authority may heart fully consider the case of such persons while the letters must
consider interest of the office proper deftaling of the truth only will bring about a dynamic solution.
This while Koushik Mondal (sr) joining may be around after this stipulated hour, koushik also
sacrifice some after from these office in the interest of the office Likewise the case of other persons.
Once again the role of proper introspective coordination among brain, mind, machine and law come to
the fore.

Technology has to be used rightly. Right type of machine in right time and place. That is to say first
of all the best strengthed. In to date in it is better type of CPU, Software of tally and Arc Gis, Licences
so that speed of work increase and also clarity is found and felt. Arrangement should be made to save
the CCTV footages to share the load of power supply by installing separate inverter (at least two no’s)
and connect the computers segment wise. This will steady the force of work by reducing wastage of
time.

And finally for the staff they will have to consider of adjustment of leave in case of work to be done
on any holiday this is so because they and provided shelter and food holiday also.

kkkkkhkhkhkkkhkkkkkhkk
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Geoinformatics in Industrial Siting Planning — A Case Study of
Jalpaiguri District, West Bengal

Dr. P. B. Hazra,
Chief Scientific Officer, PCTEGIS
&
Former Chief Scientist,
Dept. of Science & Technology, Govt. of West Bengal,
Bikash Bhavan, Salt Lake, Kolkata — 700 091

INTRODUCTION: Industrialization is one of the basic pre-conditions for the development of
civilization. However, industrialization concomitantly involves emission of pollutants in the
atmosphere and disposal of wastes which are sometimes even toxic to the land and water thus,
adversely affecting the ecosystem/ environment.

At present the industries and their related activities in our country are expanding at a fast rate but the
siting of these industries is always not being carried out in a sustainable manner. Therefore, planned
as well as sustainable industrial growth is the primary requisite. In view of that scientific guideline for
siting industries is very much essential. This study is such an endeavor. The present study is a part of
the “Spatial Environmental Planning Programme” sponsored by Central Pollution Control Board,
Ministry of Environment & Forest, and Govt. of India. It aims towards environmental management
vis-a-vis biodiversity conservation in human orientation encompassing new demands and
technological developments.

The emergence of Remote Sensing (RS) especially with the availability of high resolution satellite
images and the organisation of spatial (map) and non-spatial database around a Geographical
Information System (GIS) combined with the Global Positioning System (GPS), the process of
semantic spatial information system has now become a reality.

AIMS & OBJECTIVE: In the present study an attempt has been made to find out suitable location
for siting of different industries for Jalpaiguri district considering physical and environmental
parameters of the area as well as existing pollution (air and water) stress. It also aims to preserve
sensitive zones, those are unsuitable for siting of industries owing to legal restriction, physical
constraints, and social considerations.

STUDY AREA: The present study was conducted covering the undivided Jalpaiguri district. The
Jalpaiguri district, as a part of the ‘Duars’ Region, is a gateway to the Himalayas, and was once a
military cantonment which came into being on the 1% of January, 1869, by the amalgamation of the
Western Duars district with the Jalpaiguri subdivision of Rangpur. It is an important district of
Jalpaiguri Division of West Bengal. The district shares an International Boundary with two Nations,
viz to its N-NE, the district is bordered by Bhutan, while to the S-SW by the Rangpur district of
Bangladesh. The state boundary with the Kamrup district of Assam lies to its east; while within the
state of West Bengal it is bounded by the Darjeeling district in the W-NW and Koochbihar district in
the south (Map No. 1). It lies between 26°16' N to 27°0' N latitude and 88°23' to 89°53"' E longitude,
with a total geographical area of 6,227 sq. km.
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Physiographically, it occupies the foothill zone of the Himalayan ranges with its northern part
being fringed by the Sinchula ranges of Sub-Himalayan Mountain with an elevation up to 600 m
above mean sea level (m.s.l.) in the district. The Buxa area in northeastern part of the district lies in
this mountainous tract. Numerous small rivers originate from this zone. South of this range is the sub-
mountainous tract locally known as 'Bhabar’ while further south of it lies the gently sloping alluvial
plain known as Terai'.

ST WEST BENGAL

BHUTAN

Bemidhaman
Puaitiys

Hooghly
North 28-Pargapas

o]
F BencaAL

Map ot to scale

Map No. 1

The important rivers of Jalpaiguri district are Tista, Torsa, Mahananda, Jaldhaka, Raidak, and
Sankosh. These rivers traverse in a southerly direction following the slope of the land. They are fed by
the snow-melt glacier of the Himalayas apart from the rainwater during the monsoons. The climate
of Jalpaiguri District is sub-tropical monsoon type. Owing to its proximity to the hills, the rainfall is
much heavier as the rain-bearing south westerly winds hits the foothills of the Himalayas bringing
copious amounts of rainfall in this region.
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There were two (2) sub-divisions namely Jalpaiguri (Sadar) and Alipur Duar and thirteen (13)
community development blocks in the district. The urban units consist of statutory towns like
Municipal Corporations and Municipalities. In Jalpaiguri there are three (3) municipalities namely
Jalpaiguri, Mal and Alipur Duar and one Municipal Corporation namely Siliguri a part of which lies
in Jalpaiguri district

JALPAIGURI, WEST BENGAL
LOCATION OF EXISTING INDUSTRIES / INDUSTRIAL ESTATES MAP

H
u
TAN

SI)(R2223%2

The present industrial scenario is also a very important consideration towards preparation of future
plan of the district. Map No. 2 shows location of present industries and industrial estates in the district
of Jalpaiguri.

DATABASE AND METHODOLOGY: The study is based on Survey of India topo sheets, IRS-1D

LISS-1II Satellite data (both hard copy & Digital), Pollution (Air & Water quality) data, Collateral
data and limited field check.

In the 1% phase necessary theme maps have been made following the guideline of CPCB in
digital format. In 2" phase zoning for sitting of Industries has been made through analyzing thematic
maps in a systematic manner under GIS environment (Arc GIS platform). The elimination method has
been applied to find out areas suitable for siting of specific type of industry. The approach involves
mapping of sensitive zones, those are unsuitable for siting of industries owing to legal restriction,
physical constraints, social considerations etc. Hereby, assessing the pollution receiving potentials of
the district in terms of air & water (surface & ground) pollution.
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Industries have been categorized into 4 Air Polluting and 4 Water Polluting industries
according to their pollution potentials (as per CPCB guideline- Impact potential considered without
pollution control equipment in operation) follows; these arbitrations have been used in this paper.

Industry Category Impact Potential

Water

w1 Very High

W2 High

W3 Medium to High

W4 Low

So, considering both air and water pollution potential 9(nine) combinations of industries are
possible as below:

AlIW1 | AIW2 | AIW3 | A1W4

A2W1 | A2W2 | A2W3 | A2W4

A3W1 | A3W2 | ASW3 | A3W4

A4AW1 | AAW2 | AAW3 | AdW4

As per example, ALW1 is high air and water polluting industry and A4W4 is Low air and water
polluting industry.

Buffers of specific distance (as per CPCB guide line) have been given around environmentally
sensitive zones/ points depending on their character and pollution potentials. Finally, different zones
have been derived which are suitable/unsuitable to specific type of industries. Based on the analysis
different Zones may be possible for an area as follows:

Sensitive Zones- Avoid area

Area high sensitive to air polluting industries- Z1

Area high to moderate sensitive to air polluting industries-Z2
Area moderate to low sensitive to air polluting industries-Z3
Area Low sensitive to air polluting industries-Z4

Area high sensitive to water polluting industries-Wh

Area medium sensitive to water polluting industries-Wm
Area low sensitive to water polluting industries-WI

N~ E
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In an ideal case twelve (12) combinations of zones are with permutation and combination of above
categories are possible as below:

Z1Wh | ZIWm | Z1WI

Z2Wh | Z2Wm | Z2WI

Z3Wh | Z3Wm | Z3WI

Z4Wh | ZAWm | Z4WI

ANALYSIS: On integration analysis of required spatial and non- spatial data base under GIS(Arc
Info) platform different zones have been identified which are suitable/ unsuitable for certain
categories of air polluting & water polluting industries.

From the following matrix it is very much understandable which kind of industry can be set up in a
particular zone.

Pollution
sensitivity

Industry

be avoided

Category
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Note: Industries of A4W4 category with low pollution potential may be considered for siting
anywhere in the district based on micro-level conditions, except in the areas that are to be avoided.
However, in all the cases micro-level assessments are essential before taking final decision on site
suitability.

If any industry adopts clean process technology so as to avoid generation of pollutants or reduce
pollution potential or installs highly reliable BAT pollution control systems, then the pollution
potential of the industry would be considerably lowered and hence its category would accordingly be
lowered, for ex. from Al to A2/A3/A4. The suitability of such industries would accordingly be
considered.

‘Consent to establish’ is required in all cases, even if they are A4/W4

Index:

Unsuitable. These zones should be avoided as they pose tremendous environmental
risks for industries in case of failure of pollution control equipment.

There is a possibility to find a few suitable sites for a limited number of industries that
install state of the art manufacturing process and/or Best Available Treatment
technology (BAT) for wastes/effluents/emissions.

There is a possibility of finding sites for industries that comply with MINAS by
installing BPT for wastes/effluents/emissions.

Suitable sites would be found for industries complying with MINAS by installing BPT
for wastes/effluents/emissions.

RESULTS & DISCUSSION: Following above methodology and data different zones have been
identified in the Jalpaiguri district which are suitable/ unsuitable for certain categories of air polluting
& water polluting industries. Areas of the respective zones are also given in the table:

SI. No. Zones Area % to the

total
(Sa. km.) | gistrict

area

Areas to be Avoided (Environmentally Sensitive
Zones Areas where siting of industries should be
restricted).

Z1Wh: Very high sensitivity to air polluting
industries and high sensitivity to water polluting
industries

1670.46 26.80

Z1Wm: Very high sensitivity to air polluting
industries and medium sensitivity to water polluting
industries.
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Area

(Sg. km.)

% to the

district

total

area

Z2Wh: High sensitivity to air polluting industries
and high sensitivity to water polluting industries

11.16

Z2Wm: High sensitivity to air polluting industries
and medium sensitivity to water polluting industries.

0.24

Z3Wh: Medium sensitivity to air polluting
industries and high sensitivity to water polluting
industries

Z3Wm: Medium sensitivity to air polluting
industries and medium sensitivity to water polluting
industries

ZAWh: Low sensitivity to air polluting industries
and high sensitivity to water polluting industries

1884.74

ZAWm: Low sensitivity to air polluting industries
and medium sensitivity to water polluting industries

179.72

Others:
settlement

includes river/ water bodies & urban

921.42

Total Area

6227.00

1. Areas to be avoided: In this district, sensitive areas where siting of any industry should be
restricted are(Map No. 3 & 4) National Parks(Buxa & Gorumara), Wild Life Sanctuaries(Jaldapara &
Chapramari), Buxa Tiger Reserve, Reserved forests, Public water supply areas from rivers/surface
water bodies, Totopara, the protected tribal settlement at Madarihat block, the once endangered tribe
of Toto belonging to the Tibeto-Burman family has now been rehabilitated, agricultural research
stations etc. This category occupies 670.46 sg. km. (26.80%) area covering mainly northern and
north-eastern parts of the district.
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JALPAIGURI DISTRICT
WEST BENGAL

K
BIOLOGICAL DIVERSITY MAP % -*
(Areas To Be Avoided) ?

JALPAIGURI DISTRICT
WEST BENGAL

SENSITIVE/INCOMPATIBLE
LAND USE MAP

N
(Areas To Be Avoided)  ©

2. Z1Wh: This category is distributed in small patches all over the district, mainly found in the
western part of Jalpaiguri, southern part of Maynaguri block, mountainous and foothill region of
Nagrakata block, southern part of Alipurduar — Il, central part of Rajganj, near Jalpaiguri Sadar,
central part of Dhupguri parts of the district. In this zone low air and water polluting industries may
be considered for siting (Map No.5).

3. Z1IWm: This category of zone is found in a small patch near Pukargram of Kumargram block.
In this zone A4W3 categories of industries with MINAS by installing (Best Possible
Treatment) BPT for wastes/effluents/emissions may be considered.

4. Z2Wh: This zone is found covering southern and south-eastern parts of the district, occupying
western part of Jalpaiguri, Maynaguri, Nagrakata, Alipurduar — Il and Kumargram blocks. There is a
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possibility of finding sites for A3W4 categories of industries that comply with MINAS by installing
BPT for wastes/effluents/emissions.

5. Z2Wm: It has a very negligible area in this district. This category of zone is located in small
patches in northern part of Kumargram block.. A limited number of A3W1, Adwl, A2W2,
A3W?2, and A4W?2 industries are possible that install state of the art manufacturing process or
Best Awvailable Treatment technology (BAT) for wastes/effluents/emissions and A4W3
categories of industries that comply with MINAS by installing BPT for
wastes/effluents/emissions.

6. Z3Wh: This zone is found in circular patches mainly along central, south-western, southern
and south-eastern parts of the district, covering parts of Jalpaiguri, Maynaguri, Nagrakata, Alipurduar —
I1, Kumargram, and Rajganj, near Jalpaiguri Sadar, Dhupguri, and Madarihat blocks. There is a
possibility to find a few suitable sites for a limited number of A2W3 industries with BAT for
wastes/effluents/emissions and A2W4, A3W4 categories of industries with MINAS by
installing BPT for wastes/effluents/emissions.

7. Z3Wm: Very negligible area in this district falls under this category. It is found in small
patches along the right bank of Tista River along the Jalpaiguri block, along the left bank of Jaldhaka at
Dhupguri block, Northern part of Kalchini block . There is a possibility to find a few suitable sites
for a limited number of A2W2, A3W2 and A4W2 industries with BAT for
wastes/effluents/emissions; A2W3, A2W4, A3W3, A4W3 categories of industries that comply
with MINAS by installing BPT for wastes/effluents/emissions.

8. Z4AWh: This category occupies maximum area 1884.74 sg.km.(30.30%) in the district and this

zone is found through out the district almost in all blocks excepting north-eastern and north-western
parts. There is a possibility to find a few suitable sites for a limited number of A2W4, A3W4, A4W3
categories of industries that comply with MINAS by installing BPT for wastes/effluents/emissions
and Suitable sites would be found for categories of industries complying with MINAS by installing
BPT for wastes/effluents/emissions.
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ZONING ATLAS
JALPAIGURI DISTRICT
WEST BENGAL

SITE SUITABILITY MAP

Map No. 5

9. Z4AWm: In this zone high air polluting and medium water polluting industries are possible. It is
distributed in small patches along both banks of river Tista in the blocks Mal, Rajganj, Jalpaiguri,
Northern part of Mitiali, along the both banks of Diana & Jaldhaka river in Dhupguri, Maynaguri,
Nagrakata, along the left bank of Raidak river in Kumargram block and areas along the both banks of
Sankosh river in Kumargram block.A limited number of AIW2, A2W2, A3W2, A4W?2 categories of
industries that BAT for wastes/effluents/emissions, A4W3, AIW3, A2W3, A3W3, A4W3, A1WA4,
A2W4, A3W4 categories of industries that comply with MINAS by installing BPT for
wastes/effluents/emissions.

Suitable sites in all zones would be found for A4W4 industries complying with MINAS by installing
(Best Possible Treatment) BPT for wastes/effluents/emissions.

CONCLUSION: The study shows that about 31% is of the district belongs to sensitive zone where
no industry should be allowed. Z4Wh category having maximum area (22%) where high air polluting
and low water polluting industries can be established. The Z4Wm zone, where high air polluting and
medium water polluting industries can come up in the district covers about 3% area.

The identified zones for industrial siting are based on studies in 1: 250000 scale and based on
available data. Hence, the guidelines are to be taken into consideration for taking decisions on
industrial siting and should not be considered as consent to establish industries. Micro-level detailed
studies are to be carried out and in case of large scales industries to evaluate environmental impact
assessment (EIA) is to be carried out before taking decision on siting an industry and identification of
sites for industrial estates.
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Deliverables of this work will ultimately provide:-

*Readily available information to an entrepreneur in finding out the best suitable
location for siting of industry;
*To check additional pollution in the areas already over stressed with pollution;

*To protect the ecological assets and other sensitive areas;
*To achieve sustainable development;

*To help the regulatory bodies to plan pollution control and monitoring programmes and
infrastructure facilities etc. well in advance;

*To help in making the planning process more transparent to the industry and the public for
the setting up of an industry is minimized;

*To ensures that an industry having a high pollution potential but wanting to locate in high-
risk area, that is otherwise unsuitable from environmental angle, will be forced to adopt clean
technologies for manufacturing process so as to prevent generation of wastes and pollution.

ACKNOWLEDGEMENT: Financial support of Central Pollution Control Board, Ministry of
Environment & Forest, and Govt. of India to conduct this study is gratefully acknowledged. Thanks
are due to SEPP team, WBSCST, DST, Govt. of West Bengal for their sincere effort to complete the
work timely as well as technical assistance to author to enrich this paper. Views in this paper are
primarily author's own and not necessary of the organization to which he belongs.

REFERANCES

Watershed Atlas of India (1990): All India Soil and Land-use Survey, Dept. of
Agriculture and Cooperation, Gol.

District Statistical Hand Book — Jalpaiguri District, (1999 & 2000) : Bureau of Applied
Economics & Statistics, GowWB

Statistical Abstract (2002-03), 2004 : Bureau of Applied Economics and Statistics,
GowB

Groundwater Year Book of West Bengal (1999-2000).CGWB: Ministry of Water
Resources, Gol

A Census View, Census of India, West Bengal: (2001): Directorate of Census
Operation, Gol
Updating of River Course of West Bengal, River Systems of North Bengal (Phase II),
(2002).: Geoinformatics and RS Cell, Department of Science and Technology, GOWB
State of Environment Report, (1998) : Ministry of Environment & Forest, Gol
Paschimbanga, Jalpaiguri Zilla Sankhya, (2001): Ministry of Information and Culture,
GowB

. MORD and NRSA, Gol: Wasteland Atlas of India, 2000.

. Soils of West Bengal for Optimizing Land Use, Series I, West Bengal, (1992)
NBSS&LUP, Department of Agriculture, Gol and Bidhan Chandra Krishi Viswa
Vidyalaya, GowB

11. West Bengal Industrial Infrastructure Development Corporation: A profile of
Jalpaiguri.

12. Primary Air & Surface water monitoring conducted by WBSCST, 1997.

13. West Bengal Industrial Infrastructure Development Corporation, 1996

14. District Statistical Handbook, Jalpaiguri, BAES, GoWB,1999-2000

@Prantik Care The Earth Date of Publication: August Edition, 2025




“JANALA” — The Window- the yearly Magazine of Prantik Care The Earth Non-Governmental § 2025
Organization

Urban Planning in the Contemporary Era: Challenges,
Innovations and the Way Forward

Modam K Shahid
Urban Planner & Architect, Pctegis
Introduction

Urban planning, as a discipline and a practice, has undergone a significant evolution in the last few
decades. From its early focus on spatial organization and land use regulation, urban planning today
encompasses a broader, more integrated approach—one that considers environmental sustainability,
social equity, technological innovation, and participatory governance. As the world experiences rapid
urbanization, particularly in developing nations, the role of urban planning becomes even more
critical in managing growth, mitigating risks, and ensuring inclusive and livable urban futures.

Understanding Urban Planning in the 21st Century

Urban planning is a strategic process that guides the development and organization of urban spaces.
Traditionally focused on zoning, infrastructure, and land allocation, contemporary planning
incorporates multi-dimensional objectives. These include sustainable development, economic
productivity, resilience to climate change, and access to basic services.

Modern planning approaches move beyond master plans and static regulations to more dynamic and
responsive systems. Strategic spatial planning, Local Area Planning (LAP), Transit-Oriented
Development (TOD), and the use of digital planning tools represent this shift. Planners now work not
only as designers but also as mediators between different sectors, levels of government, and civil
society.

Challenges in Urban Planning
Despite its expanded scope, urban planning today faces several significant challenges:

1. Uncontrolled Urban Growth: In many regions, especially in the Global South, urban
expansion often occurs informally. The absence of proactive planning frameworks results in
the proliferation of slums, inadequate infrastructure, and environmental degradation.

Governance and Institutional Fragmentation: Many cities suffer from overlapping
jurisdictions and weak coordination between municipal, state, and central authorities. This
leads to inefficiencies in plan implementation and service delivery.

Climate Change and Environmental Vulnerability: Urban areas are highly vulnerable to
the impacts of climate change, including rising temperatures, flooding, and pollution.
However, many planning systems are still not fully equipped to integrate climate resilience
into spatial strategies.

Socio-economic Inequity: Planning processes have historically marginalized certain groups,
leading to unequal access to resources and opportunities. Addressing informal housing,
gender disparities, and the needs of the urban poor remains a critical concern.

Data and Technology Gaps: While digital tools such as GIS and remote sensing offer
significant advantages, many urban local bodies in developing countries lack the technical
capacity and data infrastructure needed to use them effectively.
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Innovations in Urban Planning Practice
To respond to these challenges, a number of innovative strategies and practices are emerging:

e Integrated Land Use and Transport Planning: Approaches like TOD and mixed-use
development help in reducing travel distances, enhancing walkability, and promoting
sustainable urban mobility.

Green and Blue Infrastructure: Incorporating ecological networks, open spaces, and water-
sensitive design improves urban livability and resilience. Sponge cities in China and green
corridors in Europe are leading examples.

Participatory and Community-led Planning: Inclusive planning processes ensure that the
needs of marginalized communities are addressed. Participatory GIS, neighborhood visioning
exercises, and community mapping are tools being adopted globally.

Smart City Interventions: The use of 10T, Big Data, and Al in urban planning has enabled
predictive modeling, real-time monitoring, and efficient management of urban services.
However, the ethical and inclusive use of such technologies must be ensured.

Climate-Responsive Planning: Climate risk assessments, floodplain zoning, and nature-
based solutions are increasingly being integrated into urban development policies. Cities like
Rotterdam, Singapore, and Surat are pioneering in climate adaptation strategies.

The Indian Context

India’s urban planning framework is characterized by a mix of opportunity and constraint. While
programs like the Smart Cities Mission, AMRUT, and PMAY have catalyzed investment in urban
infrastructure, core planning institutions still rely on outdated methods such as the Town Planning
Scheme and static master plans.

Some cities, however, are adopting progressive models. The Development Plan of Pune,
Bhubaneswar’s Intelligent City Framework, and Delhi’s Land Pooling Policy illustrate attempts to
integrate sustainability, citizen participation, and efficient land management.

Yet, many urban local bodies still struggle with limited planning capacities, weak enforcement
mechanisms, and financial dependencies. The challenge lies in reforming planning education,
building technical capacity, and fostering collaborative governance.

Conclusion

Urban planning is no longer a purely physical or design-based exercise. It is a strategic tool to manage
the complexities of urbanization in a manner that is equitable, efficient, and sustainable. As cities
grow in size and importance, planners must respond with innovation, inclusivity, and resilience. The
path forward demands interdisciplinary approaches, data-informed decision-making, and robust
institutional support.

Urban planning must evolve continuously, drawing on global best practices while responding to local
realities. By reimagining cities as spaces of opportunity, sustainability, and shared prosperity,
planning can truly become the foundation for urban transformation in the 21st century.

References
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Urban Planning and Politics in India: A Complex
Interdependence

Modam K Shahid
Urban Planner & Architect, Pctegis
Introduction

Urban planning in India is not merely a technical process governed by master plans and spatial design.
It is deeply embedded in political dynamics, electoral calculations, and governance structures that
shape, distort, or delay its implementation. While planning theoretically aims to guide the sustainable
and equitable growth of urban areas, in practice, its outcomes are often influenced—if not
determined—Dby political interests, institutional power struggles, and socio-economic contestations.
Understanding this complex interrelationship is crucial to analyzing why Indian cities frequently
suffer from chaotic growth, spatial inequality, and planning failures despite progressive policies and
frameworks.

The Politicization of Planning

In the Indian context, plan-making is rarely an autonomous or apolitical exercise. Master plans and
city development plans are prepared within a framework where state governments hold substantial
control. Parastatal development authorities like the Delhi Development Authority (DDA), Chennai
Metropolitan Development Authority (CMDA), and Mumbai Metropolitan Region Development
Authority (MMRDA) are usually not accountable to elected urban local bodies but rather to state-
level bureaucracies and political leadership. Consequently, decisions on land use, zoning,
infrastructure investments, and housing schemes are often subject to political direction, especially in
the run-up to elections.

Political actors routinely intervene in planning processes to secure electoral advantages. Whether it is
the regularization of unauthorized colonies in Delhi, the relaxation of building norms in certain
regions, or the selective provision of urban amenities, political motivations often override planning
logic. The result is spatially fragmented development, where certain areas receive disproportionate
attention and investment, while others remain neglected or deliberately underdeveloped to preserve
vote-bank dynamics.

Land Politics and the Real Estate Nexus

Perhaps the most contentious intersection of politics and planning lies in land management. In India,
land is not only a vital economic asset but also a powerful political tool. The conversion of
agricultural land for urban or industrial use, the allocation of public land for private projects, and the
manipulation of Floor Space Index (FSI) norms are frequently driven by political interests in
collaboration with real estate lobbies.

Cases in states like Haryana, Maharashtra, and Karnataka have shown how changes in land use plans
often benefit influential developers while marginalizing local communities. This undermines the
credibility of planning institutions and erodes public trust. Moreover, politically motivated land
acquisition often leads to social unrest, legal battles, and project delays, weakening the efficacy of
urban planning altogether.
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Fragmented Governance and Institutional Paralysis

Despite the 74th Constitutional Amendment Act (CAA), which sought to empower Urban Local
Bodies (ULBs) through decentralization, actual planning authority remains concentrated in state and
central institutions. This has resulted in a disjointed urban governance structure, where multiple
agencies operate with overlapping jurisdictions but limited coordination.

In Delhi, for example, the Municipal Corporation, the DDA, the Public Works Department, the Delhi
Jal Board, and the state government often act in parallel, leading to delays, duplication, and policy
confusion. Political rivalry between different levels of government—such as between a cities’s elected
council and a centrally appointed governor or development authority—further paralyzes decision-
making. This institutional fragmentation not only weakens urban management but also limits the
scope of participatory and accountable planning.

Smart Cities and the Reconfiguration of Urban Politics

The Smart Cities Mission (SCM), launched in 2015, was envisioned as a transformative initiative to
bring innovation, technology, and sustainability to Indian cities. However, it also marked a significant
shift in urban governance, introducing Special Purpose Vehicles (SPVs) that operate outside the
conventional municipal framework. While SPVs accelerated implementation in some cities, they also
bypassed elected councils and concentrated decision-making in the hands of bureaucrats and private
consultants.

This technocratic approach to urban planning, while efficient in some respects, has been criticized for
sidelining democratic processes. In many cities, smart city projects focused on a limited geographic
area—often central business districts or affluent zones—rather than addressing systemic urban
challenges such as housing, sanitation, and mobility in informal or low-income neighborhoods. The
politicization of city selection under the Smart Cities Mission also raised questions about transparency
and equity in urban funding allocation.

Informality, Clientelism, and Electoral Strategy

India’s urban fabric is deeply informal, with millions living in unplanned settlements and slums.
Although these settlements are technically “illegal,” they are often politically recognized during
elections. Political parties build clientelistic relationships with slum dwellers by offering access to
electricity, water, voter ID cards, and protection from eviction in exchange for votes.

Urban planning agencies, constrained by this political reality, are often unable to enforce development
control regulations or initiate resettlement without facing resistance. This makes it nearly impossible
to integrate informal settlements into formal planning processes or to pursue long-term strategies for
affordable housing and infrastructure provision.

Toward a More Democratic and Accountable Planning Framework

The solution is not to eliminate politics from planning—an unrealistic and undemocratic goal—but to
make the political processes surrounding planning more transparent, accountable, and responsive to
long-term public interest. Strengthening the institutional capacity of ULBs, ensuring that urban
planning professionals are appointed in leadership roles, and enhancing community participation
through ward committees and neighborhood planning are essential reforms.

@Prantik Care The Earth Date of Publication: August Edition, 2025




“JANALA” — The Window- the yearly Magazine of Prantik Care The Earth Non-Governmental § 2025
Organization

Moreover, land use decisions and infrastructure investments should be subject to public scrutiny
through open data platforms, citizen consultations, and independent oversight. Urban plans should be
living documents that adapt to socio-economic shifts, but any changes must be made with public
justification and not through opaque political processes.

Conclusion

Urban planning in India is inextricably linked to political processes, for better or worse. While
political support is essential for implementing large-scale urban projects and reforms, excessive
politicization distorts planning priorities and undermines institutional credibility. As Indian cities
grapple with complex challenges—from climate change and informal growth to housing shortages
and traffic congestion—a more balanced relationship between politics and planning is imperative.

Only by embracing democratic planning processes, reducing institutional fragmentation, and
insulating technical decisions from narrow political pressures can India realize its vision of inclusive,
sustainable, and well-planned urban development.

References

1. Bhan, G. (2009). “This is no longer the city I once knew: Evictions, the urban poor and the
right to the city in millennial Delhi.” Environment and Urbanization, 21(1), 127-142.

Roy, A. (2009). “Why India Cannot Plan Its Cities: Informality, Insurgence and the Idiom of
Urbanization.” Planning Theory, 8(1), 76-87.

Dupont, V. (2008). “Slum Demolitions in Delhi since the 1990s: An Appraisal.” Economic
and Political Weekly, 43(28), 79-87.

Ministry of Housing and Urban Affairs (MoHUA), Government of India. (2015). Smart Cities
Mission: Guidelines.

Sharma, R. N. (2000). “The Politics of Urban Planning in India.” International Planning
Studies, 5(2), 225-233.

Banerjee-Guha, S. (2002). “Shifting Cities: Urban Restructuring in Mumbai.” Economic and
Political Weekly, 37(2), 121-128.

Sivaramakrishnan, K. C. (2011). Re-visioning Indian Cities: The Urban Renewal Mission.
SAGE Publications.

Tewari, V., & Rao, P. S. N. (2017). “Urban Planning in India: Retrospect and Prospects.” In
Urban India 2017: Evidence (National Institute of Urban Affairs).

UN-Habitat. (2020). World Cities Report: The Value of Sustainable Urbanization.

. Jenkins, R., Kennedy, L., & Mukhopadhyay, P. (2014). Politics and the Right to the City in
India: Delhi’s Slum-Dwellers and the State. Anthem Press.

. Government of India. (1992). the 74th Constitutional Amendment Act. Ministry of Law and
Justice.

khkkkkhkhkkkkhkkkkkhkk

@Prantik Care The Earth Date of Publication: August Edition, 2025




“JANALA” — The Window- the yearly Magazine of Prantik Care The Earth Non-Governmental § 2025
Organization

The Unseen Victims: Crimes against Women in India

Dr. Sukanta Das
Assistant Professor of Geography, Dr. B.N. Dutta Smriti Mahavidyalaya

Introduction:

Violence against women is described as "any act of gender-based violence that causes physical,
sexual, or psychological harm or suffering to women through intimidation, coercion, etc." by the
United Nations. The primary forms of intimate partner violence that women victims of today
experience are physical aggression, psychological abuse, sexual coercion, and controlling be havior
slike physical, sexual, or psychological harm committed by an intimate partner or ex-partner. Any
sexual act, attempted sexual act, or coercion aimed at a person's sexual identity is considered sexual
violence. Other triggers include physical rape characterized by force, attempted rape, and
unwelcome sexual contact with any individual, regardless of the victim.

Worldwide, one-third (30%) of women have at some point experienced intimate partner
violence either physical or sexual, or non-partner sexual violence. These estimates come from the
World Health Organization (WHO). The majority of these violent incidents involve intimate
partners. Further more, nearly one-third (27%) of women in the 15-49 age group report having
experienced physical or sexual abuse at the hands of a close relationship. For women, such violence
has far-reaching effects on their physical, mental, sexual, and reproductive health.In some cases; it
also increases their risk of contracting HIV.

Crime against women is deeply rooted in patriarchy, reflecting unequal power distribution and
gendered labor roles, especially in familial settings. Within these prescribed gender roles, women lack
access to the outside world, constraining their autonomy and decision-making processes. Any
deviation from these roles faces societal condemnation. This gendered structure results in a
disproportionate distribution of power, leading to various crimes against women, including intimate
partner violence, trafficking, forced prostitution, abuse, abortion, infanticide, and rape. Scholars have
extensively studied these forms of crime, highlighting the systemic impact of unequal power
dynamics on women's safety and well-being. Addressing these societal norms is crucial to combating
the pervasive issue of crime against women and promoting gendere quality and justice.

Crimes against Women in India: Recent Statistics

The Crime in India 2022 report by the National Crime Records Bureau (NCRB) has
brought to the fore several disquieting trends in the vulnerability of women and children,
underscoring the pernicious influence of a patriarchal culture. Notably, crimes against women and
children have seen a distressing surge, alongside a significant increase in suicides, serving as dire
indicators of a society grappling with deep-seated issues. The 70th annual report of the NCRB
unveiled a 4% increase in reported cases of crimes against women as compared to the previous year,
with an alarming 4.45 lakh cases registered in 2022. This marks a significant escalation from 3,
71,503 cases in 2020 and 4, 28,278 cases in 2021, presenting a troubling trajectory. The prevalence
of these crimes is particularly pronounced in metropolises, with a staggering 12.3% increase
observed in 19 such urban centers. Notably, Jaipur recorded the highest rate, closely followed by
Delhi, Indore, and Lucknow, all with populations exceeding 2 million, depicting a worrisome 239%
surge from the previous year. Conversely, Chennai and Coimbatore in Tamil Nadu reported the
lowest rates. The spectrum of these crimes against women encompasses violence by spouses and
relatives, abductions, assaults, and rapes. In absolute terms, Uttar Pradesh recorded the highest
number of First Information Reports (FIRs) with 65,743 cases, followed by Maharashtra (45,331)
and Rajasthan (45,058). Furthermore, the escalating crimes against children are of grave concern,
with 64, 469 victims reported under the Protection of Children from Sexual Offenses (POCSO) Act
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in 2022, posing existential threats to their well-being and safety, necessitating urgent and
comprehensive interventions to safeguard theirfuture.

According to the Indian Penal Code (IPC), a large percentage of crimes against women include
assaults (18.7%), kidnapping and abductions (19.2%), violence by husbands or their relatives
(31.4%), and rapes (7.1%) that are intended to degrade women's modesty. From 64.5 in 2021 to 66.4
in 2022, the crime rate per lakh of women rose. Notable figures include 1, 40,000 cases categorized as
"violence by husband or his relatives” (IPC Section 498A) and 13,479 cases under the Dowry
Prohibition Act 1961. Children (8.7%), senior persons (9.3%), scheduled castes (13.1%), scheduled
tribes (14.3%), economic crimes (11.1%), and corruption (10.5%) were among the groups most
affected by growing crime rates, according to data from 36 states, union territories, and federal
agencies. The number of cybercrimes is expected to rise by 24.4% in 2022. Metropolis like Bengaluru
recorded 3,924 cases with a74.2% charge sheet rate, Delhi 14,158 crimes against women, and
Mumbai 6,176 cases with an 80.6% charge sheet rate. With varying charge sheet rates Rajasthan
(45,058), Maharashtra (45,331), and Uttar Pradesh (65,743) recorded the most cases. The article
emphasizes how urgently comprehensive initiatives are needed to address the alarming national rise in
crimes against vulnerable people. Remarkably, known perpetrators such as acquaintances, neighbors,
coworkers, and family are involved in almost 95% of rape instances. There have been almost 1.62
lakh documented cases of crimes against minors, which makes the situation even more serious. For
example, Delhi, the nation's capital, has been ranked as the most dangerous metropolitan area for
women in the nation, highlighting the importance of quick action and improved safety precautions for
the wellbeing of all disadvantaged groups.

Major Findings

The findings of the Crime in India 2022 report on crime against women are as follows;
Increase in Violent Offenses: The report identifies a spectrum of crimes against women,
including violence by husbands or relatives, kidnappings, assaults, and rapes. These distressing
trends underscore the need for targeted interventions to ensure women's safety and well-being.
State-wise Analysis: Following Maharashtra and Rajasthan, Uttar Pradesh recorded the
greatest number of First Information Reports (FIRs) in incidents of crimes against women,
totaling 65,743. The glaring geographical differences highlight the urgent necessity for state-
level measures that are specifically suited to each situation.

Insights into Vulnerable Populations: The report extends its analysis to include the impact on
other vulnerable populations, such as children, senior citizens, and marginalized communities.
This comprehensive scope reveals the multifaceted challenges faced by various segments of
society.

Legal Framework and Enforcement Challenges: The report delves into the challenges in the
legal framework and the importance of effective implementation. It emphasizes the need for
concerted efforts to strengthen the enforcement of laws aimed at protecting women.

Implications and Urgent Need for Action

Social Implications: Rising crimes against women have far-reaching psychological and
societal implications, contributing to a climate of fear and insecurity. The prevalence of
intimate partner violence, sexual offenses, and other forms of gender-based violence
necessitates urgent action.

Governmental Responsibility: The report underscores the government's responsibility in
ensuring the safety and security of women. It highlights the need for proactive measures to
address the root causes of escalating crimes and the pressing need for comprehensive strategies
to protect vulnerable populations.
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Conclusion and Call to Action

The "Crime in India 2022" report by the NCRB serves as an urgent call to action,
highlighting the critical need for immediate interventions to combat the escalating crisis of crimes
against women. The statistics, trends, and regional disparities underscore the imperative for
collaborative efforts to create a safer and more equitable society for women in India. As of the latest
"Crime in India Report 2022," the data on crimes against women invarious states of India reflects a
concerning trend. The report highlights a significant increase in the number of reported cases,
indicating a pressing need for targeted interventions and comprehensive strategies to address the
escalating crisis of crimes against women. The data further highlights regional disparities and
varying prevalence rates of crimes against women in different states. The comprehensive state-wise
analysis offers valuable insights into the multifaceted challenges faced by women in various parts of
the country, underscoring the need for tailored interventions at the state level. In addition to state-
specific statistics, the report presents in-depth insights into the impact on vulnerable populations,
including children, senior citizens, and marginalized communities. This holistic approach to
analyzing crime data extends the focus beyond crimes against women, shedding light on the broader
societal implications and the imperative for concerted efforts to protect all vulnerable segments of
the population.

The legal framework and enforcement challenges are also emphasized, emphasizing the need
for effective implementation of laws aimed at protecting women. The report underscores the crucial
role of the government and law enforcement agencies in ensuring the safety and security of women,
calling for proactive measures to address the root causes of escalating crimes. Overall, the Crime in
India Report- 2022 paints a comprehensive picture of the challenges posed by crimes against women
in different states, urging immediate action and collaborative efforts to create a safer and more
equitable society for women across India.

Crimes against women are increasing every year in the country. It is not enough to make
laws; the focus should be on changing the mindset of the people. In a patriarchal culture like ours,
gender sensitivity, respect for women, and equality are values that should be instilled in every family
from childhood. Every family in society should also participate in that matter; otherwise, there are
chances of many misfortunes happening in the future. Every student should be taught about “gender
sensitization” from the school leval in education institutions so that students will be aware of issues
like gender equality, rights, and laws.

References
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The Genetic Algorithm

Saikat Adhikary

Senior Scientific Officer Geological Studies-Pctegis

Charles Robert Darwin (1809-1882) was an English naturalist, geologist, and biologist,
primarily articulated in his 1859 book On the Origin of Species, proposed that all living things share a
common ancestor and evolve through natural selection, explaining Earth's diversity through gradual
population changes over generation’s i.e, theory of evolution. By defination, a scientific theory is a
well-substantiated explanation of some aspect of the natural world that is based on a body of facts that
have been repeatedly confirmed through observation and experiment. John Henry Holland was an
American scientist and professor of electrical engineering and computer science at the University of
Michigan, Who first proposed the Genetic Algorithm (GA) in 1975, which is Part of evolutionary
computing, a rapidly growing area of artificial intelligence based on analogies with the processes of
Biological Evolution. The correlation between Genetic Algorithms (GAs) and evolution is
foundational, as GAs are directly inspired by the principles of biological evolution. In natural
evolution, species adapt over generations through processes like natural selection, mutation, and
reproduction, which lead to survival of the fittest traits. Similarly, in genetic algorithms, a population
of potential solutions evolves toward better solutions using analogous processes: selection (choosing
the best candidates), crossover (combining traits of two solutions), and mutation (introducing small
random changes). Just as evolution drives the adaptation of organisms to their environment, GAs
iteratively improve solutions to optimization problems by simulating this adaptive process. This
evolutionary approach allows GAs to efficiently explore large and complex search spaces where
traditional methods may fail.

A genetic algorithm is a search technique used in computing to find true or approximate solutions to
optimization and search problems. This is a particular class of evolutionary algorithms that use
techniques inspired by evolutionary biology such as inheritance, mutation, selection, and crossover
(also called recombination). The new population is used in the next iteration of the algorithm. The
algorithm terminates when either a maximum number of generations has been produced, or a
satisfactory fitness level has been reached for the population.
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Figure: Basic Structure of Genetic Population
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FLOOD EVENT CATALOGUING USING SENTINEL-1 AND
GOOGLE EARTH ENGINE FOR ODISHA, INDIA

Shri Ramananda Basak
M.Sc. Geoinformatics, Department of Remote Sensing, Birla Institute of Technology Mesra, Ranchi
Supervised by: Dr. Richa Sharma, Assistant Professor, Department of Remote Sensing, Birla
Institute of Technology Mesra, Ranchi
& Dr. Surajit Ghosh, Integrated Water Data Science Expert, International Water Management
Institute, Sri Lanka

ABSTRACT

The Indian state of Odisha, which is physically located on the shore of the Bay of Bengal, includes 30
districts and has around 480 km of coastline. Moreover, Odisha is vulnerable to floods due to the
state's location along several perennial rivers. Four months during the monsoon season account for
more than 75% of the yearly rainfall. The present study introduces an interactive web-based flood
mapping tool built with Google Earth Engine (GEE) for the State. In the present study, the GEE tool
is programmed through JavaScript to catalogue the floods in the study area, its visualization and
analysis of significant flood events from 2015 to date. The software offers a rich graphical user
interface for choosing image sets, viewing pre- and post-flood images, and creating flood inundation
maps. It also supports downloading the associated flood maps and inundated area estimation. At the
front end of the web application, as programmed, users can choose individual districts of the State,
select pre- and post-flood periods, and enter threshold values to detect flooded areas based on
Sentinel-1 SAR data. The results from the present study or the designed Web-Application will be of use
to the policy makers, decision makers for effective monitoring of floods wherever the Government has
to pay monetary compensation to the farmers with respect to agriculture insurances and decision
support for disaster management authorities and researchers.

Research Objective

To generate a ‘Flood mapping catalogue’ using Sentinel-1 data on GEE Platform
Selecting a threshold value for floods in the study area

To develop a GEE-based Web Application to visualize the flood catalogue
Study Area
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Data Used

1. The Sentinel-1 mission comprises a constellation of two polar-orbiting satellites,
operating day and night. These satellites use C-band Synthetic Aperture Radar (SAR)
imaging, which allows them to capture images in all weather conditions. The
Sentinel-1 mission is the European Radar Observatory for the Copernicus joint
initiative of the European Commission (EC) and the European Space Agency (ESA).

Sentinel 1(SAR) Data Specification

Revisit Time 6 to 12 days
Polarization VV, VH
Spatial Resolution 10 m
Product Type GRD, SLC
Mode of Acquisition w

2. The Global Administrative Unit Layers (GAUL) provides a standard spatial dataset
representing administrative units all over the globe.

Methodology

Apply orbit file

Flood Extent Estimation

GRD border noise removal

To derive the back scatter
coefficient in each pixel GEE

Global Administrative Unit Sentinel 1 Thermal noise removal

Layer ("COPERNICUS/SI_GRD") o uses the following preprocessing

: : H steps (as implemented by the
(FAO/ GAUL'/ 2015/level2') l i Sentinel-1 Toolbox) Application of Radiometric

- Calibration values
Filter “Orissa” Shape file | | Polarization ‘VV”

\/ i Terrain Correction

| Clip Sentinel -1 Image |

l

District Selection
(ui. Textbox) ! i Get Pre-flood Image | | Get Post-flood Image

Year Selection ; \ /

(ui.Select) i Post-flood Image Subtracted from Pre-flood
l : Image

Month Selection i i i

(ui.Select) Flood Inundation Image
l ! H with area calculation

| User Input Threshold value |

Web Application’s Introduction Interface

Web application Link: https://rbasak040302.users.earthengine.app/view/flood-inundation-
catalogue-for-odisha
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# Google Earth Engine

R——— )

" Flood Inundation Catalogue for Odisha

Korbe
=
CHHATTISGARH o,

o

g
G

o Koli~iay

undated area may have an error of +/

{ Introduction about this work J

(Here Sentinel 1 image used

District:
Click on any district in Shape fle
Selected year:

225

Select Pre Flood Month:

( Data Used

for flood mapping )

“Setec Pre Flood borth

Odisha Shape file

Web Application’s Input Interface

| Data Source:

! There will be three downloaded images, namely Pre, post and on the date of flood. These have 30m resolution and alsg
give the inundated area in square kilometers. (This displayer inundated area may have an error of +/-2%),

ee.ImageCollection({ “type”; "Invocation’, "arguments”; { "id": "CQ.

District:

Click on any district in Shape file

Selected year:

2025

Select Pre Flood Month:

selectPreFlood Momth &

ee-rbasak040302

CUS/S1_GRD" }, "functionName
"ImageCollectic

e.g.,-18.5

Write Threshold value for Pre Flood Month:

Select Post Floed Month:

Select PostFlood Month 3

eg,-18.5

Write Threshold value for Post Flood Month:

District selection
(Click on any district in the
shape file)

Year Selection
(2015 to Till date, Year auto
update)

Pre Flood Month Selection
(January to December)

Threshold Value for Pre
Flood Month

Post Flood Month Selection
(January to December)

Threshold Value for Post
Flood Month

Submit Button }

gle Earth Engine

Korba,
=

CHHATTISGARH

Bratapars

o
Visakhapatnam
dewdene

Kakinada

wird

! There will be three downloaded images, namely Pre, post and on the date of flood. These have 30m resolution and also
e the inundated area in square kilometers. (This displayer inundated area may have an efror of +/- 2%)

District:

Selected year:

o
Select Pre Flood Month:
August
Write Threshold value for Pre Flood Month:
18
Select Post Flood Month:
‘Septambar

Write Threshold value for Post Flood Month:|

18
Keoourd shoruts | Map data €2025 oogle S0k s Tems m

After click on the
any district, the
district name

co-rbasak040302 (g

o S automatic print in

district selection
part

After selected
district, year,
month and
threshold value
click on submit
button for get the
result
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Web Application’s OQutput Interface

Select Post Flood Month:

‘September

ee-rhasak040302 \é—

The flood mapping application's result

a

panel appears after users submit their

input. It provides three output sections

Write Threshold value for Post Flood Month:
-18

| Submit I |

[
L

After click on the submit

button we got this result |

based on the selected district, year, flood

Select Pre-Flood Image:

Select Pre-Flood image ID

Display Pre Flood Map

J
L

Pre Flood Image Area }

Download Pre Flood Map

Select Post-Flood Image:

Select Post-Flood Image ID

Display Post Flood Map

[
.

Post Flood Image Area J

Download Post Flood Map

Display & Download Inundation Image:

Display Inundation Map

(
|

Inundation Image Area }

Download Inundation Map

months, and threshold value. Users can

select and view or download pre-flood

and post-flood Sentinel-1 images from
The final
displays the inundation map, highlighting

dropdown menus. section

flood-affected areas by analyzing changes
in radar backscatter between the pre- and

post-flood images.

Select Post Flood Month:
September
Write Threshold value for Post Flood Month:

18

ee-rbasak040302 (@

Select Pre-Flood Image:

Display Pre Flood Map
Download Pro Flood Map

Select Post-Flood Image:

Display Post Flood Map
Download Post Flood Map

Display & Download Inundation Image:

Display Inundation Map

Download Inundation Map

Select Post-Flood Image ID B

Now click on the “Select Pre
Flood image ID” option for
showing the all available image

'

Now click on the “Select Post
Flood image ID” option for
showing the all available image

—

Now click on any available
image for selection

[

After click on any available

image, the selected image

Google Earth

Engine

sal

[e—

ID print in the “Select flood
image ID” portion

tect Pre-Flosd Image:

Click on “Display Flood
Map” option for showing
the image on the base map

Click on “Download Flood
Map” option for

downloading the image

After Click on Display and
Download option, the pre

Estimated Inundated Area: 382 48 km*

flood area, post flood area
and Inundation area are
print in the bottom of the
panel with their download
image link
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Output Result

MAP SHOWING WATER FREQUENCY IN FLOOD TIME
KENDRAPARA DISTRICT IN ODISHA, 2020

The 1image presents a time-series

analysis of water frequency during flood
events in Kendrapara District, Odisha,
during the 2020 monsoon season.

This scientific visualization consists of
10 maps showing spatial water
distribution from 23 July to 19
September 2020.

Using satellite-derived water

classification (likely from radar imagery

such as Sentinel-1), the blue areas

Legend

w0 o 2 50 w || Non Water Arca

. represent surface water presence, while

the yellow areas indicate non-water

areas.

Flood Impact on Agricultural Area

MAP SHOWING FLOOD INUNDATED AREA MAP SHOWING CROPLAND AREA
JAGATSINGHPUR DISTRICT, ODISHA 16 SEPTEMBER 2021 JAGATSINGHPUR DISTRICT, ODISHA 2021

Here, the image of the flooded cropland area

was processed for only one day, 16 September

2021. The Cropland image was taken from the

Ny, Leend . Esri Sentinel-2 Land Cover Explorer

77
Legend = asv 150 ) "HJ‘&/JJ [ Crop Land
2.

B Flood Inundated Area | © " Crop Area 108147 sqkm | &

(https://livingatlas.arcgis.com/landcoverexplore
MAP SHOWING FLOODED CROPLAND AREA r/#mapCenter=31.20320%2C29.94069%2C11

JAGATSINGHPUR DISTRICT, ODISHA 16 SEPTEMBER 2021

&mode=step&timeExtent=2017%2C2024&yea

r=2024) In the same process, other days

20°20'0"N

flooded cropland areas can be calculated using

the Cropland image and the inundation image.

20°10'0"N

I Ficoded Crop Land

Flooded Crop Area 320,24 s
E——— Flooded Crop Area 320.24sq

86°10'0"E 86°20'0"E 86°30'0"E 86°40'0"E
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Validation

VALIDATION OF GEE PROCESSED SENTINEL-1 FLOOD INUNDATION IMAGE WITH
BHUVAN HISTORICAL FLOOD INUNDATION IMAGE
JAGATSINGHPUR DISTRICT, ODISHA 14 SEPTEMBER 2021

GEE Processed Sentinel-1 Inundation Image Bhuvan Historical Flood Inundation Image

86°100"C 86°200" 86°300"C 86°40°0"C 867100"L 8672000"L 86°30'0"L 86°40'0"L
1 1 1 1 1 1 1 1

20°10'0"N

) z 7 Sl 7 4
Nﬁ%}% Legend £ S A Legend
1 ¢ Ares
——— B undeted Area ———— B oncred Area

T L 1 1 T 1 L) 1
86°10'0"F 86°20'0"F. R6°30'0"F. 86°40°0"F R86°10'0"E 86°200"E 86°30'0"E 86°40'0"F

Sentinel-1 Inundation Image overlapping on the Bhuvan Historical Inundation Image

Error Matrix Resulting from Classifying Test Pixels
Reference Data
Class Value Non Water Area| Water Area | Total |User's Accuracy
Non Water Area 6240 1863 8103 0.7701
\Water Area 585 1312 1897 0.6916
Total 6825 3175 10000
Producer's Accuracy 0.9143 0.4132 0.7552

86°0'0"T% 86°1000"T12 86°20'0"T 86°30°0"T% 86°40'0"T.
1 1 1 1 1

0'0"N

99,

0
Classification

.

20°10'0"N
1

The Overall Accuracy was 75.52%,
showing that about three-quarters of all
classifications were correct.

10 15 20 - Sentinel-1 GEE precessed Inundated Area

Kilometers - Bhuvan processed Inundation Arca

T T T T
86°10'0"E 86°20'0"E 86°30'0"E 86°40'0"E

Conclusion

The study demonstrates effective use of Sentinel-1 SAR data and Google Earth Engine
(GEE) for flood inundation mapping in Odisha. It overcomes limitations of optical imagery
during cloudy conditions by using radar remote sensing and cloud computing. A web-based
GEE application was developed, allowing users to select districts, timeframes, and threshold
values for analysis. The tool generates pre-flood, post-flood, and inundation maps, offering
both visual and quantitative insights. Application in real flood events (e.g., Kendrapara)

showcases its practical utility in mapping flood extent and recession. The findings support the
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operational potential of combining SAR and GEE for flood monitoring, preparedness, and

resilience in vulnerable regions.

Future Scope

Currently, only the Sentinel-1 image, which has a temporal resolution of 6 to 12 days, is used
for analysis in the web application. This is the reason why we would not be getting images on
a daily basis. In future, there is a scope of adding other various satellite data like Landsat,
Sentinel-2, EOS4, LISS and other data sets for proceeding with daily scenario analysis. By
feeding an increased number of satellite datasets or images in the web application, analysis
will be performed more accurately, which in turn results in a user-friendly and versatile

interface.
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Application of Microzonation in Assam: A Case Study

- Kuntala Kundu

Junior Research Fellow-Pctegis

Background:

Assam, nested in northeastern India, is prone to sesmic activity due to its proximity to the
Himalyan Frontal Thrust (HFT) and other active fault zones. Historical records reveal a
history of significant earthquakes, with the most devastating being the Great Assam
Earthquake of 1897, estimated at magnitude 8.2-8.3. This event caused widespread
destruction, claiming over 1,500 lives and damaging infrastructure across the region.

< High-Risk Zone area
1. Shillong Plateau: The Shillong

Plateau is a geologically unstable region,
known for its frequent tremors and

occasional moderate-sized earthquakes.

Its proximity to the Himalayan thrust ERET

©
@
©
@

H H H H 0 100 200 km
fault system contributes to its SEISMIC |

=>

LF0

activity.

2. Brahmaputra Valley: The

Brahmaputra Valley is underlain by

GUWAHATI CITY MAP

unconsolidated sediments that can

amplify seismic waves, leading to

increased ground shaking. Additionally,

the region is prone to liquefaction, a

phenomenon where saturated soil loses

its strength during an earthquake.

3. Goalpara District: Goalpara

District is located in the western part of

Assam and is influenced by the seismic ,
Source: https://ars.els-cdn.com/content/image/1-s2.0-52666592123001002-

activity of the Himalayan region. The

district's geological formations and proximity to fault lines contribute to its earthquake
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hazard.

. . . - MAP FOR IDENTIFYING
Most high risk zone in Assam Guwahati THE EARTHQUAKE DISASTER PRONE ZONE

IN ASSAM STATE

90°0'0"E  91°0'0"E  92°0°0"E  93°0°0"E  94°00"E  95°0'0"E  96°0'0"E

<~ Soil and Geological Data

Data Collection and Integration:

Collect data on soil types, thickness, and properties
from geological surveys, soil maps, and borehole data.
Gather information on geological formations, faults,
and structural features from geological maps, remote | = e
sensing imagery, and geophysical surveys. S ||
Obtain elevation data from topographic maps or digital | & [ Low

elevation models (DEMs) to assess slope stability and | . o

[ HiGH F
amplification effects. 3 e B very HicH
I ntegrate data On Iand use (e. g. , residential , 90°00"E 91°00"E 9200'0"E 93°00"E 94°010"E 95°010"E 96°00"E
commercial, industrial) and land cover (e.g., forests, agricultural) to understand vulnerability

patterns.

Spatial Analysis:

Classify soils based on their engineering properties (e.g., shear strength permeablllty) to |dent|fy
potential areas of liquefaction or amplification. -
Create detailed geological maps to delineate W Bordang Surface

Bl Granitic Rock

areas with different seismic hazards (e.g., fault B o
zones, areas prone to landslides). s
Assess slope stability using GIS tools to
identify areas vulnerable to landslides during
earthquakes.

Use GIS-based modeling technigues to
estimate the amplification of seismic waves

in different soil and geological conditions.

Latitude, N

fe: https://arsg¢g§-cdn.com/contengﬁlmagell-sz .0-5026472612031T83X-
Longitude, E

Microzonation Mapping:

+ Create Microzonation Maps: Combine soil, geological, and other relevant data to create
microzonation maps, dividing the area into zones with varying levels of earthquake hazard.

«» Assign Hazard Levels: Assign hazard levels to each zone based on factors such as amplification
potential, liquefaction susceptibility, and slope stability.

Microzonation Zones in Guwahati Based on GIS analysis of soil and geological data,
Guwahati could be divided into 3 microzonation zones:

1. High Hazard Zone: Areas with soft, saturated soils, proximity to fault zones, and steep
slopes. These areas are prone to high levels of amplification and liquefaction, and buildings in
these zones would require significant seismic retrofitting.

Moderate Hazard Zone: Areas with moderate soil conditions, moderate slopes, and some
distance from fault zones. Buildings in these zones may require some seismic retrofitting but
are generally considered less vulnerable.
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3. Low Hazard Zone: Area with hard, well - drained soils, gentle slopes, and a significant
distance from fault zones. These areas are generally considered to have low seismic hazard
and may not required extensive seismic retrofitting.

< Remote Sensing Techniques for Terrain Analysis

> Rapid data Acquisition: Remote sensing methods, such as satellite image and LiDAR,
can give high resolution data over large area in a short amount of time. This is crucial for
earthquake hazard microzonation, as it allows for rapid assessment of terrain
characteristics and identification of potential vulnerabilities.

Cost effective: Compared to traditional ground-based surveying methods, remote
sensing techniques are less costly. This is particularly important for large scale projects
like earthquake hazard microzonation in Guwahati, Assam.

High accuracy: Modern Remote sensing methods, which are provide high accurate map
and precision in the data collection. This is important for terrain analysis, as it allow for
accurate identification of geological structures fault lines, and other features that may
influence earthquake hazard.

Integration with other data: Remote sensing data can be easily integrated with other
data sources, such as geological maps, seismic records, and demographic information.
This allows for a comprehensive understanding of earthquake hazard and risk in the
region.

Real-Time Monitoring: Some remote sensing technologies, such as satellite- based
interferometric synthetic aperture radar (InNSAR), can provide real time monitoring of
ground deformation. This is crucial for early warning systems and disaster response.

Implementation of Geoinformatics in Urban Planning in Assam

Data Acquisition and Processing:

Remote Sensing: Satellite imagery (e.g., Landsat, Sentinel) and aerial photography
capture high- resolution data on land use, land cover, topography, and geological
formations.

GIS: Data from various sources (e.g., topographic maps, geologcial surveys) is
integrated, cleaned, and processed to create a comprehensive database.

Hazard Assessment:

Geological Mapping: Identifying fault lines, soil types, and geological structures using
GIS and remote sensing analysis.

Seismic Hazard Analysis: Modeling earthquake ground motion using seismic hazard
maps and incorporating factors like soil amplification and liquefaction potential.
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Slope Stability Analysis: Assessing the risk of landslides and rockfalls in hilly areas
using GIS-based tools.

Vulnerability Assessment:

Infrastructure Inventory: Mapping buildings, roads, and critical infrastructure using
GIS to evaluate their vulnerability to earthquake-induced damage.

Population Distribution: Analyzing population density and demographic characteristics
to identify areas with high vulnerability.

Microzonation Mapping:

Rating Microzonation Maps: Combining hazard and vulnerability assessments to
delineate zones with varying levels of risk.

Prioritizing Mitigation Measures: Identifying areas that require urgent attention for
mitigation strategies like building codes, land use regulations, and disaster preparedness
plans.

Disaster Management:

Emergency Response Planning: Developing evacuation routes, relief distribution plans,
and emergency shelters based on microzonation maps.
Post-Disaster Assessment: Using GIS to assess damage and coordinate recovery efforts.

< Challenges in Assam’s Earthquake Preparedness

Lack of comprehensive geological and geophysical data: This makes it difficult to
accurately assess the earthquake hazard in different regions of Assam.

Limited availability of historical earthquake records: This makes it difficult to
estimate the recurrence interval of earthquakes in the region.

Lack of awareness among the public about earthquake hazards: This makes it
difficult to implement effective preparedness measures.

Limited resources available for earthquake hazard mitigation: This makes it
difficult to implement necessary infrastructure improvements and emergency response
plans.

< Conclusion:

This application of microzonation in Assam, specifically in Guwabhati, is crucial for
mitigating earthquake risk. By combining soil, geological and remote sensing data through
Geoinformatics, microzonation map can properly delineate, high moderate and low hazard
zones. This provides essential information for urban planning , applying rigid building codes,
focusing on seismic remodeling, and developing effective disaster management strategies,
ultimately enhancing the region’s resilience against seismic events even with existing data
and resource challenges.
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< Reference:

https://en.wikipedia.org/wiki/Seismic_microzonation#:~:text=Seismic%20microzonation
%20is%20defined, mitigation%200f%20earthquake%20damage
https://seismo.gov.in/sites/default/files/pressrelease/Earthquake%20Report Assam 5.2
07Jul2021.pdf

https://www.asdma.gov.in/download/ KEMEX.pdf
https://www.drishtiias.com/daily-news-analysis/assam-
earthguake#:~:text=The%20area%20is%20seismically%20very,Indian%20plate%20subd
ucts%20beneath%20the
https://www.indiatoday.in/technology/news/story/google-launches-earthquake-alert-
system-for-android-users-in-india-here-is-how-it-will-work-2441580-2023-09-28
https://www.linkedin.com/pulse/top-10-earthquake-prone-areas-india-book-andgo
https://www.newsclick.in/Assam-Massive-Earthquake-Why-Does-North-East-Often-
Experience-
Quakestt:~:text=Geomorphologically%2C%20the%20region%20falls%20under,t0%20se
ismic%20activity%20and%20earthquakes.
https://www.ngdc.noaa.gov/hazel/view/hazards/earthquake/event-more-
info/2513#:~:text=Reference%20%231002%20lists%20earthquake%200n,%2C%20mag
nitude%208.7%2C%201%2C500%20killed.
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https://www.drishtiias.com/daily-news-analysis/assam-earthquake#:~:text=The%20area%20is%20seismically%20very,Indian%20plate%20subducts%20beneath%20the
https://www.drishtiias.com/daily-news-analysis/assam-earthquake#:~:text=The%20area%20is%20seismically%20very,Indian%20plate%20subducts%20beneath%20the
https://www.drishtiias.com/daily-news-analysis/assam-earthquake#:~:text=The%20area%20is%20seismically%20very,Indian%20plate%20subducts%20beneath%20the
https://www.indiatoday.in/technology/news/story/google-launches-earthquake-alert-system-for-android-users-in-india-here-is-how-it-will-work-2441580-2023-09-28
https://www.indiatoday.in/technology/news/story/google-launches-earthquake-alert-system-for-android-users-in-india-here-is-how-it-will-work-2441580-2023-09-28
https://www.linkedin.com/pulse/top-10-earthquake-prone-areas-india-book-andgo
https://www.newsclick.in/Assam-Massive-Earthquake-Why-Does-North-East-Often-Experience-Quakes#:~:text=Geomorphologically%2C%20the%20region%20falls%20under,to%20seismic%20activity%20and%20earthquakes.
https://www.newsclick.in/Assam-Massive-Earthquake-Why-Does-North-East-Often-Experience-Quakes#:~:text=Geomorphologically%2C%20the%20region%20falls%20under,to%20seismic%20activity%20and%20earthquakes.
https://www.newsclick.in/Assam-Massive-Earthquake-Why-Does-North-East-Often-Experience-Quakes#:~:text=Geomorphologically%2C%20the%20region%20falls%20under,to%20seismic%20activity%20and%20earthquakes.
https://www.newsclick.in/Assam-Massive-Earthquake-Why-Does-North-East-Often-Experience-Quakes#:~:text=Geomorphologically%2C%20the%20region%20falls%20under,to%20seismic%20activity%20and%20earthquakes.
https://www.ngdc.noaa.gov/hazel/view/hazards/earthquake/event-more-info/2513#:~:text=Reference%20%231002%20lists%20earthquake%20on,%2C%20magnitude%208.7%2C%201%2C500%20killed.
https://www.ngdc.noaa.gov/hazel/view/hazards/earthquake/event-more-info/2513#:~:text=Reference%20%231002%20lists%20earthquake%20on,%2C%20magnitude%208.7%2C%201%2C500%20killed.
https://www.ngdc.noaa.gov/hazel/view/hazards/earthquake/event-more-info/2513#:~:text=Reference%20%231002%20lists%20earthquake%20on,%2C%20magnitude%208.7%2C%201%2C500%20killed.
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The Digital Eye: How Remote Sensing and GIS are shaping
A More Sustainable and Equitable Future

Kumar Upavan

Junior Research Fellow,Pctegis

At a period marked by intensifying urbanization, global warming, and the persistent quest for
inclusive development, the need for accurate, timely, and spatially referenced
information has never been more pressing. Enter Remote Sensing (RS) and Geographic
Information Systems (GIS), two powerful technologies that have revolutionized our ability to
understand, manage, and transform the world around us. From the vast farm plateaus to the
bustling heart of our cities, these information technologies are providing the critical data
and analytical power to drive socio-economic development and build more robust and
sustainable societies.

The Symbiotic Dance of Data and Analysis

Remote Sensing is the science of gaining information about the Earth's surface
without physical contact with the surface. This is achieved primarily by using
sensors on aircraft or satellites that record information in various parts of the
electromagnetic spectrum. The information, in the form of images, has much to talk about
land use, vegetation health, water bodies, and urbanization, among others. But this raw
information is just the beginning.

This is where Geographic Information Systems (GIS) come into play.
A GIS is an acquisition, storage, analysis, and display system for spatial data. It is an
electronic canvas on which the imagery of remote sensing can be superimposed with other
data types — demographic information, infrastructure networks, and administrative
boundaries — to reveal patterns, relationships, and trends that are otherwise not visible.
This symbiotic relationship between RS and GIS transforms raw data into actionable
intelligence, which is the basis of today's planning and decision-making.

Ground-Truthing with High-Tech Field Equipment

This technology employs laser pulses to produce highly
accurate 3D representations of the Earth's surface. LIiDAR is RPLIDAR A3
extremely useful in urban planning for the generation of
accurate terrain models for infrastructure planning, and in
forestry for forest canopy height and biomass measurement.
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o LIDAR (Light Detection and Ranging):

This technology uses laser pulses to create highly detailed 3D models of the Earth's
surface. In urban planning, LIDAR is invaluable for creating accurate terrain models
for infrastructure projects, while in forestry, it can be used to measure forest canopy

height and biomass.

« DGPS (Differential Global Positioning System): DGPS provides highly accurate
location information, often with sub-meter accuracy. This is crucial for ground-
truthing satellite imagery, mapping property boundaries, and for precise navigation in
infrastructure and agricultural applications.

Drones/UAVs (Unmanned Aerial Vehicles): Drones are a game- changer for local data
collection. Equipped with high-definition cameras and other sensors, they can be quickly
deployed at low cost to monitor crop health, inspect infrastructure, and generate high-
resolution maps of small areas. Drones in India are increasingly being used for agricultural
spraying, land surveying, and disaster relief.

Agriculture and Food Security: In a country like India, where agriculture is the backbone of
the economy, RS and GIS are instrumental in enhancing productivity and ensuring food
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security. Satellite data is used for crop acreage estimation, monitoring crop health, and
forecasting yields. This information helps governments in policy making and insurance
companies in risk assessment. Precision agriculture, guided by GPS and drone imagery, allows
farmers to apply water, fertilizers, and pesticides more efficiently, leading to higher yields and
reduced environmental impact.

Public Health and Well-being: GIS has become an indispensable tool in public health. By
mapping the spread of diseases, health officials can identify hotspots, understand transmission
patterns, and allocate resources more effectively. The integration of demographic and
environmental data with health data can also help in identifying vulnerable populations and
planning for healthcare infrastructure. During the COVID-19 pandemic, GIS was extensively
used for contact tracing and managing containment zones.

Poverty Alleviation and Inclusive Growth: Identifying and targeting the most vulnerable
sections of society is a key challenge for any government. RS and GIS help in creating detailed
poverty maps by correlating factors like land use, access to infrastructure, and environmental
hazards with socio-economic data. This allows for more effective targeting of welfare schemes
and development programs.

Sustainable Management of Natural Resources: India's rich natural resources are under
immense pressure. RS and GIS play a crucial role in their sustainable management. Satellite
imagery is used for forest cover monitoring, detecting illegal mining, and managing water
resources. The National Land Records Modernization Programme in India is a testament to the
power of these technologies in creating a transparent and efficient system of land
administration.

Pioneering the Future of Planning: The application of RS and GIS extends beyond socio-
economic development to encompass all aspects of modern planning:

Urban Planning and Smart Cities: As Indian cities continue to grow at an unprecedented
rate, managing this expansion sustainably is a major challenge. RS and GIS are vital tools for
urban planners, aiding in land use planning, monitoring urban sprawl, and planning for
infrastructure like roads, water supply, and sanitation. The Indian government's Smart Cities
Mission heavily relies on these technologies to create more efficient and liveable urban spaces.

Rural Development and Connectivity: In rural areas, GIS is used for planning and
monitoring the development of infrastructure such as roads, schools, and health centres. By
analysing spatial data, planners can identify the most optimal locations for new facilities to
ensure maximum accessibility and impact.

Environmental Management and Disaster Resilience: In an era of increasing climate-related
disasters, RS and GIS are critical for both mitigation and response. Satellite data is used for
flood mapping, landslide zonation, and monitoring cyclones. This information helps in
developing early warning systems and in planning effective relief and rescue operations.
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BEYOND THE HYPE

Kumar Upavan

Junior Research Fellow-Pctegis

This story has one middle class boy, and his craze related to tech gadgets especially related

to mobile phones and how he faced some challenges, or he cross the hurdles to overcome the situation
and own this dream phone. So, basically this story has three phases which tells you about his journey
from his desire to own an iPhone to phase when he realizes is he properly utilize his phone till last
phase.

So, the story starts with the Desire Phase after he got his first Android Phone, he was very
much curious and excited about mobile and all these gadgets like stuffs. As he uses his Android
Phone, he noticed that that some peoples use Apple iPhone which is recognize as a status symbol
during mid-21st century as if anyone own an iPhone other people looks him/her as rich and high class
people. So, from that day he has decided to own an iPhone one day and experience why all the high
class people are use it and what makes it odd than the normal Android Phones
which are commonly used by him and others. Basically, he just wanted to own it
once to experience how it feels while use. So, he decided to save some amount
from his pocket money or money which he received from relatives, he saves a
good amount of money as he turned to 23 years and then he took some amount
from his parents and finally the wait is over he purchased his first dream phone
which is iPhone 13 in year 2022.

After owning his first iPhone 13 now he is enjoying his Honeymoon
Phase, he first time using an iOS Operating System which having Seamless and
very Optimized User Experience, Camera Quality which has own reputation in
Market Globally. And obviously this phone is very premium compared to others
he experienced before all his fascinations and passion related to this phone were
getting better and better with day by day uses in his life. But the main reason to purchase this iPhone
is just not to fulfil his fascination but rather than he wanted to be an YouTube Content Creator and
Esports Player who have his own YouTube Channel and he can upload his Gameplay Videos to his
Channel. But unfortunately this plan doesn’t work for long so he leave it, then afterwards he just using
his phone just like normal one.

Now the Boredom Phase starts from here, he realizes that as long as day, months, years passes
the craze and fascination related to this hyped stuff named iPhone is getting low as time passes. Now
nothing feels sign of novelty or anything interesting anymore. His all the excitement, fascination and
the craze related to his dream phone is now over. So overall this story is all about a middle class boy
that how he get his first iPhone his overall craze and fulfilment of his fascination after using it then
shows the downfall.
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Shri Biswajit Ghosh

Senior Scitific Officer, Pctegis
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Photography

Koushik Mondal (Sr.)

Senior Research Fellow-Pctegis

Umiam Lake, shilong captured by koushik Mondal
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Schemmes unde Prantik Cage The Bt [PCTE)

»PCTE Yuvashree- Financial Assistance to Boys
Students -7 Students

»PCTE Kanyashree- Financial Assistance to
Girls Students - 7 Students

*“Youbon” — Cultural / Sports Activities -4 Persons

*“Chinmoyee” Scheme — Financial Assistance to
Purchase Swing Machines- 5 Persons

s “Annakut” — Rice Grant — 100 Persons

*““Sneher Porosh” — Blanket Grant — 25 Persons

s “Mayer Dewa Mota Kapor” — Cloths Grant-
250 Persons

+*Shoisob- Educational Grant-5 Persons
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1. Bharat Gaurav Shri. Amal
Krishna Chakrabortti (President)

2. Dr. Punabrata Hazra
(Secretary)

3. Subhankar Adak
(Editor)

4. Kiran Saw
(Co Editor)

5. Kumari Monidipa Sarkar
(Member)

6. Kumar Upavan
(Member)

www.pcte.co.in
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