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Dr.R.Jaganathan 11.09.2020
Professor & Head
Principal Investigator - DST-NRDMS Winter School

To

The Division Head

DET-NEDME

Department of Science and Technology
Technology Bhavan, New IMehrali F.oad
New Delhy — 110016.

Dear Madam/5ir,

Sub: Submission of Eeport of Winter School and UC &50E — Eeimbursement-Feg,
Ref: Letter No: NEDMS/11/1848/011-5 dated 31 12.2018
Ref: Qur Email Eequest dated Feb 27, 10:08 AM
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Herewith please find attached the Report of DET-IED IS Winter School and UC&SOE of the
DST-NEDME: "21 days Tramning Programme on “Geospatial Technologies (Winter School)
which was held on 17.02 2020 - 08.03 2020

I would like to inttmate that as the amount provided for the contingencies head were not
sufficient to effectively conduct the program and based on requirements and considening the
distance between participant accommodation and the venue of the program (10 Kms) we were
compelled to spend more amount 1n Contingencies Head The amount has been spent on
Location based and Mobile based Fieldwork for Modeling Spatial data like Temperature,
Humidity, Nesse, and other geograpluc parameters. We added more AN to some computing
systems for processing the integration of GPS datain Digital Image Processing of satellite data
and other unexpected 1tems for handling classes (WVisit to Indian Meteorclogical Department,
Seotence City and nearby places). For the above purpose, an amount of Fs 70,000/- has been
reappropriated to Contingencies Head from Travel Cost Head, So kindly this may be approved
The total amount spent on the trmming program was Fs.6,98.941/- Hence I request you to
kindly reimburse the extra amount Bs. 1,998,941 00 (Eeceived Fund Es 5,00,000/-)

Ikindly apoleogize for the delay 1n submission due to the COVID 19 pandemic.
Thanking You

Yours Sincerely

-
il
K

gt
(E. Jaganathan)



Natural Resources Data Management System (NRDMS)
Department of Science and Technology
New Delhi

21 days Training Programme on “Geospatial Technologies™
NRDMS/11/1848/011-5 dated 31.12.2018

(Winter School conducted during 17.02.2020 - 08.03.2020)

University of Madras
Guindy Campus
Chennai — 600 025

Submitted by

Prof. R. Jaganathan
Professor and Head
Department of Geography
Email: rjnathan@gmail.com
Phone No: 044-22202886,
Mobile: +91 9444917006



Title of the project

21 days Training Programme on " Geospatial Technologies”

2 DST reference No. NEDMS/11/1848/011-5
: ; Prof R Jaganathan
3 PT’ d ti
s Professor and Head
and Address Department of Geography
Emal rnathan@gmail com
Phone He 044-22202886,
Mobile: +91 9444917006
4 Date of Start of the 17.02.2020
project
5 Extension period, if any Tl
6 Closing Date 08.03.2020
7 Total cost of the project  Rs. 10,00,000
8 Funds Received Fs5,00,000/-
9 Sanction No./Date and NEDMS/11/1848/011-5 dated 31 12.2018
Aryatat Rs. 10,00,000/-
10  Total expenditure Rs 6,98,941

incurred on closing date

11.0 Participant Profile
11 1 Total number of participants in the Summ er/Winter School: 13
11 2 Proportion of external 11 internal candidates 2

11 3 Provide names and institutional affiliabions, complets postal address and contact details as

Annexure -1



12.0 Program Details
12 1 Eindly attach program schedule with reseurce persons as Annexure - I1

12 2 Hag there been any deviation in schedule as upleaded on the DET-IGET portal? Kindly

provide detals:

Yes. The schedule had been modified based on the requirement and feedback from the
participants during the training programme.

123 What innovations have you made in the content of the program / delivery of the program.
Kindly provide details

One major mnovatve aspect of the programme was the introduction of GPS essentals to the
participants and they were taught about how to handle the application They used the application
in collecting the wind data ‘and noise pollution data: An effort was taken to demarcate the
differences hetween ahand held GPS device and Mobile based GES application which helped the
participants to understand the application part of those deviees Another interesting approach that
was inttiated dunng the field visits was to Geotag photos of locations where GPS points are taken.

12 4 Kindly provide examples of any best practices you used for conduction of the
summerfwinter school (these could be in admimstration of the program, delivery of the program,

content of the program, evaluation, etc))
Lab —Field — Lab Approach:

The Lab sessions provided a good base for the implementation of best practices where small tasks
are providsd for every individual participant with a purpese and connect with the previcus
labl/theory sessions which kept the participants more interested towards the subject. Another-area
which was given focus is trying to bning the participant out to explain their werk and the approach
used by them for a specified task given Final assessment of each task was carried out by every
participant also rather than the instructer alone This gives a chance for more interaction and
confidence building in the participant.

Another way in which the participants were allowed to express themselves comfortably was
through the google forms provided for everyday feedback

The wisit to Indian Meteorological Department (IMD) 15 also an encouraging aspect for the
participants as they get to understand the real time implementation of major applications With the
visit to Indian Meteorologcal Department (INMD) the participants were able to see the application
of GIS and Eemote Sensing in the field of Climatology which can motivate them to implement 1t
in their own fields of ezpertise



12.5 Challenges faced by vou in conducting the summ er/winter school

% DET may release another 25% of fund during the training programme
% Depending on the need of the specific programme; the coordinator may be permuatted to

13. Details of Resource Persons

utilize the amount from one head to another head

13 1 Hames and institutional affiliations of resource persons

5.No.

Name of resource
person

Institutional
Affiliation

No. of
theory
Sessions
conducted

No of hands
01l Se5sions
conducted

No of
field
sessions
conducted

Internal Faculty Members

1

Dr E Jaganathan

Coordinator
Professor & Head,
Department of
Geography,
Umversity of Madras

n

L2

Dr G Bhaskaran

Associate Professor
Department of
Geegraphy,
Umversity of Madras

L3

Ll

Dr 3 Sanjeevi Prasad

Assistant Professor
Department of
Geography,
Umiversity of Madras

Prof M Sivagnanam

Former HOD,
Department of
Geography,
Umiversity of Madras

11

DrD Surendran

Guest Lecturer,
Department of
Geography,
Tmversity of Madras

Lad

Dr S S1vasankar

Guest Lecturer,
Department of
Geography,
Umversity of Madras

Il
D 2 Dharshanshylesh

Junior Eesearch
Fellow, DST-
HEDMS Froject,
Department of
Geography,
University of Madras

[ =]




IMs Jeenu John

Junior Eesearch
Fellow, DST-
NEDMSE Project,
Department of
Geography,
University of Madras

Klr & Stephen
Jayaseelan

Eesearch Scholar
Department of
Geography,
University of Madras

10

I Manikan dan

Teaching cum
Eesearch Fellow,
Department of
Geography,
Umversity of Madras

External Resource Persons

Dr K Kumarasamy

ICEER Semvor
Fellow, Department
of Geography
Bharathidasan
Umiversity,
Tuuchirappalli

L.a

Dr R Jegankumar

Associate Professor
and Head,
Department of
Geography, School of
Earth Sciences,
Bharthidasan
Umiversity,
Tiuchirappall

Lid

Dr P Shanmugam

Professor,
Department of Ocean
Enginesning, IIT
Madras

Dria.8

F.amalkrishnan

Director, Institute of
Eemote Sensing,
Anna Umversity

L2

Dr F. Shoba

Assistant Professor
{Fesearch)

SEM Tnstitute of
Science and
Technology
Eatankulathur,
Chennat — 603203

L2




& Dr Sulochana Sekar Frofessor and Head,
Department of
Geography, School of -
Earth Zciences,
Central Tniversity of

Tamil Madu
H Dr Aravind A Frofessor and Head,
Iulimam Department of

L.a

Geography, Karnatak
Umiversity, Dharwad

3 Dr B Srinagesh Professor,
Department of
Geography, Csmania

TUmiversity Hyderabad
9 Ir MNarayanan Global Head, Digital
FEamanathan Engineenng CDO, &
L&T Technology - i

Services Limited

10 Dr 5 Balachandran | Deputy Dhrector
General of
Meteorology,
Eegional
Meteorological
Centre, Chenna

L2

41 35

13.2 Ratio of internal: 10 external faculty 10, (Total 80 Classes: Internal 58 External 22)
14. Resource Material Provided
Kindly provide details of resource matenial previded with photographs

1 Using ZAGA and QGIS user's cook-book fattached as Annexure ITI)

GEOSPATIAL TECHNOLOGY
DST-MROMS WINTER BOHOG

DEPARTMENT OF & FIJGRAI'F‘HY
UNIVEREITY OF MADRAS
GUINDY CAMPLS
CHEMNA! G00-025

i




2 Field Weorl: Manual (Attached as Annexnre IV)

DST-NRDMS Winter School
Foday, Sl
Diepartmant of deegrajly
University of Matiea
Gulindy Camples Channal - SOMOS

Smartphone oz Frold Probe WA for

Spatiof Data Visualization and Mapping

MIW

fntent

Treineal Recpsipiaan i Fiskd Veark
TMWH ) )

Fropo Marageman

Tz

Tasi T Fiose Fulubon Mappng

Taedit 2 Traihwg Dala

T 3 Faind L‘-‘ﬂ:'ll'.apnlr- ant saggig Phode
Task 4 'ﬁll‘tm IMeElaiEiogy

Tack & Back B Lot {Inboielion vl S515)
Reooring

3 Accessonies a) Laptop Bag, b) Note Book & Fen, ¢) Memento's




15, Participant Feedback

15 1 Challenges 1dentified by the participants in implementing the learnings from the
summerfwinter school

The participants are being exposed to anumber of concepts, software and methods threughout the

winter/summer session. The problem of implementation anses when they do not know exactly

what software or techniaque to use for a particular task in their respective field IMore involvement

in the domain work of the participants into the practical sessions might make it easier to implement

the leamings effechively Since, some participants had less knowledge in geospanal gadgets they

were unable to integrate data for Cartographic modelling Participants did not have enough

knowledge / skills in cartography

15 2 Key feedback from the participants

One of the kev feedbacks _fram the participants was to provide breaks (Sundays) during the

session so that they can refresh and prepare efficiently for the next week's session.

16. Evalunation

16.1 Kindly provide details of participant mim projects. (Kindly send the mini projects as per the
tormat given earlier) (Valid for L1 and L2 level only) (Attached as Annexure — V)

Department of Geology, Ceniral
Tniversity of Kerala

2 Amit Kumar, Eamadhin
College, Sheikhpouraldunger
University, Munger

3. Akash Sonawane, K.J Somaiya
Arts Commerce and Science

College

4. Vasanth Patil, Department of
Applied Geology, VIE
Umiversity FG centre Nandihall:,

Sandur, Karnataka

§.No | Name and institutional affiliations | Title of the mini project completed during the
of the participants summer/winter school
1 1. Chandan Kumar Boraiaha,

Mineral resource mapping using Eemote Sensing
(E.3) and Geographical Informatron System (GLE)

1 5r Helen, Mirmala Cellege for

Wemen, Coumbators

2 Avyusmita Nak, Biodiversity
And Conservation Of Matural

Fesources

Geospatial Mapping and Assessment Impact of
Urbamzation on Elephant Migration and its
Conflicts with Human




3. Geetha &, Government College
for Women (Autonomous),
Kumbakonam

4. Salghuna NI, Intermational
Institute of Information
Technology. Hyderabad

Lkl

1. Golula Enshnan T, Tamilnadu
Forest Department, Erode Forest
Dhivnision

2 Sangunathan U, Department of
Applied Geology, University of
Madras

3. Ramu P, Department of
Geopgraphy, University of Madras

4. Dr Kannan V,
Sathvamangalam Tiger
Conservation Foundation Tamal

Madu Trust

5 Dr Anita M George, Biological
Orceanographv Division Wational
Institute of Cceanography

Check dam site selection 1n Karaipottanar sub-
basin of Cauvery basin, in Tamil Nadu

16 2 Tutonals developed (for L2 only) (Kindly mail complete tutertal and data in format given
for upload on dst-1get) Net Applicable

No.

Name of the tutorial

Objectives

Software used

La frad Lo —

16 2 Prownide detals of assessment done for grading (please includs questions, problems any if
given), (for L1 and L2 only) (Attached as Aunexure — VI-a and VI-b)

SNo | Category Details of Assesment Marks
1 |[Parti Multiple Choice Question 20
2 |[Part2 Practical Test 30
3 | Part3 Mini Project 40
4 | Part4 Attendance 10

100




16.3 Provide details of subject specific pre test questions administered to participants (for L2
only)

Neot Applicable

17. Session details (no details required)
171 Eindly provide summary of inaugural session with photographs

The Inaugural session of the DST-WEDMS Winter Session on Geospatial Technologies was held
on 17th February 2020 in the Department of Geography, Umiversity of Madras, Guindy Campus,
Chenna. The occasion was graced by the presence of all the participants of the winter session
along with the members from vanous other departments and institutes. The welcome speech was
delivered by Dr. K. Jaganathan Professor and Head, Department of Geography, University of
Madras who 15 the Coordinator for the winter sesston Followed by his speech the masses were
given knowledge about what they will be gauming from this session from the sxpert talks given by
Dr Hussain from the Department of Applied Geology, university of Madras followed by Dr K
Eumaraswamy who 15 the Editor of the Inchian Gecgraphical Society A more precise speech about
latest geospatial technologies was mven by Prof N Sivagnanam Retired Professor and Head,
Department of Geegraphy, Umiversity of Madras after which the clhiuef guest of the occasion Dr
55 Bamaknshnan Professor and Director in the Institute of Femeote Sensing, Anna Umversity
delivered a cnsp and intellectual speech to the audience en the overall impact of Geespatial
Technolgies The session was concluded by a thanl: you note given by Dr G Bhaskaran
Department of Geagraphy, University of Madras




17.2: Eindly provide summ ary of technical sessions conducted with photographs:

The DST-MEDME winter school trammng programme was on Geo-spatial technolegies The
participants, specialized in different demans, were in need of GIS and remote sensing for their
field of study So the man focus was 1nte the understanding and apphieatons of remote sensing
and geographical infermation systems The Programme was studded with special lectures from
key note speakers, theoretical presentations by subject experts and intensive practical hands-on
expenence of geospatial technology tools Participants were given a basic 1dea of geospatial
science, spatial and Won-spatial data, basics of remote sensing and image pre-processing such as
Introduction to tmage enhancements, Contrast enhancements, Band ratoning, Spatal filtening
Spatial Data Quality and Spatial Beferencing systems They were miven an 1dea of different types
of map making, varnious scales of miaps & about projechion systems An introduction to basics of
DEM andits application such as terraan analysis was given

opecial lectures were arrangedn topics such as Applhicationsin Urban Planning and Management,
Forestry and Wildhife, applications of microwave remote sensing and a hand on experience on
SMAT software was conducted. The participants completed a field visit and a mum project. The
participants were civided into teams for mint project and each team presented their results.



17 3 Eindly provide summary of hands on session conducted with photographs

The winter school conducted QGIS, SAGA, PASTS, GeoDA and other Open Source tools for
hands-on expenence as part of the Programme. They were familianzed with vanous data acquinng
sources such as USGS Earth explorer, Bhuvan, Sentnel Upen Access hub In QGIS they have
done georeferencing, projection and Eeprojecthon of vector and raster layers. Map malang & the
overlay sessions were conducted which helped them 1n therr mini preject and in the fiel dwork repot
submission, Tn SAGA, they were made familiar with the true color composite, false color
componte, analysis of the histogram of an image. They were imparied knowledge of the difference
between spatial, spectral temporal resolutions, different classification techniques of images
Denvation of indices such as NDVI, analyzing of scatter plot with other layer, basic operahons
such as mesaicking, sub setting band ratieming, were familianzed Extraction of pizel values,
preparation of slope, aspect maps and terrain analysis using DEM was conducted The participants
were made familiar with the software PAST for data mampulation, umvanate and multivanate
statistics, time series analysis and in the spatial analysis of the data An introduction to the Geoda
software was given



17 4: Eindly provide snmmary of field session conducted with photographs

Field work was planned for the participants to understand the importance of mapping with the help
of handheld GPS The task for every pariicipant was to choose a locality of their interest and to
map the noise pollution 1n that locality. The participants were given prioriraning in the previous
day on how to use a handheld GPS through the GPS essentials mobile applicatton A small tour
around the Umversity of Madras, Guindy Campus was being done to make the participants
understand how to use the GFS essentials mobile application. The participants were required to
collect a number of points along with the Decibels of noise around that location after which they
were made to impert these points 1n QGIS and Interpolate to create a Noise Map A final report on
the work done in the field was prepared by every individual participant and submitited Along with
this afield visit was also arranged in the Bemonal Meteorological Centre, Chenna where a special
lecture was delivered by members of the IMD and the participants were given a tour of the centre
along wnth explanations regarding the vanous instruments used i the climatology and
meteorelogy. The wisit to IMD was very fruitful and helped the parhicipants 1n understanding
various phenomena related to their current field of work



17 4: Kindly provide summ ary of valedictory session with photographs.

The Valedictory Session of the DET-NEDIME winter session on Geospatial Technologies was held
on 8th Mareh 2020 in the Department of Geography, University of Madras, Guindy Campus,
Chenna The valedictory function had all the participants of the wanter session along with
members from vanous other institutes and departments. The event had various speakersin the dars
The function started with an elegant welcome speech by Dr B Jaganathan Professor and Head,
Department of Geography, University of Madras who felicitated and welcomed all the guests in
the occasion The presidential address was delivered by Prof N Sivagnanam Eetired Professor
and Head, Department of Geography, Umwersity of Madras The Valedictory address was
delivered by Dr P Shanmugam Professor, Department of Ocean Enmineering, IIT Madras where
a lot of interaction happened with the participants regarding the techmcal aspects of the session
and about what they have graspedin particular from the 21 days After this the certificates for the
participants were given and a chance to speak on the overall impression of the session along wath
other non-technical aspects. The thank vou note was given by Dr. 5 Sanjeevi Department of
Geography, University of Madras and therefore concluding the valedictory function.



18. Logistic Details

18.1 Eindly provide photographs of participant lodging.







18 2 Kindly provide photos of classrooms/labs where program was conducted




183 Anvy other general photos that depicts summer/winter school ambience




18.4 Group photo




ANNEXURE |

(List of Participants)



Schedule of Programme
MRDMS-DST Sponsored 21 Days Training Programme
On Geospatial Technologies [Level 1]
(17" February 2020 — 08™ March 2020)

Annexure |
sn £ = s = = Mobile 2
8 Name Designation Department/Centre Institution/University Number Email 1D
Arvit Kumnar Ramadhin College, SheikhpuraMunger ) ) ) )
1 Facuity University, Munger SheikhpuraMunger Unjyersity 05330808738 ; amitgeciips@aomail.com
2 1 Anita Mary Gaorge RA Biological Oceanegraphy Division Mational Institute of Oceanography O7E7211794 ! ageorge@nio.org
Ayusmita Naik Bindiversity And Canservation OF ) ) ) )
3 Ph.D, Scholla_i_ _Hgti.'ia'_l REsources Cenl@_l Unlverls_rti_o_f_o_gglq BO1 7658755 gusmnanglm 23@gm§g com
Gliandan Kumar @ De_partn_*.ent of Gealogy, Central ) ) )
4 ' Facuity University of Kerala Ceniral University of Kerala TTE0E20636 chandankb@cuke:aia.as.:n
Gaatha © Government Coliege for Women )
5 Facuity Department of Gaography (Autonomous) Kumbakanam 5443380302 geethaasvanih@gman.com
6 | Gokulakrishnan Biolagist Tamilnadu Forest Department Erode Faorest Division B508143239 | gokulakrishnani 01 3@amail.com
7 | Helen Jenifer Faculty Department of Geography Mirmala Coliege for Women, Coimbatore 0842552444 | helanrai1228@gmail com
rannan Sathyamangatam Tiger Conseryation
8 | Vaithianathan Biologist Sathyamangalam Tiger Resemve Foundation Tamil Nadu Trust 7E10884541 § kannan vaithianathan@gmail.com
Raju N Department of Geography, University ) ) o
£l Ph.D. Scholar § of Madras University of Madras 7639346567 mazhaua;ugea@gmaﬂ.com
Salghuna N N International Institute of Information )
10 Resea_rcher Lab of S;}ga_!@j Infarmatics Technology, Hyderabad 9791810419 Is_al_Igrl_uEg@g_nlszc_a_rrl___________.
11 1 Sangunathan Ph.D, Scholla_I_ _Qgpartment of Appugd Geology Unwerg@_o_f_ﬁ_! afdras SE00140413 usz_npgu@gmail.cqg]
Sonawane Akash K.J.S5omaiya Arts Commerce and
12 ! Shankar Faculty Science College 0523082370 ! sonawaneakashli 01 @gmail.com
VSIK University PG centre
Vasanth Patil 5.8 Mandihalli, Sandur-583119 Beliari Dist.
13 Ph.0. Scholar 1 Department of Applied Geology Karnataka 9844425799 1 vasanthpatil.vskub@amail com

Pagelofl



ANNEXURE II

(Program Schedule with resource person)



Schedule of Programme
NRDMS-DST Sponsored 21 Days Training Programme
On Geospatial Technologies (Level 1)
(17" February,2020 — 08™ March,2020)

T
erparmemd ol Secece b Tectnsbopy

Venue: Gengraphm Information Science Lab, Department of Geography, University of Madras

ANNEXURE-I
To_pi-: Name of Resource Person

Day 01 - 17.02.2020 (Monday)
08:00-10:000  REGISTRATION '

| |
|" = JNAUGURATIDN i i T i '|
I I Dr. S. S. Ramakrishnan, Director, Institute of Remote Sensing, Anna I
! | University |
' ' Dr.N.Sivagnanam Former HOD, Department of Geography, '
I 10:00- 11.00 | University of Madras |
| ' ' | Dr. K. Kumaraswamy, |CSSR Senior Fellow, Department of Geography, |
| | Bahrathidasan University Editar, Indian Geographical Saociety |
i | Dr. Sheik Mohammad Hussain, Chairperson, School of Earth and i
| | Atmospheric Sciences, Upiversity of Madras. |
i | Dr.R.Jaganathan._ Coordinatar of the Programme i
, Professor and Head, Department of Geography, University of Madras. |
T 1+ S 1 i+ S |  TeaBreak =
~ 1130-1200  Interaction with the Participants | DrRJaganathan |
| 12.00- 13.00 Intmdua:tmn tEI Gemnfnrmatlcs—] Dr K Kumaramw I
| . TeuEtAEd - | R 11T R RS gL |
! 14.00-15.30 | ntmductmn tu Gemnfnrmahcs 1I ' Dr K Kumaraswamy |
B T ¢ 7 B [ Tea Ereak TTUREN PSS il i RO

| |

e 001730 b Acgiring deta (Gape) T ..
Or. D Surendran/ Mr.

! {Downloading of ASTER, MODIS, Sentinel, Bhuvar I D.S DharshanShylesh/ !

|

|

AcqmnngTupusheetafrum 5[)1 Guug}e Earth IMr S Stephen Jayaseelan

. @ndCensusData)
17.30-18.00 Filling in Feedback forms | |

Day 02: 18.02.2020 (Tuesday)

| 09.00-09.30 Presentation of Feedback | Dr.R.Jaganathan |
.~ 0930-11.00  Geospatial Data Analysis (Marketing, etc.)  Dr. AMulimani
L wwgoeae 0 | 0 TeaBesak 0000 |
i 11.30-1300 Map Design and Layout | Prof N.Sivagnanam |
S s . -
! 14.00-15.30 Lab 2: Maps Images - Indexing, Searching and | Br-B.-Slireridian |
_Labelling
bosi .h1 5 BD - 1ﬁ []1] e e e
16.00-17.30 Lab 3:Exploring QGIS Dr. D. Surendran

Filling in Feedback forms
Day 03: 18.02.2020 (Wednesday)

"'1?.[: . 1.[11]

i 08.00-09.30 ~ Presentation of Feedback i Dr. K .Jaganathan i
|_ - UH_.BD B 1_1 .EH]_ Spatfal Data and its Dimensions {Health care | - Dr_{;.Srin;gesh_ |
T e W _f’_m!__e.t.‘?_i! e e e P e O e STI Y
11.00-11.30 Tea Break |
3= I'ﬁ“if]'ﬁ_m ' Genreferencmg and Creation ﬂf Spanal Entmes . 5. Bivasankar |

~ 13.00- 14.00 i Lunch e i i b

_1400-1530  [Lab 4:Colors,Symbols & MakingMaps | Mr. D.S DharshanShylesh |




e e e e Ereak e

, Lab5: Geureferen{:mg Pru]emmn &
16.00-17:30 Reprojection | Mr. D_S.ngrlstfn?hfl.e'.sh_!

e s o
: Day 04: 20 I[_IE 2020 {Thursdayr] _
09.00-09.30  Presentation of Feedback T DeRuaganathan

Prof. N SNagnanam _ |

- 0930-11D00 ’Map Scales and Classification |

1 1.00-1130 ...T“ E"”k s gz gan b g r v e g e ]

_1130-13800 _MBPF'mlectfﬂﬂs T i F’mfNSWE'gﬂaﬂm

13.00-1400 Lunch -
J_ah 6: Creation of base map {F’mnt Llne

HO0=15:90 Fulfgun) | Mr. DS DharshanShylesh

|
| 153D-1600 Tea Eh'eak = ! = = K
| Lab 7: Creation of spatlai data by the

| _participants — Task sy
| 17.30-18.00 Filling in Feedback Faorms |

‘Day 05: 21.02.2020 (Friday)

16.00-17.30

Mr 8! DharshanShersh

| 0900-0930 Presentation of Feedback | DrR.aganathan |

| 09.30- 11.00 ' Dat“a Data E'xplnratfun and Genspatral data
| ' ' [F’ﬂkST and GeoDa software)

!-_ ey 1I_EII]— 1I3ﬂ: .. — Tea_ e : . .. | .. . : .. . : .. . : .. . : . . |
11.30-13.00 Lab 8: Vectﬂrﬁﬂaiys&ﬂ?erlay {Unlﬂn Mr DS DharshanShylesh [
. _Intersect) - _ Ms.Jeenu John

13.00- 1400 Lunch , |
""1 400- 1530 ""'"'""Hi'a"ﬁ"ﬁ':"?Eﬁféi"ﬁfﬁﬁiﬁiiﬁﬁéﬁE:'ﬁ"{'ﬁifr'ﬁﬁ*iéﬁ'i'é'él"'"'i'ﬂ'fi‘r'"'lfi'.ﬁ‘.'f)'}'i"a:'r'éﬁ'é'ﬁ‘é“ﬁ{rtééﬁ"?'a
= Difference) Ms. Jeenu John

15.30- 16.00 i Tea Break il |
'“'1 — ~ " Lab 10: Vectar Analysis - Network Analysis  |Mr DS DharshanShylesh /|
o ___Shortest Path | MsJeenuJohn |
1730-1800 F|I1|ng in Feedback Farms i |
Day 06: 22.02.2020 (Saturday) ' [

| 09.00- 0930 Presentation of Feedback | DrR.Jaganathan |

i 0930~ 11.00 fLah 10: Spatial and Nonspatial Queries |  Dr.D.Surendran / i
- (Adding and Editing atiributes) olle = WSBER |

Prof M. Sivagnanam

11, EH] - 1 I 31] 5 Tea Break

EI"IMWH 40~ 1200 " Lab 11: Spatial and Nonspatial Queries (Join & '"ﬁffﬁfﬁﬁr'é'ﬁﬂlr'é'ﬁ'?mm"";
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QGIS DOWNLOAD:
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QGIS USER GUIDE:

hitps //docs gagis_oral3 4/en/docs/user manual/

QGIS TRAINING MANUAL:

httos /ldocs ggis.ora/3 4/en/docsiiraining _manual/index htmi
SAGA DOWNLOAD:
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SAGA MANUALS, TUTORIALS AND GUIDES:

hitp /www saga-gis.org/en/index himl
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hitp //dst-iget.in/index php/tutorialdetails/1/]

htto:/{dst-iget infindex php/tutorialdetails/2/2

PROJECT MANAGEMENT SOFTWARES
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Spatial (Exploratory Spatial Data Analysis)
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PROLOGUE

The Earth Is a very complicated structure with a vast diversity in Its features and its
behavior starting from the Morth Pole to the South Pole. Geomatics can be understood
as a field in which the measurements of the features on earth are taken with suitable
mathematical solutions towards the complications that 1s found on earth _ It is basically
the field in which data is being created for further processing and analysis. Geomatics
serves as the base for vanous concepts such as Photogrammetry, Remote Sensing,
zlobal MNavigational Satellite System etc. For better understanding of the earth
features and to analyze them it is important to create a good set of data and that can
be achieved with the help of Geomatics which basically brings every feature on earth
to 1D, 2D and 3D coordinates

The field where the analysis and processing of this data 1s being carried out |s known
as Geoinformatics where the data collected is stored, processed and analyzed to gain
valuable information from it which can be useful in decision making. Geoinformatics
facilitates provision for storing the data in efficient Spatial Database Management
Systems such as PostgresSQL, MySQL etc. The usage of efficient Programming
Languages to build software that support the managing and analysis of data is the
core of Geoinformatics. A number of algorithms are developed using many languages
with each having its own FPros and Cons towards a reasonable output.

Geomatics and Geoinformatics are interrelated in a8 number of ways because the
algorithms developed are heavily dependent on the way in which datais captured and
the mathematical logic falling behind it In the modern world creation of efficient spatial
data is of prime importance and can be vital in many aspects that can have effect on

the near future
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GEOSPATIAL METHODS -
AN INTRODUCTION



ACQUIRING DATA (CAPTURE)1
(DOWNLOADING OF ASTER, MODIS, SENTINEL,

BHUVAN, ACQUIRING TOPOSHEET FROM SOI|,
GOOGLE EARTH AND CENSUS DATA)

OBJECTIVE:

* To familiarize with acquiring of Data from Different Sources



REMOTELY SENSED DATA

Kemote sensing Is the science of acquiring information about the Earth's
surface without actually being in contact with 1t

Femotely Sensed Data is captured with the help of Sensors in the satellites.

Every object on earth refiects back some amount of light from the wide range
of electromagnetic spectrum which is captured by the sensor and stored in it

Four major terms in regards to any satellite data will be

o Spectral Resolution — The sensors consist of bands for each
wavelength which captures the light reflected at that particular
wavelength.

o Spatial Resolution — Spatial resolution is a measure of the smallest
object that can be resolved by the sensor, or the ground area imaged
for the instantaneous field of view (IFOV) of the sensor In simpler
terms it is called as the Pixel Size.

o Radiometric Resolution — Radiometric resclution refers to how much
information is in a pixel and is expressed in units of bits. A single bit of
information represents a binary decision of yes or no, with a
mathematical value of 1 or 0.

o Temporal Resolution - Temporal resolufion is defined as the period of
time needed to revisit and acquire data for the exact same |ocation

Few major websites in which data can be acqguired

hitps //earthexplorer.usgs govf - USGS Earth Explorer

https://scihub copemicus eu/dhusfihome - ESA Open Access Hub
hitps: /ibhuvan nrsc.gov.infbhuvan links pho - Bhuvan

hitps //cisess umd edu/data-downloads/data-sets! - Maryland Unviersity
hitps:/{/giovannigsfc.nasa gov/giovannid. - Giovanmi




ASTER DATA

The ASTER (Advanced Spaceborne Thermal Emission and Reflection Radiometer)
5ensor is an imaging instrument flown on the Terra satellite which was launched in
December 1959 ASTER has been designed to acquire land surface temperature,
emislivity, reflectance, and elevation data and is a cooperative effort between NASA
and the Japanese Ministry of Economy, Trade, and Industry (METI) These ASTER
data are now available at the USGS Earth Explorer site.

MODIS

Satelite imagery from the Moderate Resolution Imaging Spectroradiometer
(MODI5) MODIS provides Earth observation data in a wide spactral range, from 19598
to the present. The MODIS satellites image the Earth every one to two days, though
individual products derived from MODIS data may have lower tempaoral resolutions.
MODIS is administerad by the National Aeronautics and Space Administration (NASA)
and the US Geological Survey (USGS). he data have a variety of resolutions; spectral,
spatial and temporal. Because the MODIS sensor is carmed on both the Terra and
Aqua satellites. it is generally possible to obtain images in the morning (Terra) and the
afternoon (Aqua) for any particular location. Might time data are also available in the

thermal range of the spectrum.
Sentinel

Sentinel-1 is the first of the Copernicus Programme satellite constellation conducted
by the European Space Agency This mission 15 composed of a constellation of two
satellites, Sentinel-1A and Sentinel-1B, which share the same orbital plane They carry
a C-band synthetic-aperture radar instrument which provides a collection of datain all-
weather, day or nightSentinel-2 is an Earth observation mission from the Copernicus
Frogramme that systematically acquires optical Imagery at high spatial resolution (10
m to 60 m) over land and coastal waters. The mission is a constellation with two twin
satellites, Sentinel-2A and Sentinel-2B

USGS EARTH EXPLORER

The United States Geological Survey (USGS, formerly simply Geological Survey) s a
scientific agency of the United States government. The United States Geological
Survey (LUSGS) Earth Explorer gives some extra capabilities: The Earth Explorer (EE)

user interface Is an online search, discovery, and ordering tool developed by the

3



United States Geological Survey (LUSGS) EE supports the searching of satellite,

aircraft, and other remote sensing inventories through interactive and textual-based

query capabiliies. Registered users of EE have access to more features than guest

users. The benefits of using USGS Is
* [Downloading data over chronological imelines.
s Specifying a wide range of criteria for searches

« Choosing from a long list of satellite and asrial imagery
How to download data from USGS Earth explorer?

1. First, you'll have to create an account with USGS. In the top-right corner, click

the Register button. You'll recelve instructions to activate yvour account.

2

Set your area of interest in the "Search Criteria” You can use one of these

options to create a region of interest
« |lsing an address to search
s |mporting a shapefile (in a zip file) or KML

« Oryou can just double-click the map to make your RO
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3. Selectyour data to download in the "Data Sets” tab
The USGS Earth Explorer remote sensing datasets are plentiful: asrial imagery .

AVHRER, commercial imagery, digital elevation, Landsat, LIDAR, MODIS, Radar
and more.
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4 Select the type of data from the list. If you want to select Landsat seres select
the Landsat [t depends on the date and time for which Landsat scene you can
download In the Landsat=»Landsat Collection1-Level 1 group, the most recent
Landsat imagery is L8 OLITIRS and L7 ETM+.

= Landsat [
# Landsat Collection 1 Level-3
# Landsat Analysis Ready Data (ARD)
4! Landsat Collection 1 Lavel-2 (On-Demand)

=I'Landsat Collection 1 Level-1
o @9 8 Landsat 83 OLUTIRS €1 Levek1
@ E Landsat 7 ETM+C1 Level1
W = Landsat4-5 TM C1 Level1

) E| Landsat 1.5 MSS C1 Level-1
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. If you want to download the ASTER DEM, select NASA LPDAAC collections,
from which select the ASTER selections.

. Filter your data in the "Additional Criteria" tab.

Set the cloud cover percentage on the data seis

. Download the required data in the "Results™ tab

e MNow that you've defined the date range, type of data and additional
criteria, the search results tab will populate with data sets that match
your query.

e |n the result tab you select the specific imagery you want to download.
But it's good to check the footprint for exactly where that scene is
located. You can also preview the data, which can be goodto see exactly
where clouds are in the image.

e Download the data by clicking the "Download" button . If you are going to
performing analysis on the Landsat data, the Level 1 GeoTIFF data
product Is probably the oneyou're after, which will be the largest file size.

How to download sentinel data?

1. Browse the site https: /isentinel esa intfweb/sentinel/sentinel-data-access

2. First, you'll have to create an account with European Space Agency (ESA)
In the top-right carner, click the Register button. You'll receive instructions.

to activate your account.
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3. Using the navigation tool navigate to the region of interest. Draw a

rectangular box arcund the area of interest.



4. Expand the
pass{ascending/descending), which missicn of sentinel to be downloadad
(sentinel 1 sentinel 2 sentinel 3) specify the sensor and click on search

button Select the images having less cloud cover and check whether the

menu

and

Image passes to area of interest.

How to Download Topsheet

1. Search the site soinakshe uk.gov.in
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Select the 'Get started’ and enter the adhar card details
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3. After venfying the adhar card details it will take to a page on that select

search by sheet no, and enter the OSM sheet no or select ‘geographical



search’ in which type the region [t will display the toposheet covering the
region From that select the required toposheet and click download.

How to download data from BHUVAN

1. Search Bhuvan nrsc.gov.in

2. Select open data archive

If you want to download LISS ||l images, select resourcesat-1, resourcesat-|l|

from the drop down If you want to download DEM Select cartosat from the list.
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4  Select the area using sither by bounding beox, map sheet, tile or by
interactive drawing.

5 Selecttiles and click on start. Select the tile that covering the region then
click the next option.

The images covering the selected tiles will be displayed, to view the image

before downloading select thumbnail view, then select the reguired image and

then click download.

How to download census data

1 Search censusindia.gov.in
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2. Select the ‘Censuslnfo’ and then select the 'Censusinfo India

Dashboard'from list
Cenagsinie
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3 A page will opens up which shows the details of the population of the whole

India. The map of India will be displayed on the righ't hand side From the
map select which state population to be displayed. From that select which
district population details to be displayed.

4. Export the details as pdf.
GOOGLE EARTH
Google earth is an open source program that is mostly used by
civiians to map out various locations on the surface of the earth |t

can easily be downloaded and installed on the PC and usage is




immediate. Google earth can be downloaded either on a mobile
smartphone or on a personal computer. Google earth gives users the
ability to upload their own data on the program using tools such as
Keyhole ML and then manipulate the data to suit their need. Google
garth offers a panoramic view of some of the landmarks and other

features which gives a real-time feeling of some of the features on
land.



MAPS, IMAGES -INDEXING & SEARCH

OBJECTIVE:
« To understand the map numbering
« To understand the image indexing

= To understand how to acquire data using smartphone



Toposheet Numbering

A topographic map Is a type of map characterized by large-scale detail and
quantitative representation of relief, usually using contour lines in modern mapping,
but historically using a variety of methods. A topographic map is typically published
a5 a map series, made up of two or more map sheets that combine to form the whale
map.

India & Adjacent countries

An International Series (within 4° N to 40° N Latitude and 44° Eto 124° E Longitude)
at the scale of 1- 1,000,000 is being considered as base map. The base map Is
divided into sections of 4° |atitude x 4° longitude and designated from 1 (at the
extreme north-west) to 136, covenng only land areas and leaving any 4° square if it

falls completely in the sea

For Indian Topographic maps, each section is further divided into 16 sections (4
rows by 4 columns), each of 1° latitude x 1° longitude (1:250,000), stanng from a
letter A (Morth-West corner) and ending on P, column wise. These degree sheels are

designated by a number and an alphabet such as 53
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These degree sheets are further sub-divided in the following ways Each sheetis
divided into four parts (2 rows by 2 columns),, each of 30' latitude x 30" longitude

(1:100,000) designating them by cardinal directions NW, NE, SW, and SE. Such
sheets are identified as 53 MISE
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Degree sheets have also been divided into 16 sheets (4 rows by 4 columns), each
15" latitude % 15' longitude (1:50,000) and numbered from 1 (at the north-west corner
of the particular degree sheet) to 16 column wise and are identified as 53 B/3

Each 1:50 000 scale sheet contains four (2 rows by 2 columns) 1:25 000 sheet ( T'
1/2 latitude x 7' 1/2 longitude ) which are numbered NW, NE, SW, and SE. Such
sheets are identified as 53 O/14/NE
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India New Series Of Indexing

Open Series Map' have been infroduced as per the National Map Policy of 2005 by
Survey of India. For the same a new map numbering system has been adopted instead
of the previous India and Adjacent Countries (IAC). Map numbering is of the form 'A-
12A-1%

The IMW numbering system with minor modification is used upto 1°x1°/1.250,000
scale.

a. Since the IMW map number for India will always start with "N’ (India being in the
northern hemisphere), the first letter is omitted.

b. The nexi alphabet and number of the IMW map number denotes the §°x4°
region of the MW series.

L L
§ R
40°N w
J-43 3
W 36°N [ woow
g |is|da| 3 B &
32°N . 32°N
42 | 43 | Fe4a
| H42 | M43 H45 | H-46 | H47 |
EB N L i e L-J = = g 28 N
G-42 | G43 | G-44 \G:zgq 46’ G-47
24°N 22t £ e et IM24°N
F E-43 | F-44 F}ﬁa F
20°N =i —t EU“NED:'
-43 Eaf}/“'E-ds
16°N P 16°N
D-42 Btagr« DA
12°N . $—112°N
c42 | ¢ 44 C-46
BN —— 1 8°N
. - : - B-46
S o 2 S 4°N 4°N
w W
a b



Each 6°x4° rectangle is further subdivided into 24 squares of 1°x1°, Each square is
indicated senally by an alphabet increasing first towards east and then towards
south, starting with "A'.

“/A|B/C|D|E|F
CIGIH[I]J]K[L
~MINO[PIQR
_sTluvwhd

Each 1°x1" square Is further divided into 16 squares of 15'x15' (15 minutesx15
minutes) Each square is indicated senally by a number increasing first towards
south and then towards east, starting with '1' (similar to the system adopted in India

and Adjacent Countries).

SN L.

25°N

"15913
~ 261014

The table below shoes the scale of the map and it's aerial extent.

Scale of the map longxlat Aerial Extent (Km)
1:1,000,000 6%%4P

1:250,000 10x 19 108x108

1:50,000 15%x15 2Tx27

1:25,000 X2 %712 13%13

1:10.000 3x3"(City Map) 5.4x%5 4

1:5,000 Village map

15




1:2,000

36 %36 (Village map)

1.08x1.08

1:500

Property Map

Image Indexing

When the the images are downloaded a metafile is also downloaded along with it
which describes the data abouthe data For example The download Landsat Image
LCO8_L1TP_143051_20190407_20190422 01_T1tar Here
LCOB Specifies the spacecraft |D L1TF Specifies the data type, 143 is the path 51 is

the row number then the period of acguistion,01-specifies the collection number and

have the file name

T1 specifies the collection category For our convenience we can rename the file but
the nomenclature must be proper so that we can identify it later The dates of the data
must specifiad.

It's always good to create a document along with hyperlink to show the path when

large number of darta is using for the study.

Acquiring data, scanning & capture by phone

The hardcopy of images can be acqguired and scanned using smartphones and can

be stored in different formats. The coordinates of a location can be acquired using

Google maps or by using various apps
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1.EXPLORING QGIS

OBJECTIVES:
« Getting familiar with QGIS interface
« Installing a plugin
+ Adding Vector and Raster data layers to QGIS map Canvas
» Familiarize important tools in QGIS
+ Viewing a map layer
DATASETS

« tamilnadu shp
« roadnetwork shp

s airport.shp



Quantum GIS is a free and open source G|S application. It was a result of Source
Forge project, QGIS is developaed using C++ and Qt toolkit. Initially QGlS developed
for displaying the G|S data, now it evolved as full GIS software package |tis published
under GMNU Free Documentation License as an official project of Open Source
Geospatial Foundation (OSGeo). It is compatible with all the operating systems and
can very well handle multiple raster, vector and databases functionalities,
s Starting QGIS, adding data
o First find the QGIS icon, shown below. The ican is often located 1) as a
desktop or taskbar shortcut,

Q

Double left click on the QGIS icon, and be patient while a start banner displays

This will open the main QGIS window

Wy G e pas Seag Pages o Beme Camas i |
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» [Jote there are Table of Contents and Data panel, as well as various icons and

menu bars.
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o [0 addlayers

= View =Panels=Layers

o [0 add Libraries
Processing=Toolbox=>Libraries (If processing Is not visible in the menu
go to plugins=>manage and install Plugins. in that turn the processing Field

on)

o o add Raster Layer
o Layer=>Add Layer=>Add Raster Layer

o A dialogue box will appear, from that select the source

o |0 add Vector Layer
o Layer=>Add Layer-=>Add Vector Layer

o A dialogue box will appear, from that select the source

o 1o addplugins
Flugins=>Manage and install Plugins=>5earch the required plugin =»Install
it

* Panning and Zooming.
QGIS allows you to change the magnification and area that you view In your data

panel. There is a cluster of zoom buttons (see right). They are typically along the top

of the main window, but because the toolbars are “dockable’, the may be elsewhere.

/ OREErBPLOR LD

— = —,.:.i.i vt
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o Thereis a 'pan” button, a hand, that does not change the magnification,
but allows you to click/drag to position data

o Left clicking on the plus (+) magnifying glass changes it to a "zoom in"
cursor, then click on the data panel will zoom in on a point. Y ou can also
|eft click and hold/drag to define a zoom area.

o The minus cursor zeoms out, and the “arrows in” and “arrows out’
buttons, found below the magnifying glass buttons. zoom the entire pane
by a fixed amount

o There is a magnifying glass with a yellow square behind that zooms to
selected features {more on that |ater)

o Onewith s gray square behind that zooms to a layer selected in the table
of contents.

o There are also two buttons with carets that zooms back and forth among
previous zoom levels.

o

« Some important tools in QGIS
o Theinteractive measurement tools l'"'z"l.

o ¥ Toggle Editing

o (QG|S provides several tools to select features in the map canvas

Ta select one or several features with the mouse, you can use ong of the following

tools:

o [EQS elect Fesfures by area or single click
. — 7

& Sefect Features by Pelygan
1 !

o .“—‘RES glect Features by Freshend

.
| =
o {—%S elect Fegtures by Radius

« Viewing a map layer

o Open the vector layers provided such as tamilnadu district shape file, airport
and the road network. (Layer=»Add Layer=»Add Vector Layer).

21
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The vector layer can be added from a file, directory, database, Protocol: HTTPs,
cloud etc.

Right click each layer and open the attribute table of each layer and check what
are the attributes present in each layer

Select a feature from the stiribute table correspondingly that feature will get
selected on the interface.

You can click twice on the field header to sort the column in descending ordar,

Check List

. How to add Raster Layer

Which tool is used for panning
Which tool is used for zooming to selected features
How to open the attribuie table

How to select a feature using attribute table



2.COLORS, SYMBOLS & MAKING MAPS

OBJECTIVE
e To understand how to change polygon color
e To understand how to change symbol of line and point
features
o To prepare aprint ready map
DATASETS

« tamilnadu shp
« roadnetwork shp

e point_districts shp



How to change color of Polygon
s Add the polygon feature to the interface. In this exercise add Tamilnadu
shapefile Layer=>Add Layer-=>Add vector Layer
e Right click the layer and go to properties. A layer properties dialogue box will

appear
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= [romthe dialogue box select symbology Select the single symbol aption from
the drop drown located on the top right region.
e« Select on fill. Choose the type of fill such as simple fill, gradient fill .
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o Choose the fill color fill style and color of the boundary line and width by

selecting the stroke color width and style
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Select apply and then click okay

The polygon feature will be displayed according to the selected style

To label the polygon feature. Right click the layer and go to properties and
select single label from the drop down on the top right corner.

Select what to be displayed under the value and adjust the style of the text
Select apply and click okay.

To Change the Symbol of Point and Line Features

Add the vector layers into the interface. In this add the shapefile of airport and
the road network

Right click the layer, Go to properties and select symbology from the dislogue
box

Select the plus symbol to add new marker

Select the symbol layer type from the drop down displayed Based on the
'symbol layer type' a set of symbols will be displayed at the bottom Choose the
symbol according to the characteristic of the feature For a point feature the

style will be displayed as below

Selct the fill color stroke color size of the symbol
Go to apply and then click okay

The Point and line feature will be displayed according to the selected style on

the panel



Map For Print Ready
e Go to the "Project” section on the menu, and select "MNew Print Composer”. In
the composer dialogue box, give the composition a name, and then click OK
s A new composer window will appear. To add your map |, click "Add ltem ", " Add

Map, and then draw a box just inside the penmeter of the page
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If the map is too large or too small, you can adjust the “Scale” cption under  “ltem
properties” on the right. A larger number will make the map smaller. A smaller
number will make the map larger

e Toaddtitle Inthe menu, select"Additem", and “Add Title of the map

o Click on this button:
e Click on the page. above the map, and a label will appear at the top of the map.
« [Resizeitand placeitin the top centre of the page. |t can be resized and moved
in the same way that you resized and moved the map
e To add North arrow, "Add item” and select " Add North Arrow
e To add Scale bar Select “Add item "and Select "add Scale bar
o Setthe scale bar units and Style of the scale bar.
o To addlegend to the map Select Add legend from add item menu
o [raw a box where you want the legend to appear. By default, all |layers on the

map will appear as legend items.
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Toremove a legend item, uncheck the "Auto update” checkbox to the right, and
then select and manually remove the layers you don't want in your legend using
the minus button.
To change the name of a legend item as it shows up in the legend, click the
legend item itself, and then change the title of the legend in the item properties
To add Grid, Choose the gnd option in item properties

o Add grid by clicking on + option .Then Click on the modify grid option
Select option on the gnd type
Change the CR5 to WGS 1984 by clicking Change
Choose the interval
Setthe units of X and Y
Choose the frame style
If the coordinates to be displayed then fick draw coordinates icon
Export the map

o The map can be exported as image or pdf

o From the layout=>Choose export as image !t will be exported on the

desired location

Lo .m0 FEmh i R ndh 80 000 a1l o
————————— I —— T ——

Road Newtwark and headquarters of tamilnadu

* polnt_dismicts
roadreatwork
[ vamilnadu
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CHECK LIST
1. How to change the symbology of pelygon into gradient Fill

2 How to change the size in symbology of point feature

3. How to display the latitude and Longitude values in the map Layout



3.GEOREFERENCING, PROJECTION &
REPROJECTION

OBJECTIVE:

e Togeoreference atoposheet by using graticule intersections

in a known coordinate system and datum
e To get familiar with the projecting and reprojecting of the

data sets by using Quantum GIS

e To getfamiliar with symbology types while preparing maps

DATASETS

 [oposheet

« tamilnadu shp



Georeferencing
Georeferencing is a process of establishing a mathematical relationship between the
images Coordinate system and the real world spatial coordinate system. This
mathematical relationship can be assigned by any one of the transformation settings,
viz. Polynomial order 1, 2or 3, Linear, Projective and Thin Piate Spline etc. Polynomial
order 2 s the most widely used transformation in Georeferencing
« Step:1 Scanthe map
The first task you will have to do is to scan your map. If your map is too big, then you
can scan it in different parts but keep in mind that you will have to repeat pre-
processing and georeferencing tasks for each part.
e Step: 2 Import the map into QGIS
o Layer=>Add layer=»Add raster layar
» Step 3 Preparational steps
You will use the georeferencing plugin from QGIS, the plugin is already installed
in QGIS. Activate the plugin using the plugin manager The plugin is named
Georeferencer GDAL
o Click now on plugins = georeferencer.
o In the new window you need to open your scanned image by clicking on
Open Raster and choose your desired map.
Zoom to the lower left corner and mark a spot of longitudes and latitudes. Then read
the corresponding values at the edge of the map and insert these values as ‘new
values of x and y. Please make sure that you're working diagonally_ In our example it
would be: lower left, upper right, upper left, lower right. This will minimize problems
according to the visibility of the map during georeferencing it
s Step 4 —processing it
o After you have marked the four points, click on the green arrow Start

Gearefarencing. A new window will open.
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The transformation type in our example is 'linear” which means that we will anly
need to define 3 points to get a georeferenced image but it doesn't mean you
will certainly get a good one.

The Hesamplng method spsacifies how the ftransformed pixels (the
transformation could make a sguare pixel into a cone or a trapeze but it nesds
to be square in the target image to be stored as a raster., ) If you choose
nearest neighbour you will not change the color code of a pixel. But in fact we
are not interested in the correct color code but in a good representation of our
map In our GlS-project.

Compression should be none. So an image file and the values in it will not be
distorted in any way

Define your target images name and location in the Output raster field.

As the Target SRS you need to choose your defined target coardinate system
Generate a POF report if you like.

Load the georeferenced layer in QGIS

PROJECTION

A mathematical surface of oblate spheroid best fiting the irregular surface of the earth

is considered as a frame of reference for measuring locations on the surface of earth

and Is called as Datum If the spheroid |s best fitting a particular area, then itis called

as Local Datum and if itis best fitting the entre globe then it is called as Global Datum.

For example Everest ellipsoid is the bast fit to India and its adjacent countries but not

to the entire world, similarly WGS 84 ellipsoid is the best fit to the entire world but not

exactly to India Generally Geographic Coordinate Systems (GCS) are associated with

these datum, the measuring units are angular in nature. To overcome this difficulty of

representing a three dimensional curved surface on a piece of paper we use a method
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called as map projection a projection is never accurate. Choosing the right projection
is very important for successful GIS projects
STEPS:
e (Open the raster layer of georeferenced toposheet of |last tutorial In the map
canvas via, Layer = Add Vector Layer=>or else directly click on add vector
layer icon from the toolbar, browse and select the georeferenced raster layerin

tutorial data ( View=>Toolbar=»Manage Layer toolbar

« [ow Right-Click on the shapefile cpened= Set CRS =Set Layer CRS, Set
WGSE4 EPSG 4326 from ‘coordinate reference systems of the world' section
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Or right click the shape file=»properties=2>Source=>5et the coordinate system under

Geometry and coordinate reference system.
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If we use CRS of the first layer for setting the CRS for projects, then the map canvas
CRS will be that of the added layer.
TRANSFORMATIONS
Reprojection of vector layers from Geographic to the projected system is often
required for
Various geoprocessing analyses
Steps:
e« [or Reprojection go fo the menu bar choose Vector=»Data management

tools=>reproject layer
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A dialog box of reproject layer will open |n that choose the CRS to which the
layer to be projected and click run. After 100 % completion click close.
[ Crpten

b ol < - i Ripraject layer
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The reprojected layer will appear in the |ayer panel. Save the reprojected shape
file by right clicking the reprojected shapsfiie ®Export=>Save feature as
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In that on the format select ESRI shape file and give the name and choose at

the corresponding location.

Use of ‘On the Fly' Option

Open a new Qgis window, add the projected and reprojected layerinto it After adding

the layers click on Zoom Full’ tool. The result will be look like as shown below, You
can use Zoom in tool to get betier idea
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You can notice the two files opening at two different locations in the workspace inspite

of they belonging to the same area "Tamilnadu District". Because it belongs to two

coordinate system By disabling the on the fly both layers will overlap each other

It can be done by project=>properties=>Clear the tick in the “no projection” opened in

the Project properties dialog box You can see that both layers is overlapping each

other
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SYMBOLOGY TYPES

Symbology is the application of graphic symbols-varied by color, size, and other

properties —to represent gecgraphic features on the map. The symbology of a layer is

its visual appearance on the map .The basic strength of GIS over other ways of

representing data with spatial aspects is that a dynamic visual representation of the

data Different types of Maps can be prepared Cne of them is Cholropleth Map

Choropleth maps

A map which uses differences in shading, coloring, or the placing of symbols within

predefined areas to indicate the average values of a particular guantity in those areas

Apply colors to polygons in order to demonstrate variations in the values that we want

to convey in our stories

Add the vector file to the interface by layer-=>Add Layer=»Add vector Layer

In this exercise the shapefile of Tamilnadu districts is taken It will be added to
the interface

Right click the layer and select the properties

From the layer properties dialogue box selectlabels From the drop down select
single labels

And change the text font, size, style and color and click ok,

Again right click the layer and select properties, from the dialogue box Select
the "Symbology”. The arrow to the right of "No symbol" produces a drop-down
menu.

Select the “Graduated’ option Now we have to decide which value to dispiay.
Click on the arrow to the far night of the space next to the "value” label to obtain
the drop-down menu. Select "density” Select the color ramp and choose the
shade of color.

Y ou'll notice that QGIS defaults to 5 "Classes" which divide the values inta five
equal parts You can change the class.

Faor our demonstration map, we will use the five equal classes. Select the type
of mode There are 5 types of modes avallable Equal Count, Equal Interval
Logarithmic scale, Natural Breaks, Pretty Breaks, and Standard Deviation.
Select the type of interval and click Classify You can get rid of the decimal
places by double-clicking on the values to produce a small dialogue box. Select
the "Apply" and then "OK" tabs



« A lggend appears on the menu to the left, and map is color coded with the
darker colors representing areas with the higher density

* [Now export this Cholropleth map in @ map layout form
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CHECK LIST

1. How will you reproject a layer

2. How will you choose your classification interval
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4.CREATION OF BASE MAP

OBJECTIVE:

* To digitize (Vectorization) a toposheet using Quantum GIS

DATASETS

s T[oposheet
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With the help of digitzation we can create different set of layers Viz. Rivers, roads,
schools, ward boundaries and building blocks from a single map; this process is known
as Vectorization Vector datais easy to edit. update andis more accurate as compared
to raster data. Vector data 1s more efficient for GIS analysis. Due to these reasons
Vectorization is the first step in many GIS projects

Vector data is mainly of thres types —

+ Point: It consists of single points having (X, Y) coordinates, for example lamp
posts, bus stops and postbox positions etc.

e« Line |t consists a series of (X, Y) coordinates in & seqguence (from start node
to end node with a number of vertices joining these two nodes). For example
roads, power lines, ward boundaries and contours etc.

o [olygon: It is a series of (X, Y) coordinates in a sequence closing a figure
where first and last points are the same. For example lakes, building blocks,

village blocks, ward areas and forests etc.

STEPS
e (Open the raster layer of georeferenced toposheet of |last tutorial in the map
canvas via. Layer = Add Layer=>Add Raster Layer or else directly click on add
raster layer icon from the toclbar, browse and select the georeferenced raster

layer in tutorial data [ View=>Toolbar=Manage Layer toolbar

Prged Bl Yiew H'F_il.l Bugkit Weogr Bwts Quimme Vb Hek hagEasiy Hep
" i A [ e Ry £ i L] ; =
=N D= el aLma s #E =- -
Sk Luywe .
NEVA -
rehins bt | s e G I a0 Ry Lty [ErRT ey oo -
1O F g i nesnres, B et bt L d
r B, el Defrrwiet Tt L Otk T
f—— '
i W s bl Ly -kl e
® R o =il 47, datd Spukalrn Layer— Lol s L . 0D
B | B sl WEESL IpaabiLige o O P
L" B, e T S i Bl ERE 2 o G
o, : i i ﬂ Brts Cribw Spmbnd Laiver [ -] 1 l.u I..mlml:::':r
¥ Ge i d i B MilAFEAR VLY Lyt (RN T PERTRE
;‘"""'* I Aats wdemoneATS Lape - ke = G R ansiyen
iz i - LR v ) PreT e —
oy dn W :H'"-c_-!'-“'rrvr- Lo o et
E":""' ron s ey e Ay et o veche mapin
Im2 = ek WFE . 0
W wnvarn | [ HEeeLamTing FE e e e Gl Yot
=4 iy s ks i AR ST PN Ca L o O Vectoy jenans
a T T 2 - dind v 0 Flarey
kivor [ = e
- cal L ) o (3 it ki
= L Voot s
o B Oney
@ OEam
-2

[l S TR =Y

B Yy e G

39



Creation of the shape file

Point Layer creation

e To create new point layer, go to main menu bar in QAGIS interface and select
Layer =2>Create layer=MNew Shape file Laysar

= [MNowthe MNew vector Layer window will popup. Select Type=>Foint as we are
Interested in creating a point layer.

e Specify CRS same as original layer, | &, as 'EPSG 4326 - WGS 84" To do this
click on Specify CRS = Select the 'WGS 84" under Coordinate reference
gystem of the world =Click on OK

We can add the required atiributes to the vector layer we have created If we want to
add the name, type, area, width ... as attributes we can do it by specifying the field
and type of the variable {like text, whole number, decimal number and date) .Click on

‘Add to sttribute List' and the attribute will be added to the list. Now add the attnbutes
details shown in the below figure
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Mote: If you want to remove the added attribute from the list, select the attnbute you
want to delete and click on 'Remove attribute’ in ‘MNew Vector Layer window,
o (Once the required attnbutes are added, click on ‘OK'.

To start digitization

= [nable the editing mode of the corresponding vector layer Right click on point
shape file that i1s created and click on Togagle Editing’
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= Youwill notice a pencil symbol on left side of the layer name, This tells you that the
layer 1s ready for editing. Zoom Into the toposheet where details present to be
digitized.

e Click on Add feature icon from digitizing toolbar

Place the pointer at the center of the feature of interest and click .You will be
presented with an 'Attributes’ window. Fill the required attribute information like 'id’,
'‘Name’' (those fields that have created earlier). The point will be created with the
specified atinbutes at the spacified location.

e« Now open the attribute table of point shape file by right clicking on the layer and
selecting Open Aftribute Table' If you want to change any details, then simply
select the attribute by double click and edit it.

e C(Click on 'Save Layer Edits’ icon in 'Digitizing’ tool bar, to save the edits After

saving click once again on the toggle button to stop editing This will save the point
layer along with its attnbutes.

To create line features

= T[ocreate line layer, goto Layer=» Create layer=>» New Shapefile Layer,

The 'New vector Layer window will open up. Select 'Type’ as 'Line' as we are

interested in creating Line layer of roads and Specify CRS as EPSG. 4326 —
WGES 54" Add required attributes.

The layer is created and will be listed in Map legend. Right click on layer, click on

‘Toggle Editing.

41



« Joomintothe toposheet where roads are seen. Click on 'Add feature’ icon from
‘Digitizing toolbar, Now trace cursor along the middle of the road by using left

mouse button to insert

Vertices when you think the road changes its profile, this means you have to insert
more vertices while digitizing bends to get smooth curve. When you reach a Junction
or at the end of the road click an the right mouse button to stop.

o [ow Aftributes’ window will open, fill in the appropriate attributes. For example
Once you are done with digiizing one road, try and digitize the road network by
using the snapping the tool which Is very effective and reduces errors like
Overshoot and Undershoot. |t helps to find outlocation of one feature in relation
to other feature by use of the snapping tool it 1s possible to get an accurate

intersection of roads.

Once you finish digitizing all roads in the toposheet save the edits and stop

editing by
o (Clicking on Toggle editing button. Now the road network along with its

attributes will be saved.

Polygon Layer creation:

Folygon 1s basically used to demarcate areas such as administrative parcels, forests,
bulld-up

Areas and water bodies etc.

= To create Polygon layer, go to Layer=» Create layer=» New Shape file Layer
The 'Mew vector Layer window will open up.

s Select Type =»Polygon=>and Specify CRS as EPSG 4326 —WGS 64

» Add required attributes for example Name' and ciick 'OK'. "Save as' window
will open up, save the file at appropriate location

s  The layer will be created and listed under Map Legend. Right click on layer
and click on Teggle Editing'.

s Joom into the toposheet where polygon features are located.

e Click on Add feature' icon from digitizing toolbar. Make sure that the snapping

option for layer is also enabled.
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Start digitizing the polygons by using left mouse button to insert vertices and
right mouse button to finish. Once you finish digitizing all reserve areas, save

edits and de-select the Toggle editing button.

CHECK LIST
. How to add the attribute 'name’ to the polygon feature
. How to digitize the road network
. How to start and stop editing



9.VECTOR ANALYSIS-OVERLAY

OBJECTIVE:
= To get familiar with overlay operations such as Union,

Intersection, and Symmetric Difference is familiarized
DATASETS

e districts shp
« Chennal shp

s Kancheepuram shp
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Overlay
Overlay Is the primary way to combine information from two separate themes.
Owverlays are most common for polygonal data and perform geometric intersection
which results in a new layer with the combined attributes of both initial layers The
other operations are symmetric difference and the union. |n the symmetric difference
the area that is common to both the polygon features will be deducted, In union both
the polygons get combined to a single feature.
Intersect

« Add both polygons to the QGIS interface, Layer=Add Layer-=>Add vector

Layer The polygons must have an overlapping area

s (Gotovector fromthe menu, Vector=>Geoprocessing=»intersect
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« A dialogue box of intersection will appear in that add the Input layer. add the
overlay layer the layer which have overlapping area Then click Run
« Theintersection polygon will appear in the interface Y ou can see that the area

which 1s common to both the polygon will come as an output.

Symmetrical difference
« Add both polygons to the interface

¢ Goto Vector=2>Geoprocessing=»Symmetric Difference
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« A dialogue box of symmetric difference will appear. Select the input and the
overliay layer and click run

e A layer named symmetric difference will appear on the panel in which the
intersected portion gets removed and other portion remains
Union
« Add both polygons to the interface
e Goto Veclor=2Geoprocessing=>Union
e Add the input and overlay layer and click run

e The layer named union will be displayed on the panel

To verify intersect +symmetric difference=union
CHECK LIST

1. How to check the 'union’ using intersect and symmetric difference
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6.VECTOR ANALYSIS-NETWORK ANALYSIS

OBJECTIVE:

= To getfamiliarise with network analysis

DATASETS

« tamilnadu shp

e [oadnetwork shp
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Dijkstra’s algorithm (or Dijkstra’s Shortest Path First algorithm SPF algorithm)

Is an algorithm for finding the shortest paths between nodes in a graph, It can also be

used for finding the shortest paths from a single node to a single destination node by

stopping the algonthm once the shortest path to the destination node has been

determined Using the netwaork analysis tool the shortest distance between two nodes

can be finded out.

Steps:

Add the road network of Tamilnadu district to the QGIS interface

Add the OSM layer to the interface by Web=0uick Map services=205M
Switch on the OSM Layer

GotoProcessing=>Toolbox=2»Network Analysi=2 Shortest Path (Faintto Foint)
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A dialogue box of shortest path point to point will be displayed | select the vector
layer representing network

Specify the start point and end point and click run

A layer called shortest path will added to the panel

Right click the layer and check the attribute table

To add the length Switch on the toggle editor and click on the field calculator,
type the name of the field, it's type and length

Select the $length and click ok
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« Thelength of the shortest path will be displayed
CHECKLIST

1. How will you find the shortest path between two nodes

2. How to add the attribute length’ of the shortest path
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7.SPATIAL AND NONSPATIAL QUERIES

OBJECTIVE:
« To get familiar with constructing spatial and Nonspatial
gueries in Quantum GIS.
DATASETS

« tamilnadu shp

« taluk.shp



Query in GIS is a logical expression that selects and displays only the features or the

attributes satisfying the criteria defined by the user. This is a very useful tool for

expioring the information and spatial patterns in the given data-sets Queries are

generally of two types 'attribute query' and 'spatial query'. Attribute query Is also known

‘as 'aspatial query' purely depends up on the attribute information associated with

geographical data-set. |t uses relational operators and Boolean |ogic to get the desired

results from the attributes of the data-sets, Spatial query selects geographical features

based on location and spatial relationships. It uses spatial |ogic or spatial relationships.

among the datasets such as adjacency, intersect, within etc.

SPATIAL QUERY

e Open the vector layer in the map canvas via, Layer = Add vector Layer=>or glse
directly click on add vector layer icon from the toolbar. browse and select the
georeferenced raster layer in tutorial data ( View=»Toolbar=2Manage Layer
toolbar)

* Add both vector layer provided in the tutorial

e Right click the shapefile and check the attribute details in each shapefile

e Goto Vector = Data Management Tools =»Join attributes by [ocation
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e Specify the input layer and jaint layer. The input layer |s the one we want to add
the attributes to.The Join vector layer will be the taluk point's layer. We want to
know what all taluk is "contains" in a district Select contains from Geometric
procedure.

e Select the type of joint and click run.

e The new joined layer have features from taluk shp Right-click on the layer and
seiect Open Attnbute Table
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e Savethe joined layer by right clicking the layer=»export=>save feature as Save the

feature at desired |ocation,
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ASPATIAL QUERY

First. we open Quantum GIS
Add the vector layers of Tamilnadu by clicking on the 'Add Vector' or from the
Menu bar (Layer =»Add Layer=»Add Vector Layer)

Query no 1: From the given data-sets, which districts have least density of

population
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Qpen the Attribute table of 'tamilnadu shp' (Right click on the layer — Open
Attribute Table)

Search for the "Density” column in the atiribute table

A triangle 1s seen next to title name. Triangle pointing upward indicates that the
data in the column is in 'Ascending order and vice-versa

Arrange the data in ascending order for ‘Density’ So the first entry will have
minimum population, which we are looking for.

MNext step is to see this area spatially. Click on the row you clicked, the area is
selected and highlighted in the map canvas.

To create a new shape file of the selected area, naht click on layer name 1 &
‘tamilnadu shp' under 'Layers' and click on 'Save Selection As' You will be
directed to 'Save vector layer as window, Select desired name and location
using '‘Browse

Click on ‘Save' and 'OK' to finish.
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Query no: 2 find out the areas having “population density” above 500

« (Open the Attribute table of tamilnadu shp' Click on 'select features using

expression’ from the menu. This window contains different functions and list of

fields.
Function help window Is to the top right, different operators in the centre and &

space to build the required query under 'Expression’

s« Selectthe condition density greater than 500 (Density=500).
Selectthese areas to highlight it on the map. As discussed earlier we can export

these selected areas as separate vactor layer to create a map

CHECK LIST

1. How will you combine attributes in the taluk.shp to the district.shp

2. Find outthe areas having population density=1000



8.GEOSTATISTICAL OPERATIONS —POINT
PATTERN ANALYSIS

OBJECTIVE:

= To getfamiliarize with point pattern analysis

DATA SET

e moisiure shp

65



A very basic form of point pattern analysis involves summary statistics such as the
mean centre standard distance Mean cenire is the computed average x and vy
coordinate Standard distance is the measure of the variance betwsen the average
distances of the features to the mean centre.
1. Go to Processing=>»Tool box=»5Saga-=»Geostatistics=>Spatial Point Pattern
Analysis
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A dialog box will appear Selectthe point value the vertex distance and click

run

2 The layers such as Bounding box, Standard Distance & Mean Centre will be
displayed on the panel
4 Right click each layer and cheack the attribute tabie.

CHECK LIST

1. How will you compute the mean centre of a set of point data




9.GEOSTATISTICAL-INTERPOLATION BASIC
SUMMERY

OBJECTIVE:
» To familiarize geostatistical operations such as
interpolation
e To familiarize Basic statistics
DATASETS

* moisture.csy



zeostatistics 1s a class of statistics used to analyse and predict the values associated
with spatial or spatiotemporal phenomena. [t incorporates the spatial coordinates for
the analysis. One of the analysis is interpolation. The purpose of interpolation is to
create a continuous surface from point or line data Different types of interpolation is
there such as Inverse Distance weighting (IDW), Natural Meighbour Inverse distance
Weighted (NNIDW), Spline and kringing.
IDW Interpolation
The Inverse Distance Welghting interpolation assumes that each input point has a
local influence that diminishes with distance It weights the points closer to the
processing cell greater than those further away A specified number of points, or all
points within a specified radius can be used to determineg the output value of each
location. Use of this method assumes the variable being mapped decreases In
infiuence with distance from its sampled location
« Add the csv file into the interface and convert the csv file into a shapefile by
opening Layer=>Add Layer=>Add Delimited text Layer.
e Select the geometry type as point type and then input x and vy values and set
the coordinate system
= The csvfile will be converted into shape file and will be displayed on the panel
This is a temporary layer
« Right click the layer and export it to the desired location.
o Goto Tool=»Processing=»|nterpolation=>»IDW [nterpolation

e A dialog box of IDW interpolation will appear
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s Select the vector layer to be interpolated and choose which attnbute to

intercolate



Click the add button the vector layer and the atiribute we choose is displayed
there

Select the extent on the canvas and set the number of rows and columns and
click ok.

The interpolated layer will displayed on the panel check the lowest and highest
value

Right click the layer and go to properties and choose symbology From the
render type choose single band pseudocolor and select the style and click ok

Right click the layer and export the interpolated |layer to the desired location.
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Basic statistics

Basic statistics are a set of values calculated from a dataset, known as, the
mean, the mode, the median and standard deviation, and are exactly what their
name suggests, the most basic statistics. They form the basis of statistics and
are some of the most valuable to calculate. Often used as tools for the
organization on larger datasets.

e Go to vector=»Analysis=»Basic statistics for field

o Selectthe input layer

¢ (Choose the field whose values to be computed

o Click run

e Check on the result viewer a file will display showing the statistical

components
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CHECK LIST

« How will you create a moisture map when point data is given

s (Calculate the statistics of the field density in the tamilnadu shp
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10.FIELD TO LAB (IMPORTING FIELD DATA IN
QGIS)

OBJECTIVE:
« To download the waypoints collected from the hand held GPS

in the field and conversion into “shp file format

DATASETS

e GPX Points from the field

G1



This tutorial aims to describe the steps involved in downloading waypoints collected
from the hand held GPS and conversion into the *shp file format. The Waypoints can

be collected using smart phone Some of the apps are mentioned in the table below.

Name of the App Source
GPS Essentials
Playstore
GPS Test
Playstore
[ o]
GPX Viewer __._.;.L
3 .
Playstore

STEPS

o Connect GPS to the computer and import the waypoints into the system. GPX
15 a standard format when saving data from a hand held GPS

e QGIS can load GPx files as layer. Open QGI|S and add vector layer. Select file
type GFs exchange format Locate reguired folder and file name then open.
GPX data contains GPS waypoints opens as layer

e To select multiple data types, hold the CTRL key as data types are selected
Layers will be displayed

= ‘You can change the appearance by right clicking layer and selecting properties

o QG|IS will not allow editing of the GFPX layer Editing is only permitted on
shapefile layers. To edit the GPX layer convert that to a shape file. Right Click
that layer and choose export, from that select "Save As' and then save it as

shape file at corresponding location.
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CHECHK LIST

1. How will you create shapefile from GFX points



11.MAPPING AND VISUALIZATION USING GOOGLE
EARTH

OBJECTIVE:
« The objective of this tutorial is to introduce you to Google Earth

and Open street maps using Quantum GIS

G4



Google earth and Open Street Map (OSM) are important free sources of spatial data.
It is very easy to mark the boundaries and digitize the spatial features of interest an
Zoogle Earth but digitizing in Goegle Earth doesn't solve our purpose every time. We
need fo export this data into some GIS software to create more comprehensive
datasets that can be used for analysis and preparing maps Before procesding further
ensure your computer 1s cennected to Internet
Exercise 1: Exporting shapefile to Kml format and Opening in Google Earth
e Add the wvector layer ‘tamiinadu.shp' (Layer=» Add layer=>Add vector
layer) Right click the layer and 'Save As

e |n the 'Save As popup window change the format from 'ESR| Shapefile’ to
‘Keyhole Markup Language[KML] and tab navigate to the desired destination

folder and give an appropriate name
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Make sure that CRS is 'WGS 84’ if not select the 'WGES 84' as CRS. Mow click
on OK' to save the file in kml format and 'OK’ in prompt window.
s T[he Layer opens up In Google Earth. This layer demarcates the boundary of

Tamilnadu. In the following figure the red color polygon represent the area of
interest

In this way you can convert any supporting format file to KML format by using
Quantum GIS.



Mote: Every time while converting into kml file make sure that the target CRS is
set as WGSB4

Google Farth

Exercise 2: Digitizing in Google Earth.
In this exercise we will digitize polygon features
s Goiothe Places section in Google Earth Right-click’ on ‘My Places' and 'Add’
'Folder’ in the popup window name the folder and click OK'. This will add a new
folder under the 'My Places'
 [Now select the folder under places. We will use (polygon) for digitizing.
« Click on the "Add Polygeon button located under menu bar now you will notice
the ‘Mew Polygon' popup window on screen, give the ‘Name' of the polygon
o Click on 'Style, Color' under ‘Lines' change Color to any desired color by
click on ' Color box' Select the desired color from the palette and click on 'OK'
e Select 'Width' as reqguired for example: 'Color' to yellow and 'Width™ as '2'".
Select 'Cutlined' under "Area’ section Now start digitizing the polygon by using
left mouse button to place vertices, once you completed with the digitizing click
on "OK'in Mew Paolygon window, You can use the same procedure to digitize
the rest of the area.
o PMow we will save the digitized polygons to 'KML' via Right-click on the folder

contain digiized polygons and select ‘Save Place As' MNow navigate to the
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desired destination folder and give a proper name, and save as type as 'Kml
(*kml)" click on ‘Save’ in the popup window

Importing Kml file to shapefile by using QGIS

In this exercise we will import the digitized Kml in above exercise to shapefile
by using QGIS.

Mow add the digitized kml file by using "Add Vector layer refer While browsing
through the folders make sure that the file types set to ™ kml'

After adding the kmi file to QGIS map canvas, 'Right-click’ on the kmi layer

To convert this layer into shape file format click on  "Save As' Inthe ‘Save As
popup window, change the format from ‘Keyhole Mark-up Language[KML] to
'ESKI Shapefile’ and browse for desired destination folder and name it as click

on 'OK' to convert it into shapefile

Exercise 4: Installing Open Layer Plugin/Quick map services

This plugin helps to add the Google, O5SM | as base maps to the QGIS Map canvas.

These layers can be used for visualization and as well as base map for digitization.

Change the layer style of tamilnadu.shp’ from ‘Simplefill' to 'Outline’. To do this
double click on the layer to open the properties. Click on 'Style' tab to change
the style.

Then select symbol layer type as Outline: Single Line .

Change the colour of the boundary to your desired color by clicking color
palette. Once you finish up with ediing click ‘OK'

Go to 'Plugins’ in menu bar and click on 'Manage and Install Plugins'. Select
'‘Open Layers Plugin' /Quick map services (new version). Click on 'Install Plugin’
button_ It will install the plugin in to QGIS

After installation of 'Open Layer Plugin’ Click on "OK’ in popup window click an
'Close’ in QGIS Python Plugin Installer window.

Now add the OSM Standard by using ‘Open Layer Plugin’ from web Menu bar

CHECK LIST

1.

How will you convert a kmi file into shapefile
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1.EXPLORING SAGA SOFTWARE

OBJECTIVES:
= Understanding the user interface of SAGA
e Adding raster and vector data
= Exploring the various tools in SAGA
DATASETS:

e |andsat 8 Band 5 tif

e GC_Chennaishp
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e \Whatis SAGA?
SAGA - System for Automated Geo-scientific Analyses — is @ Geographic
Information System (GIS) software with immense capabilities for geo-data
processing and analysis. SAGA is programmed in the object oriented C++
language. Functions are organised as modules in framework independent
Module Libraries and can be accessed via SAGA's Graphical User Interface
(GUI) or various scripting environments (shell scripts, Python, R).

e« OQOpen the Saga A'pplicaﬁ on.

e The basic interface of SAGA is shown in the image below.
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To load files such as shapefiles, images, peint clouds, TIN et

Geoprocessing consists of toels that are used for various raster and

vector operations

Lad

Window option can be used to switch on the four major
panelsiwindows that the SAGA interface uses
¢ Manager window — Helps in managing all the Tools, Maps,
Data that s being added into the Application
« Object Properties window — |t helps in visualizing the Legend,
Description, Attributes, History and aiso Settings can be
done for both the Map and the Layer.
« [ata Source window — It displays the Source of the data
when a layer Is selected.

« Messages window — Displays the log messages

Help options

Search and Run tool which can be used to search a particular tool

by name/description and Run

Save option

Try to add some Raster and Vector Layers into SAGA by clicking on

File = Open = Choose the Raster/Vector file

For Raster = Landsat 8 Band 5 iif

For Vector =» GC_Chennai shp

Try to switch on all the four major windows from the windows optlion

Windows = Choose all the four windows

After completing the sbove operations we will be able to see 8 more occupied

view of SAGA as shown below

1
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The Data Tab in the Manager Window displays the data that is

being added

After a set of raster or vector data is added click on the Data Tab in

the Manager window.

Raster Layers are generally represented in the Grid systems.
o When you add a Raster layer with a Unique - Cell size, No of

Rows and Columns, Extent it forms a new grid system and if

another raster layer is added with the same cell size, rows and

columns, extent it falls into the same grid system

If the new raster layer that is added does not have the same

parameters as the previous layer it forms a new grid system.
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e |nthe case of Vector Layers when you add a vector |layer it falls

into Point, line or Polygon systemishapes.

 T[he Map tab in the Manager window opens the data in a Map view
for visualization and interaction with the data using the vanous tools
available.

o QOnce datais added go to the Data tab =» Right Click the Layer =
Add to Map (A dialog box opens) = Click MNew,

 Now go to another layer and Right Click and Click Add to Map.

« [Now the same dialog box appears with two options
o Previous map view you added the layer

o MNew map view

(Note: Many types of data can be viewed in the same Map view)

Zoom to Previous Extent

10 Zoom to Next Extent
11 Zoom to Full Extent
2 Zoom to Active Layer
3 Zoom to Selection
14 Synchronize Map Extents

“n

Cross Hairs

Action tool — Displays the pixel values in the Attribute Tab found in the

Object properties window

Zoom




Fan

Measure Distance

CHECKLIST:

o

A i

_ What are the different windows in SAGA

How is raster and vector data represented in SAGA
How to Zoom In and Zoom QOut

Difference between Layer and Map
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2.IMAGE VISUALIZATION

OBJECTIVES:

» Exploring the pixel values of the Image

= Symbology of the Image

« Using the Action tool to examine the pixel values
DATASETS:

s |andsat 8 Band Stif
« |andsat 8 RGBT
« GC Chennaishp



Open the SAGA application and Addthe Landsat_8 Band_& data from the
folder.

Open the Image in @ Map view and open the object properties window
Also Add the GC_Chennai shp boundary polygon shape and open it in the

Same map view
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In the Cbject properties window = General Section = Click on Show Cell
Values
Then use the cursor to zoom Into the Image and the pixel values will be

displayed.
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« This being "“Band &" of the Landsat — 8 satellite it represents the Near Infrared
Eand (NIR) which Is usually used to detect vegetation because of Its high
reflectance towards the NIR wavelength.

« Joomin and also try changing the Symbology of the Image from the object
properties window =» Colors Section =Type.

« Addthe Landsat 5 RGEL{if file from the folder and open itin the Map view

« Pow arrange the Map windows in horizontal or vertical alignments

» Select both the maps and Click on the Synchronize Map extents button
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« (Once the map views are synchronized zoom in to a particular feature in the

RGE view and the NIR band view will also zoom into the same extent.
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In this case to understand the high reflectance of NIR from vegetation, zoom
into a highly dense vegetation area in the RGB view and check the Value of
the pixel in the NIR view.

Similarly try zooming into a less dense/ no vegetation region and examine the
value of the pixel in the NIR view.

Another way to examine pixel values is to use the Action fool from the toolbar.
You can use the action tool to examine the pixel values by clicking on it or

drawing a box around it. Then open the object properties window =

attributes The pixel values will be displayed.

Once any data is added in the window, based on the type of data it gets
categorize into a grid system(for raster) or a shape system(for vector).

In the Data Manager Window once a polygon or raster layer is added we will
be abie fo see the raster data falling into a grid system and vector data falling

into a shape system.
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CHECKLIST:

1. How to examine the pixel value using Action Tool

M

Based on what gnd system is defined

3. Ifthe pixel value is higher in NI band what does it signify
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OBJECTIVES:

3. EXAMINATION OF IMAGE

DATASETS:

= Understanding the Image histogram
 Understanding the use of Scatter plot

= Converting Digital Numbers to Reflectance values

« | andsat 8 Band 51if
« |andsat 8 Band 44if

B0



s Openthe SAGA Application and add the Landsat_8 Band_ 5 data from the
folder.

« A histogram basically helps in understanding the frequency The Image
histogram plots the frequency of pixels for each pixel valueftonal value.

= [0 open ahistogram Right click the data in data manager window =»

Histogram
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¢ [n this histogram the % axis consist of the pixel value range and the y axis
cansist the count of the pixels

 Soforevery value in the range of pixel values the number of pixels is
plotted.

e This so called range of pixels is defined by the Radiometric Resolution of
the Image.

= [ow this histogram can be converted into a Table and viewed

e To convert the histogram into Table Click on the histogram from the viewer

e Ontopinthe toolbar three options as shown below will appear

==y
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e The first option is for cumulative histogram where the whole range of values is
cumulated into 100 classes and the number of pixels for those values s
plotted

= [he second opticn inside the redbox is to Convert to Table

* [he table created will be a cumulative table.
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e Now one way to enhance the quality of the Image is to adjust the histogram.

« To adjustthe histogram using SAGA open the object properties window
= Colors section =Histogram Section=»Adjustment

e Try using various-adjustment technigues and visualize the changes
happening in the histogram and the Image.

¢ The next operation will be to use a scatter plot and compare two bands —
‘Band 5" and "Band 4"

o Addthe Landsat_8_Band_4 data and open it in a new map view.

« A scatter plot s generally created to compare the pixel values of two iImages.

= To open the scatter plot - Right click the Image with which the comparison is

to be made =Scatterplot
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Choose the Grid system and Grid of the other Image which is to be compared
and click Okay.

The x and y axis will have the pixel values of the respective images.

The regression equation along with the R2 value is also displayed.

Now this scatterplot can be converted into a table as it was done for the
histogram_

Click on the scatterplot in the viewer and Convert to Table.

e s '
= -k a283 [Ty

!

=5

B

g

=E]

=3 e
jl

g

4y

-

=

==

=&

o

3o aooo WuDD E0OD EndD GUOOD 2S00 ZGQUU 3E0N0 An0MD

L CFE LT T AN TRAEE_ATS00404 11 T1. B3

MNext we will see how information is stored inside a pixel and what information
is stored in it.

Radiometric resolution refers to how much information isin a pixel and is
exprassed in units of bits. A single bit of information represents a binary

decision of yes or no, with a mathematical value of 1 or 0.
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In case of |atest remote sensing images the radiometric resolution is found to
be 8 bit — 0 to 255 values, 10 bit — 0 to 1024 values, 16 bit— 0 to 65336
values.

Information is stored in each pixel based on the radiometric reselution and

pixel values that we visualize are called the Digital number (DN value)

Digital numberin remote sensing systems Is a variable assigned to a pixel,
usually in the form of a binary integer in the range of 0-255 (i.e. a byte) or
mare than that The range of energies examined in a remote sensing system
Is broken into 256 bins. A single pixel may have several digital number

variables corresponding to different bands recorded.

For certain processing we require the original reflectance value of the pixel
rathier than its digital number, In that case we must convert the DM values to
the Reflectance values and it requires the Metadata file of the dataset which

is found when downloading the dataset,

Reflectance is the ratio between the amount of light reflected from an

object to the amount of light striking the object.

SAGA has a specific tool for converting the DN values of Landsat imagery to

reflectance values.

Geoprocessing =Imagery =Landsat = Top of Atmosphere Reflectance
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e |nputthe Bands for which the reflectance value is required and Input the
Metadata file and click Okay

CHECKLIST:

1. How to open the histogram of an image

How to convert it to a table
How is the AREA field calculated in the table
How to compare the pixel values of two Images

B g 4 iha

What is the difference between Reflectance and Digital Number



4.COLOR COMPOSITES, VARIOUS RATIOS...

OBJECTIVES:
« To create a True color composite image
* To create a False color composite image(FCC)
* To create a NDVI Image.

DATASETS:

« |andsat 8 Band 2tif
¢ |andsat 8§ Band 3tif
« |andsat 8 Band 41if
« |andsat 8 Band 5tif

BE



Open the SAGA application and add the Landsat 8§ Band_ 2,
Landsat 8 Band_ 3 Landsat 8 Band_ 4, Landsat 8 Band_ 5 Images.
For better interpretation of the image it is important to build True color
compaosites and False color composites

True color composites are nothing but the True color which is visible to the
gye. This type of composites are achieved by combining the Red, Green and
Blue bands and can also be called as a RGB composite.

False color composites are created when we need to interpret from the
invisible spectrum.

First to build a RGB composite cpen the layers in the map view and choose
" band 4"and open the Object properties window

Setting = Colors section 2 Type 2RGB Composite
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| »f Histore | Legend | 5 Attnbutes
EE‘ SebbiTigs ﬂ E!ESET;M:EH —
et |

FAaximmum Sampie:
File tCache

=3 sy
Tl'an:;pdr:r'l_l::,- IEl"c_.] L]

(a]
Shavuss el Walopes 1 |

1 6FoEE0L 2548

I==1

S at @il ccalan i |

Pt arei el e [ —— i‘unl.gh-.uﬂur
Shacliro P

-1 Coltors=
Tygee RS B Comry ot e [=]
'__‘ Fistvosyraniy Stretch
L Fange L T e o e
= AdjustmenT Stancard O evintion

= Setamcarcl O 2
Keep in | |5]

[

Scalbrg liraar interealc
0 ROGE Covegprasile
This Color Flecl
= Gricd syreterm I0; TEI 1w FEO Ly, E =5 WaTa i |
= ESreme=r = ok et
1= Srd sy sterm 20z Te3lx FEOLy) A4S 0lw 1
C= Blue < ot Set =
e — . =
|. A pply | I_ Bl it e I [ Lorasel | | L

In this panel the layers forming the RGEB must be added according to the
color.
The currently chosen Layer is the Red band and hence This Color option =

Red Green option =Band 2 and Blue option =» Band 2
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o (Once the bands are set click Okay and view the Band 4 image in the map

view_ It will be created as a RGE composite

« |lsethe Histogram option to enhance the RGE image by adjusting the

histogram until a perfect RGB compaosite is obtained.

= (Object properties window =» Colors section =» Histogram Stretch

= Adjustments =Linear, Manual Percentile, Standard Deviation

e Try altering all the options for all the three bands individually and their

respective values to obtain the right combination.

= [Jote the parameters for the perfect RGE compaosite

e Thisisaway inwhich by trial and errar the perfect enhancement can be done

before executing the lools.

s [\ext we will see how to create a separate RGE layer using the three bands

provided here using the parameters noted down from the previous step

« The RGB composite tool helps in building that type of a Layer

s Geoprocessing =2Visualization =2Gnd 2RGE composite

(73R composie - il
e =
| | e == e
= Gl aystenm 30 FET1x IB2Ly MI000x 22TUT00y | | s -
= =r Red N3 LCOR_LATP 144045 20060227 20100008 0L _T1 B4
d ;.IqutP'lep-u:mm-l sandard devintion o ) o R Lo e
Srandsrd Cinviarion i | load |
= = LIrHo U LCOE L ETP 1 A4S FH 02 HIBOZ0E 01 _T1 B3 | —
= 'Walie Preparstion standard deashon . S‘:“!
Sthalurd. Dmbatlin 2 | T atastis
T . Lcvx LT 144045 20i6oi2) Sutiion oL Ti (7]
i Yalur Freparatice stasidard deviston
S’i.au.d.;r.\d DIEn.atlnn 2 E [;-,fq;; ]
= fuiphas anotuets RS
o o T oenpiie o Eratas
o Blur
iid inpal)

¢ |nthis case the Band 4(Red) is assigned to the red color, Band 3{Green) is

assigned to Green color and the Band 2(Blue) is assigned to the blue color.
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This combination of bands is called a Natural/True/RGE color composite
which generally represents the true color of the features which 1s visible to the

eyes.

Chck on Okay and the tool is executed and the output Is added to the data
manager window. Cpen the cutput in the Map view and visualize/interpret the

image.
Once this output 1s created Export it into a TIF Format and save it.

To export the Image: Geoprocessing = File = Grid=> Export = Export

Image.

In the same way we will try to create a False color composite with the "NIR
band — band 5", "Red band — band 4" and "Green band — band 3".

Create an FCC image using the cbject properties of the band 5 image and

then note down the parameters for a goed guality FCC image

Choose band 5 = "This color = Red", "Green color = Band 4" "Blue color =
Band 3"

Similarly create a False color composite (FCC) using the RGE composite tool
= Band 5(MNIR) is assigned to Red color, Band 4(Red) is assigned to the

Green color and Band 3(Greean) |s assigned to the Blue color,

Click Okay and execute the tool after which the output can be viewed in the

Map view and saved as a T1F format file:

(Note: The reason for creating an FCC image using the NIR band is

because vegetation reflects more in NIR spectrum)

A comparison of the True color (Right) and False color (Left) Image is shown

below
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The next exercise that will be done is related to band ratiofindices.

Indices and band ratios are the most common form of spectral enhancement
where selected bands are chosen and few numerical operations are done on

them to cbtain infermation

We will try to work with the NDVI which is the most commonly used Index to

identify vegetation.
MNDV| stands for Normalized Difference Vegetation Index

To create an NDVI image we require "band 5 — NIR" and "band 4 — Red’
p® 0
The formula to create NDVI is -

Add the bands required to calculate the NDVI

To calculate NDVI: Geoprocessing =Imagery = Vegetation Indices
= '‘/zgetation Index(Slope based)
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e |n this window set the Red reflectance band, Near Infrared Reflectance Band
and select =create> for Mormalized Difference Vegetation Index.

« A comparison of the NDVI and the RGE composite is given below
s -E
£ £
g g
=
¥
g §

CHECKLIST:

1. How will you create a RGE Image without using the RGE compaosite tool

2 How to set the parameters in RGE composite tool

3. Difference between FCC and RGB

Can you create a NDVI image using Sentinel-2 data and If yes How??
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9.IMAGE REGISTRATION

OBJECTIVES:

= To register a Google Earth Image using Landsat 8 Image

DATASETS:
« |andsat 8 Band S5tf
« Boundary shp
« GE Image jpag



Image registration is the technigue in which an image is geographically
referenced with the help of ground control points obtained from the field or
from other satellite data.
Open the SAGA application and add the following data:

o Landsat 8 Band_5tif and the Boundary shp

o GE_Image jpg

The image shown above is the image that we will try to Geo reference using
SAGA,
There are two steps that must be followed to rectify an image using SAGA

Step 1:
o To setreference points on the four corners of the image.

o Geoprocessing = Projection = Georeferencing = Create Reference
Points [interactive]
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Set the Reference points (Origin) as <create=

Set the Reference points (Projection) as =nof set>

Choose the Method as Automatic

A new point layer with the name Reference points (Origin) is created
Start marking the corners of the polygon which is visible in the Image
by editing the Reference point (Origin) Layer and update the coordinate

information by taking it from the boundary shapefile.

The attribute table of the reference point layer is shown below

M SRC ¥ SRC ¥_MAFP ¥ MAP RESID
i 1| 538757433 5583929997 I662514265 2339993.989
2 5887780478 5620078833 3070319764| 4000078665

(%]

6213220839 15004629 070319764 235002405
4 315460801 105257548 EE-EDBEEE_ 2360021.2345

oo o

A, Y SRC —The coordinates in the image to be rectified

AY MAPF — The target coordinates used to rectify the image
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o Once areference layer Is created we will move to step 2

o Step 2:
o Torectify the image : Geoprocessing =» Projection =Georeferencing
=Rectify Gnd
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o Select the Reference points Layer

o Choose X_MAP for the ¥ position andY_MAP for the y position

o Choose the Grid system and the Grid which is to be rectified

o Choose appropriate resampling methods.

o Once we rectify the output is as shown below
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CHECKLIST:
1. Which tool should be used to do Georeferencing
2. Whatis X_SRC,Y_SRC, X_MAP and ¥Y_MAP
3. Difference between Rectify and Georeferencing
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6.SUB-SETTING MOSAICKING AND FILTERING

IMAGES
OBJECTIVES:
* To mosaic two satellite Images
s Clipping the Images
s Filtering of Satellite Image
DATASETS:

s |andsat & stacked 11if
s | andsat & stacked 21if
« GC Chennalshp

« |andsat 8 Band 81t
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e Sub — Setting/clipping: It cuts a portion of a raster dataset based on the users

required study area.

 [Mosaicking It helps in combining two or more raster datasets

« [iltering A technigue by which the pixel values of the image are altered with

the help of a moving window with certain conditions assigned to it.

« (Open thetweo Landsat 8 stacked 1.6f and Landsat & stacked 2 6if files
navigating to the given folder and add them into SAGA and open it in the Map

view

e Pow to do the Mosaicking of two RGEB composites : click on Geoprocessing
SGrid=2Grid Systems = Mosaicking.

“Mosmictng  e———

M Dt (it Oy ||
T A i
+ Greds Piri nbp=cty Lamee |
= Ejil—
Mz Pirsale
D Starse Type e i g e o ||
Tesarmping 5-Spline It poletion [Cirm
Dverlsnpng freey |ask — =
- taich finme | b
= TargebGeid Syatim wsir dafmad
I:e_II:r:: i 1
West q Infg== |
Eart 1] —
Sowth (]
1 Blarth 10
Cofumns (14}
Rlows 1m
-Frl - n;dtr.

o [Enter the Grids which are to be mosaicked,

= [ame of the new output that is generated

 [Data Storage type — The radiometric resolution for storing the Pixel values.

Eg & bitfloating value.
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« Resampling — Pixel values are assigned to each cell after mosaicking based

on the Algorithms provided here. Choose the appropriate technique.

= (Overlapping Areas — The allocation of pixel values in the overlapping portions
of the datasets Few operations such as Mean, Minimum, Maximum, First,

Last are given

e Match — Histogram for the output is matched with the overlapping areas or

first input grid or regression is done

s After setting the required parameters run the tool and add the output to a new

Map view.

e The output of the mosaic is shown in the below image
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SRlER A aulem OO SR J2iie danie dnies nline sy s

h

| mm e =k wle vop see o e AT Tom, T S0 SIE IET FIE T 4D E5R W 0T O

e Addthe GC_Chennai shp from the folder to the same map view where the

mosaic i1s opened
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The next operation is the clipping of this mosaicked raster in accordance with
the shapefile.

To perform the clipping, go to Geoprocessing =Grid=Grid Systems =2 Clip
Grids.

i TR o S

Tars i ]
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" 1 Lt mywrtem ELERHGHTA; S Sy Pl D0 Catini
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Libenry oty TP 0L clvou Bl i—
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> Whogped Eatent
e

Choose the Grid which |s to be clipped and set the Extent as polygon.
Choose the Greater Chennal Shapefile in the polygon option.
Set a Buffer if Reguired.

Executs the Tool and add the output data to a new Map View.
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Export the clipped output as a TIFF file and save it

When a single band is being interpreted especially the panchromatic band
which 1s a high resolution image, few filtenng technigues can be used to
highlight sharp edges. smoothening the imags and etc.

Open the Landsat_8 Band_ & {if file

Band - 8: Panchromatic band

Open the panchromatic layer in the map view and apply a suitable histogram

stretch to the layer
There are many types of Filter provided for various reasons, The filters
discussed here are simple filters which perform operations such as

smoothening of image, sharpening of image and edge detection

For running a simple filter - Geoprocessing =» Grid = Filter = Simple Filter
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In the Filtered Grid option = <Create>
For the type of Filtering: Filter & Smooth, Sharpen and Edge

For the type of Kernel Kernel type = Circle and Square

Hame Sermla Fillsr El
Ruthiar 2 Canvart [p) 2003 :
Litsrary gile_fiter’ @
L g -
Sparification gid lftey,
‘Description
Eimglk akandart fitlars fr' gras
e Choose the grid system and the Layer/Grid

A comparison between the original panchromatic layer and the smoothened
panchromatic layer is shown below
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« Smoothening of image is done when there is more noise in the image. It
removes the noise by averaging the pixel values inside the chosen kernel and

brings it to a lower value compared to the initial image.

= An example of the Edge detection is given below
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e The road feature in the right side image is much clearer and precise after

applying the edge filter to the initial |eft side image.

= Task: Try applying the Sharpen filter and compare the outputs.

CHECKLIST:

1. How will you Mosaic two Images

How will you clip a raster image

Why is filtering of Images done

e

Which is better for Interpretation — Filtered Image or RGE composite.
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7.UNSUPERVISED CLASSIFICATION

OBJECTIVES:
« To do Unsupervised Classification of the Image

« To Reclassify the classified Pixels

DATASETS:

o | andsat 8 stackedtf
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e |mage classification is a process in which pixels of similar spectral values are

grouped into separate classes based on their spectral and spatial properties.

« [wo major types of classification is discussed in the tutorial

o Unsupervised — Does not require sample data input for classification.

o Supervised — Requires a sample data input for classification.

UNSUPERVISED CLASSIFICATION

s lUnsupervised classification I1s a technigue in which a training dataset 1s NOT
required for the classification of the Images. The algorithm identifies the pixels
of similar spectral values and based on the number of classes required by the
user it classifies the Image.

« Addthe Landsat 8 staced tif file from the folder and ocpen it in the map view.
There are two major types clustering K-means & |SODATA The K-means algorithm
allows the cluster centers to shift in order to optimize a performance index. The
ISODATA algonthm is essentially a refinement of the K-Means algorithm. The specific
refinements are Clusters that have too few members are discarded, Clusters that
have too many members are split Into two new cluster groups, Clusters that are too
large (too disperse) are split into two new cluster groups, If two cluster centers are too
close together they are merged |SODATA 1s considerad self-ocrganizing because it
reguires littie user input.

« [Jow to do the unsupervised classification Geoprocessing =2Imagery =

Classification =» Unsupervised =>K-means Clustening for Gnds
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Input the appropriate Grid system and Grid.

Cluster =» <create>.
Select the <create= option If Statistics Table is required

Choaose the appropriate method =» |terative Minimum Distance, Hill Climbing,

Combined

Choose the number of clusters required and choose the number of
lterations required.
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» After the output is created go to the object properties window and check the

Table provided under the colors section

e The table created will have five columns which are
o Color
o Name
o Description
o Minimum
o Maximum
= [he nextstepis to identfy what land use each cluster is representing by
interpreting the classified image with the help of satellite Images. Gooagle

garth eic.

* Oncetheland use Is identified update it in the name column of the table One

type of land use might have two or more classes/clusters also
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o Now the final step will be to reclassify the raster image

¢ To do the reclassification . Geoprocessing =Grid = Values=>Combine

classes
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« Enter the Grid system and the Grid and specify <create> in the Output option
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In the options section go to classes and click on the icon provided at the right

side

A dialog box as shown below opens up
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Choose the classes which will combine together with a particular class and

Update It carefully

The final output after reclassification is displayed below

‘ Caloe ‘ Name | Description | Minimom | Masimum
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CHECKLIST:

1. Why do we classify an Image

2. How is the classification of Image done without training sets
3. Why and How do we Reclassify
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8.SUPERVISED CLASSIFICATION

OBJECTIVES:

= To create atraining dataset

« Todo asupervised Classification

DATASETS:
e | andsat 8§ stackedfif
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Supervised classification requires a user to define 'training sites' of known land
cover type Pixels are then grouped into classes based on the spectral data from the
training site pixels.

« (Openthe SAGA application.

« Addthe Landsat 8§ stackedtif file and open it in the Map view

« Adjustthe histogram parameters if required.

» The first step in supervised classification will be to create training datasets.

« (Create a new polygon shape layer,

« (Geoprocessing =Shapes =Construction = Create New Shapes Layer

» Create a polygon layer which will be used to collect the training datasets.

« [\ame the polygon layer as “training data”

o Add the training_data layer in the map view and start editing
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« o start editing Right Click the training_data layer = Edit = Add Shape
= Click on the Action button =Start editing.
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= [0 stop editing and save changes Right click to complete the sketch =Right

click on the layer from manager tab = Edit Selection = Yes

= Joominto & particular landuse/landcover for which there is proper evidence,

and draw a polygon where you can find the same group of pixels representing

that LULC.

« Nake sure that your polygon must not contain pixels of other LULC classes

= [ame the polygon according to its identified LULC.

o An example of the above process s shown below:

o Similarly try to identify the different land use land covers and create polygons

small polygons around those pixels

= ‘When the training data is collected the number of samples for a particular
LULC must me more which means more number of polygons must be

created.
« (Onceyou create sufficient number of polygons they must be merged into

one polygon for each class of LULC To merge polygons select the

polygons by pressing CTRL and then Right Click =Merge Selection.
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« The final training dataset table and locations are shown in the below image
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¢ The second step s fo do the Supervised Classification
e Geoprocessing =2 Imagery = Classification = Supervised Classification

e A window as shown below opens up

g (et e — Cw
Too! s .
i on i TR A L N TNy |i:_-__'I
funres ﬁmw.d':burl:nml'u'l.‘mdr ey iy [
Ay O Coanind (o} 2006 I " o B |
Wemticm e | #b Clmfizam - T
Litirary iy Gasaicanm sy e o
e B = J———
5 - —| = Tramg Fomam = ik |
) L s Herdibes At gt =
T ey ~ _-_—1 y = -
ﬂiwn'ﬂﬂ'nn | Mihod . s Dinence [T
Brduncr [Heshoiz L]
Bugerd sl Dlas Pialian
sl Smthaiey frezen Fhe_
Fife paie

o Enter the Grid system and choose the Grid for which classification is to be

dong.

s For the classifications option = <create>

e Training Areas = Input the training_data layer

¢ Class |dentifier = Choose the field which represents the classes
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« (Choose the appropriate method for classification and run the tool

oo vame | [Cow |
=

3 N vegetation |
: ! Urban

Warkepace

i | Waorkspace |

CHECKLIST:

1. Why do we reguire training sets and How to create training sets

Can we use these training sets for other Images

How to do a supervised classification

co

Can we classify High, Medium, Low vegetation regions using supervised

classification technigue
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10.IMAGE AS PRINT READY MAP

OBJECTIVES:

« Toprepare aprint ready map

DATASETS:

s Supervised Classification Qutput from previous tutorial
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o Addthe layers for which you want to create print ready maps to the Map view.

« [Now click on the Map and go to the object properties window

* |n the object properties window for Map view =5ettings =General Section =

Select Morth Arrow and Scale Bar optiens

The north arrow and the scale bar will be displayed in the Map view
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« [0 adda graticule/gnd to the Map: Click on the Map option from the top
toclbar = Add Graticule

A graticule/gnd system is added to the map and also to the data managear
window for which changes can be made through object properties window
= 5Setfings.
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« [MNow to open the Map in a print layout go to the toclbar on top and click on this
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icon or Click on the Map option frem the top toolbar = Show print Layout.

« Then the print Layout opens with all the added elemeants into it

o Pext Click on the Map view =» Object properties window = Print Layout

Section =25Select Legend

« |fyou wanito add a represeniative fraction scale Click on Scale.

« Options are also provided to add and remove the Frame.

e All the other options with regards to position of North Arrow, Scale bar and

graticules can be adjusted from the object properties of the map view.

e Once all the options are set then click on the Layout window and click on
Layout from the top toolbar =Print Preview to view the output Layout which is

ready for printing.
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1. How can we add gaticules
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k- i i 4 Lirkar
= hag=N- - 1 | J 136N Ve
=1 ) E Barmen
= 134N 13 4NE
= &
E-H.E“N 1 3.2“'I\E§_‘
|
3-1 a7 1 3"‘!‘-%
=l i
= b2 aen 1o
|
= E
= HzaeN 12 BME
: :
" 1z4%N 124N
12.2"MN— | gk iy AR PR L '}"WNI_
g L+ - H = 24 32 40 45 &E o4 T2 ouu
F' T9E  YOZE TO4TE FUS™E TIETE BOVE  BOZTE BO4TE BOEYE
I 25000 COriT] _-...n._u. JdJL.L 33:&.1 =£ELL -ILLIZH] -{.lr}}: u:...J iy
~Sale T IOOTASTAGTE - e e
A sample of the print preview is shown in the above Image
CHECKLIST:

2. How can we add the MNorth Arrow and place it in the Right side of the Map

3. How to adjustthe size of the scale bar.
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11.USING DEM DATA

OBJECTIVES:
« Adding a Digital Elevation Model data to the map (Raster
Data)
= Changing the Projection
 Filling the sinks in the DEM
¢« Visualizing itin 3D
DATASETS:

« DEMIf



e Open the SAGA application,

e Click on File 20pen = Add a DEM

e Open the data in the Map View

« Open the object properties =2»Click on the Settings Tab = Colors = Try
chan ging the symbology of the layer

e R e
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o [Nextto change the projection click Geoprocessing=>Projection =Coordinate
Transformation(Grid)

e The parameters required for the projection can be set using this tool and
execute to obtain a projected dataset

e A UTM projection system was selected with zone 44N {Chennai).

¢ The projected data is added to a new map view.
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The next task is filling the sinks in a DEM, which is done to remove the
erroneous depressions and peaks so that a smooth surface is obtained for

pProcessing

Geoprocessing = Terrain Analysis =Preprocessing =Fill Sinks(Wang Liu)
Enter the appropriate Grid system and the DEM data and run the tool
Three outputs are obtained after the execution of this tool

» DEM[no sinks]

» Flow direction raster

¥ Watershed basin raster
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s DEM |01 DEM_CHENNAL PRO
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s [ow the final task is to visualize this DEM data in the 3D view
e Click on the 3D button found in the toolbar.

e A window as shown below pops out

|| Grid system 31; 3526 3580y, 282224x 1326768y Cancel
- =2 Hevation 012 DEM_CHENNAL PR [oo sinks] [
Hesaliton 160 |E
Exaggeration 0 koad
Boundifng Box e e
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Mup.ﬂmplnglntuuuﬁ:‘tiﬂn Mone
A =]
Z -45 .
Resolution
lilﬂegél
;ﬁi.rl'rrﬁum'. 2
|D=I=u|l::lD§ll'.'!

o Setthe Gnd system for 3D display, layer for elevation, the resolution and the
exaggeration of the values and click Okay .

e« A 3D Mapview is opened with a set of 2D tools to visualize the data

30 button which pops out the 3D Toolset for visualization

RN o s P T

123



._EL nEr-'._ﬂ-EHm
.E Mapizw 2
- B 0L DEM CHENMAL B0
i [ Mapiew 3
- 02 DEM CHEMMAL PROJ [ siriks)
B 43, How Dirsction:
BB Watrshed Busin

202001 -?.E,T'II 49:10) Eaa-:y:u_q fnat Euuldna‘.e Trarstomation (5]
[AIZI-T- 26714 45- 28] Toctsiarulon siemeed

2020 01 26/1515:06]Cisir ot Sk ergh i

'.‘E'H

i Al L cdndblsadd

! B ot
| ] cindiedbf

N e
- @ condbiat
— balicytst

i readmatit

I - cdnd-Mu YL

| @ 4 for_dits_collection

E - For Jeenu

&Lwﬂﬁueﬁ :

B2 za me HE o

=

:!E‘ﬁ;ﬂ-'-‘aﬂ T @RI e

RTmAT

e e e

DEM CHENNAE PRI e ™ |

Bl

V2R

||
kil

CHECKLIST:

1. What does the pixel value of a DEM signify
2. Why do we fill sinks in DEM and How
3. How will you view the DEM in 3D
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12.TERRAIN ANALYSIS

OBJECTIVES:

= To generate Slope and Aspect from DEM
= To extract drainage network from DEM

DATASETS:
« [DEMtf



« Openthe SAGA Application and add the DEM tif file from the folder.
* The first analysis that will be done is the Slope and Aspect analysis. Slope

and aspect are basic terrain analysis that gives an idea about the terrain in

which a study is done.

* Slope s basically Rise (Height) / Run (Length) and every pixel in the output

represents the degree of slope.

¢ Aspectis nothing but the direction of the slope.

o (Note: The DEM data must be reprojected to WGS 84 UTM 44N

projection)

o To dothe Slope and Aspect Analysis: Geoprocessing = Terrain Analysis =
Morphometry =» Slope, Aspect, Curvature
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« (Choose the Grid system and choose the Greater Chennal DEM for Elevation.
o Slope =» <create=
o Aspect = <create=

o Remaining options need not be set
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s |n the options section of the tool
o Method = Maximum Slope (Try other options also)
o Slope Units =Degree

o Aspect Units = Dearee

= After setting the options execute the tool and add both the outputs to the Map
view

« Synchronize both the Map views and start examining the pixel values.

= The pixel values for the slope layer will have a range betwsen 0 and 90

representing the degree of slope. Higher the pixel value higher is the slope.

s [he pixel values of the aspect layer will have a range between 0 to 360 where
o 0-90 =>East, North-East, North
o 90—180 =>North, Morth-West, West
o 180 =270 = West, South-West, South
o 270 — 360 =South, South-East East
= T[hese values represent the direction of the sloping surface as mentioned

earlier.
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= [heslope and aspect are very helpful in decisien making and used in many

Multi criteria analysis and site suitability projects



o Mext operation is to derive a drainage pattern from the given DEM data,

« [Drainage pattern is a very important data in sub-catchment delineation and

hydrological rainfall — runoff processes

* To generate the Drainage from the DEM = Geoprocessing = Terrain Analysis

=Hydrology =Flow Accumulation = Flow Accumulation (One step)
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impertart options

o Setthe appropriate grid system.

e Setthe DEM data for the elevation

o [ow Accumulation = =create=

e Specific Catchment Area = <not set>

s |n the options section

o Preprocessing = Fill Sinks
o Flow Routing =» Deterministic 8.
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Execute the tool after all the options are set and add the Flow accumulation

output to the Map view.

Zoom into a particular paich of the output

Select the Flow accumulation data and open the object properties window =
Colors section = Histogram Stretch. In this option change the adjustment
meathods and scaling factor until & clear and strong drainage pattern is

obtained.

The Flaw accumulation Tool helpsin identifying the cells contributing to a cell

at downstream by the help of direction and starts accumulating into it.

Let us look Into the pixel values of the output that we have obtained.



5
Iz

Bd4 1450149 1453993 1459759

QET

e The pixel values of the drainage network are found to be exponentially higher

than the other cell values This is because of the flow accumulation tool.

« Athreshold value can be set and pixels having value above that can be

extracted separately to form the drainage network.

= Task: Try to extract a drainage network by defining a threshold value

from the flow accumulation output. (Clue: Reclassify)

CHECKLIST:
1. Difference between slope and aspect and how it s generated

2. What does the pixel values of an Aspect output signify
3. How will you extract a drainage network
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SPECTRAL RESOLUTION

S . RADIOMETRIC
Sl.No SATELLITE NAME SWATH WIDTH RE‘JOILU}TJON RESOLUTION
m
Spectral
Name Band Number
Range[pm)
Coastal/A ! 1 SAd s 30
oastal/Aeroso e
0,450t
Visible Blue 2 L 30
0.515
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0.600
LANDSAT - 8 OLI/TIRS
. 0.630to
1 OLI - Operational Land Imager 185 KM Visible red 4 0.620 £l 12 bit(16 )
TIRS - Thermal Infrared Sensor
Near-infrarad 5 0'84550 30
0.88B5
Short
wavelength 5 1.56t0 1.66 30
infrared
Short
wavalength 7 2.10to0 2,30 30
infrared
Panchromatic 0.50to 0.68 15
Cirrus g 1,36t0 1.38 30
Thermal 10 10.6te 11.13 100
Thermal 11 11.5to0 12.5 100




LANDSAT - 7 ETIV+

ETM+ - Enhanced Thematic 185 KM e X GAond 20 & bit
Mapper Plus
Green 2 0.52-0.60 30
Red 3 0.63-0.63 30
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ANNEXURE IV

(Field Work Mannual)



DST-NRDMS Winter School

February, 2020
Department of Geography
University of Madras
Guindy Campus, Chennai - 600025

Smartphone as Field Probe WAP for

Spatial Data Visualization and Mapping

I Contents

Introduction

Intent

Technical Requirement for Field Work

The Approach

| Project Management

Tasks

Task 1: Noise Pollution Mapping

Task 2: Tracking Data

Task 3: Point Data Capture and Geotagging Photos

' Task 4: Windy (Meteorology)

Task 5: Back to Lab (Integration with QGIS)

' Reporting
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Introduction:

Field data collection is always a challenge for the investigator. Beyond field
survey of using questionnaire / schedule, the investigator has to carry field
equipments to capture locational information (usually GPS) and other field
measuring devices. The questionnaire / schedule based problems require a
number of paper prints; after field work compiling data from paper for digital

format is yet one more work.

Now the reality is to explore Smartphone with their various apps to replace the
paper prints (Questionnaire / Schedule Survey) and survey equipment’s at the

same time for the quick appraisal of the field investigation

Exploration of WAP!

for
Point Data Capture
Track Capture
Geotagging Field data

Intent

It is proposed to undertake field work / survey, exploring the applications of

Smartphone for generation of spatial data with various apps by the following

1. a. Point data capture at selected locations, b. Tagging
the same with field photos and attribute tables
2. Assess the noise levels at the field

3. Conduct a tracking experiment to capture line / area data
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4. Assess the various local climatic parameters of the area
at 2 /4 hour interval.

Technical requirements for field work:

1. WAP i.e. Smartphone capable of field data collection with sufficient RAM

and storage support (Storage can be external with OTG supported Thumb
Drive)

2. Mobile Apps

a. WideNoise Plus
b. GPS Essentials or GPS Test '

c. Windy (Meteorology)

Optional mobile apps

d. Otter app (Speech capture and converter)

e. Spreadsheet (WPS office)

Digital Analysis Support (Lab)

e Collected data shall be integrated in QGIS environment for mapping and
Analysis.

e QGIS available either Desktop or Network

QGCIS 3.10 A Coruna

hds been released!
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The Approach:

The field work is composed of FOUR tasks and the compilation, analysis and

reporting as the FIFTH task carried out in the lab.

Letthere be Project Management Schedule adopted..
Initiation:

Get the knowledge of the proposal, smartphone apps for the
data collection and their limitations.

Planning:

Install the apps: familiarize with the operations
Execution:

Data collection in all the four tasks

Review and documentation:

Transfer of Data; QGIS application; Mapping; Reporting
Closing:

The report with all the facts documented and closed
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LAB- FIELD-LAB

Preparation of Base map:
Step 1: Open QGIS 2.10 A Coruna (latest Version)
Step 2: Add OpenLayers Flug-in from Manage and Install the Plugin "Open Layers Plugin’

Step 3: Open the Plugin and Add Google Satellite Image for Base map Creation for your

study area,
Step 4: Create a shapefile (Polygon) and digitize the Study Area (University Campus)

Step 5: Based on the size of the study area decide suitable sample locations for collecting

data (MNoise efc)

Step 6: Prepare a layout of the study area and get started with the field gadgets and

| B ===senials

} ry
H o

—T

equipment's

Android Mobile

GP5S Essentials
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TASK - 1

Lab-Field-Lab: Noise Pollution Mapping

Aim:

To Collect Noise samples in the field using Wireless Application Protocol (\WWAP)

and convert the non-spatial data into spatial data for geostatistical analysis.
Procedures:

Step 1: Install WideNoise Plus and GPS Essentials App from google Play
Store /10S

Step 2: At the survey location open the WideNoise Plus app and Measure the

Noise level (in decibels)

Step 3: Simultaneously open the GPS essentials at the field location. Go to
settings and ensure the following options 1. Datum (World Geodetic System
1984), 2. Position Format (Degrees, Minutes, Seconds), 3. Units (Meters,

Kilometers).

Step 4: Select “Satellites” and hold the mobile stable to ensure more than 10

satellites visible and minimum 6 satellites used for fixing the position.

Step 5: Click on “Waypoints - Press Add” enter the values obtained from the
WIDE NOISE App from the particular point and complete the process until the

survey is completed.

Step 6: Export the collected sample values from GPS essentials to respective
email address as KML/KMZ file.
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TASK 2
Lab-Field- Lab — Tracking Data

Introduction

A GPS tracking 1s normally carried by a moving person or animal or Vehicle which uses the
Global Positioning System (GPS) to track the movemenis and determine the travellaed
location.

Aim:
To Create and Visualize track data collected using WAP device from the field.
Procedures:

Step 1: open the GPS essentials at the field location. Select"Satellites” and hold the mobile
stable to ensure more than 10 satellites visible and minimum & satellites used for fixing the
position

Step 2: Click on "Tracks' K Give a name to the track and press “Start” and move along the
surveying area.

Step 3: After completing the survey export the tracts from GPS essentials to respective email
address as KMLIKMZIGPX file format.

TASK 3
Lab-Field-Lab: Point Data Capture and Geotagging Photos

Geotagaing is the process of adding geographical coordinates to various digital media such
photographs, videos, Stores, SMS messages and so on. A geotagged photograph is
generslly a photograph with a geographical location and by geotagaing.

Aim
To capture the geographic objects (trees, buildings, religious places, monuments etc. ) and
geotag the photographs with attribute data.

Procedure

Step 1: open the GPS essentials at the field location Select” Satellites” and hold the mobile
stable to ensure more than 10 satellites visible and minimum & satellites used for fang the
position.

Step 2: Click on “Waypoints = Fress Add” and mark the geographic objects in the
particular location and add the detalls In the description column.
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Step 3: Simultansously, click on "Camera’ in GPS Essentials App and take the photograph
of the geographic objects or Open the Maobile camera. Go to Settings and enable the

‘Location Access' and stari to take photographs of the geographic objects.

Step 4: Complete the survey with minimum 30 sample points.

TASK -4
Lab-Field-Lab: Windy (Meteoroiogy)

Aim

To Maonitor / map the local climatic parameters of the area for every 2/4 hours
Procedure

Step 1: Install Windy App, familianze with the datasets.

Step 2: Create a table of parameters at time interval using your WPS.

TASK -5
Lab-Field-Lab: Return to Lab

Integrate all the four tasks into a report

Let the MISSION CLOSED

EATRAATNENTNTNTAENTN
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ANNEXURE V

(Mini Projects)



Mineral resonree mapping using Remote Sensing
(RS) and Geographical Tnformation System
(GIS)

Chandan Kumar Boraiaha, Amit Kumar, Akash Sonawane, Vasanth Patil

March 8, 2020



Details of Team Members

L.
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Introduction

Minsral exploration is & complex process(author?) @, The complexities of
mineral exploration can be sobved by nsing remiote sensing fecliniqnes in the
early staged of mineral exploration for the reconnaissance of targef areas with
the goul of continuing exploratory operations.  One of the most recognizable
nses with remote sensing is mineral exploration and the identification of varnons
geological structurss, faolts, linesments, litho anits, alt=rations, indicator, and
tracer minsrals (author?) M EE. The fartors mentioned play important
roles for recognizing mineralization in the region of mmterast. Therefore, the
identification of thess faefors saves time and cost as wall as giving & more precise
result (author?) 11

EBecanse of its synoptie view which is advantageons in detecting promising
mineralized zones in less fime and st s low cost, optical remofe sensing tech-
nology plays & significant role in the reconpaissance sarvey stage of mineral
sxploration. Currently, in India the optical remote sensing techneology s nof
vary well developed o be applied in denssly coversd vegebition aress, The
most important; and probably the only, reason being the remotely sensed op-
bcal image typically expressss refleciance spectra of vegetation, not rocks aned
soils below i, One way fo overcome this problem is by diseriminating featured
spectral patterns of vegetation anomalies caused by the mineralization.

Although plant growth is & complex process and the underlying physiology
has not been entirely understood, plants take up oufrients from the substrate,
ineluding metals i soils, The absooption of metals canses changes in photo-
synthetic activity and chilorophyll contsnts. Therefors, retlectanes spectra i the
visible to pear-infrared (VMNIR) region (350-1400 nm) and nmumnerons Vegeta-
tion Indices { V1s) using this region have been marksd to detect metal-induced
vagetation stress. However, the stress tends to appear more clearly at longer
wavelengths, i.e., shortwave-infrared (SWIR) region | 1400-2400 nm) by the in-

terference of water absorption in leaves, Hede et al {author?) took advan-



trge of this feature and developed & new V1 nsing retlectance in the VINIR and
SWIR regions which hes besn proved highly ssmative to vegetation stress and
affeptively captures mineralization hidden by vegetation,

In this study we bhave attempted to test the above hypothesis of Hede st
al,(author?) o one of the most promioent iron ors reserve of India, 1,0,
Sandur Iron-ore Deposits (510 ) which frlls in the ressrve forestares, by applying
VIGS (Vegetation Index in Green and Shortwave [nfrared) fo multi-t2mporal

safellite image data,

Problem Statement
Objectives

Lo To map iron ore rich regions of Sandur greenstones belt,

Methodology How chart

BSentinel-2 images will be downloaded from the website of Earth Hesources
Obs=rvation and Scisnces (EROS) Center, USGES (Littp: | earth-saplorerasgs.gov | ).
The images will be pre-processed for converting radiance valuss o reflectance
values befors using them for the VI apalyses. Each band of Seutinel-2 image
downloaded was divided by L0000 using grid-caleonlator option in SAGA GIS 7.1
software availalile-at Department of Geography, University of Madras, Detailed

methodology followed in executing this project is illustrated in Fig. L.

Rebectanee at each pixel witl be derived from the preprocessed Lancsat
imeges and will be wsed fo caleulate two imades for Vis, VIGS and NDVIL

VIGS s formlated as
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wher= , B, M, 51, and 52 denofe the surface reflectance in the visible green
and red, near-infrared, and two shortwave-infrared wavelengths, respectively,
For a Landsat ETA L image, G, B, M, 81, and 52 correspond fo the reflectance
at bands 2, 3, 4,5, and 7, respectively. The wl, w2, wi, and wd are weights for
sach term and & combination of wl = 1.0, w2 = 0.5, wi = 1.5, and wd = 1.5
was employed in this study based on resalts of Hedes et al., 2016, Equation of

MDVI is:

NDVI=

oo 8

N+ R
Data sets

The data set and open sonrce soffwares used i this study are:

L. Sentinel-2 fmags,

P

SHTM DEM

3. SAGA GIS 7.1 soltvwars=
4. QGIS Software

B: L¥X

B, Dia

Results

Discussions

Bemote sensing liny proved effer five indelineating the mineralized zones in thick
vagetation covered areas. [n the present study varions mage processing tecli-
niques deseribed above are applied on Sentinsl-2 image in order 46 identify the
stressed vegetation whers the stressing is due o anomelous mineral coneentra-
ticn rather than nopn-swmilability of water, Healthy vegetation is masked from
the scens, This is achieved by applying foresd invariance enbsncement method,
Supervised classification method was adopterd to delinsate the mineralized zones
along with water bodies, minimg pits, vegetation areas and s=tflements,

o
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Conclusions

The remote sensing and GIS techniques can b effectively nsed in targeting the
loeafions [or reconnaisance survey, It is A cost effective method and ssves A
good amount of tims and snergy, Lyx word processing software is extremsly
felsible and nser friendly which can be meed fo design the mannuseript aceording
to different journal requirements, Dia software helps in desiging and genemating
beantiful ML disgrams to better convey the seientifc ideas,
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Abstract

Dalma wildlife sanctuary located near Jamshedpur city 1n JTharkhand State of India 1s known for
1t5 elephant habitat The Dalma elephants migrate between the Torested area located 1n the border
of JTharkhand, West Bengal, Odisha as per food and water availability, and climatic conditions
Urbanization andincrease in the population led elephants to migrate from their habutat The present
study 15 carned out 1n Dalma wildlife sanctuary and surroundings to understand the migration
pattern, recent migration systems, land use land cover change for the pentod 2001 and 2019 Also,
the study 1dentifies potential conflict spot and works on human less and injunies

Keywords: Urbantzation, populatton. migration, land use and land cover.




1. INTRODUCTION

Increasing human population and assooiated development have led to degradation of natural
resources, and hence impacting the food and shelter availability to the dependent wildlife in those
natural systems. Elephant 15 one such wald life which 15 highly affected by human development
because elephants are landscape amimals and they require vast area to move around, and huge
amount of food to surnive Human developments have encroached the comder regions of these
elephants and hence forcing the amimal to enter the human populated area. This leads to conflict
which results 11 loss of life on both the sides. As per the recent Synchronised elephant pepulation
estimation 1n India (MOEFCC, 2017), the total number of =lephants 1n India 15 27312
encompassing 4 regional distibution (Seuth: 11960, North-East 10139, Worth-West: 2085, East-
Central: 3128). The number of lives lost due to elephant-human confliet 15 highest in the eagt-
central region where 100s of lives are lost on both the sides (human & elephant), every year
Censidenng increased human developments in this region, the comings years may see even more
nsem the elephant-human conflict. In this regard the human-elephant contlict analysis was camed

out using geo-spatial technelogy in Dalma Sanctuary of Tharkhand state in India

- L Bikar, 3. Heryana, 3. Himachal Pracesh, 4. Madbye
Pradesh, 5, Makarsshtre, 6. Manigur, 7. Andbra Pradesh,
B Aninsche! Prodesh, & Msem, 300 Chhatihgich,
11, Goa, 12 Fuwkhorad, 13, Karmataka, T4, Eprafs, 1%
Mpghalmya, 16. Magaland, L7, Ddisha, 18, Tamil MNaduy,
18, Tripura, 20, Uttar Pradest), 71 Uttarpichand, 22, Wel
Hengal, 24 Andamon & Nikobhar & omall group of
s | wkaphiant mosemred o BMlepram

Figure 1: Elephant Distnibution in India (orange color) (Source: MOEFCC, 2017)




In Jharkhand state, at least 2 — 3 human-elephant related conflict per month 15 very common. The
Tharkhand state 15 rich 1n forest cover and 29 61 % of 1ts total geographical area 15 covered with
forest. The total number of elephants in Tharkhand is 679 (MOEFCC, 2017) Out of these, more
than 150 elephants are 1n Dalma Wildlife Janctuary (Tharkhand forest Department, Census 2011 -
20172) which 1s the second most elephant habatat zone in Tharkhand It 15 natural for elephants that
duning meonsoon and winter season they come down form hilly area and migrate towards warmer
regiens of south Bengal and Cdisha, and in this process, they get attracted towards the paddy fields

1n nearby villages which naturally results in conflict
2. RESEARCH REASON

Tharkhand (it "Bushland" or the land of forest) 15 a state 1 eastern India, carved out of the
southern part of Bihar on 15 November 2000 After the partition the state has increased their

population with tremendous change in the urban areas and their extensions.

From the news channel ANI telecasted on March 3 2017, it stated that the elephants change their
pnmary path because of the chimatic conditions, dry water ponds and degradation of forest
cultivation It also referred about the secondary path of certain herb thatinterfere into the extension

urban area Alse, few supporting articles are shown in figore 2

Due to such episede’s human are much disturbedfinjured and there are loss of life and property
{Table 1) Even after much urbanization and census qualitied population 15 existng, still there are

not many factlities and constdered as under developing state of India

Urbanization to elephant migration to human interaction and conflicts with elephant can be

mapped and assessed using Femote Sensing and GIS
RESEARCH QUESTIONS

1 What1s the change in the urban extent after the partition of Tharkhand from Bihar?

L2

Why only Elhunti region 15 targeted by elephants?

L

Is it food or water that makes elephant reach the urban area?

4 Why are elephants migrating from their primary track?
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Figure 2: Mewspaper articles about the human and elephant conflict.

3. AIMAND OBJECTIVE

The aum of the study 15 to assess the impact of urbanization on elephant migration andits influence

in human health using geospatial techniques The following objectives will be carned out to

complete the above aim

1. To map the urban growth in and around of Fanchy — Capital city of Jharkhand To know

the land use and land cover status duning the time of partitien (Z001) and the current

scenano (2019,

!__,::

To delineate the elephant tracks and their migration path from their host (Dalma Wildlife

oanctuary) te their food and water

!-JJ

4, STUDY AREA

To1dentifies potential conflict spot and analyses human loss and mguries due to elepheants

Jharkhand state having 28 distncts was formed 1o the year 2000 out of Bihar State, and 1ts total

geographical area1s 78,714 sq km having total population of 32,966,238 (census, 2011), Our study




ared 15 Dalma wildlife sanctuary and 1ts envirens from two disiricts East (Purba) Singhbhum and
caratkela Kharsawan districts Also, it includes a part of Eanch: and West (Paschim) Singhbhum
districts (Figure 2). This waldiife sanctuary 15 situated in the north (around ~10km s away) from the
sieel city Jamshedpur which total area 15 19322 sq km (Sambath, 2014) The core area of tlus
Forest 15 35 sg km. and buffer area 158.22 sq km Dalma wildlife sanctuary 15 famous for its
natural beauty 15 surrounded by Dalma hill, which 15 ~528 meters above from mean sea level 10
te 15% of this forest 15 a plane land, summer temperature varies between 22% to 38%c; and annual
rainfall 15 around 1400 mm The geomorphological charactenistics of this land are undulating
terrain of hill rocks, plateaus and open field The man water source of this region 15 the niver
cubarnarekha The type of the forestis dry deciduous. This forestis suitable for elephants and wild

dog, mouse deer, Indian giant squuirrel, python, pangolin, eagle and vanous type of insects and

birds because of avarlability of water in sufficrent scale.

5. DATA USED

Topesheets (1:250,000), Landsat 7 ETM+ and Landsat 8 satellite images (30-meter spatial
resolution) and SETI wnll be used The spatial database abeut transpoertation network and water
bodies in the study area was created from toposheets, Forest area and settlements were extracted

from Goegle earth. Elevation and slepe map were calculated with the help of SETM DEM data

The data of last few years on human- elephant conflict was collected from Jharkhand Forest
Wildiife Department Elephant migration route and elephant mortality data were alse gathered

from forest office

The injured and death count of Khunf distnict 15 miven by the Distnict collectors office n

collaboratton with Tharkhand forest wildlife department




Figure 2: Location of Study Area

z013-1af2014-15

2017-16]2018-2018] 2015 jan 2020

5L No Humber EOi0-13 2011-12 [Z002-13 201 5-16| 201617
1 Tuskers kilied by poachers - 1 - 2 - - - - - -
2 Elephants killed by poisoning - 1 - - - - - - -
Etephant kifled by accidental
3 2 1 1 3 i - - - - - -
electrocution
a Elephiant killzd by defbarate . = - - : = : : . :
electrocution
5 Elephants killed by train accidents - 1 1 1 - - - - - -
% Efephants dying by contagious . — = i = — = - - =
diseases""
o Eiephant declared rouge under S2c ) ~ 3 _ } ~ ) ~ } )
11 and killed
- Elephant declarsd rouge under Sec . = - - : = : : . :
11 and capiured
9 Elephant captured under Sec 12 - - - - - - - - - -
i Elephant dying of otharunnatural 5 1 4 3 Z = = = z =
Teasons
11 Eiephant dying of natural reasons im 4 4 - 1
. Elephant dying of unknown ) . N . } ~ 4 _
[E350NS5
13 Mo, of persons killed by =lephants 62 &2 ] 56 0 £l 12 50 26 3
amount Paid | in B3 Lakh | on
ia account of ex-gratiz for human 5262 | 67.32 | 9LAT |109.28 10 4.5 10 110,63 | 3B 72 3.5
deaths
amount Paid | in R Lakh | for
15 74,54 | 131.B9 |120.1% | 27561 | 29.76 58,16 39.6 32,82 IG5 78 4.5

crop damage i as compensation

Source Jharkhand forest wildlife department

Table 1: Human-Elephant Conflict data around Dalma wildlife sanctuary in Jharkhand
(Y ear 2009 - 2020)




6. METHODOLOGY

i
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Elephant Habitat Suitability Analysis:

On the basis of many previous researches works, we tnied to model the potential suitable
habitat locations for Elephants The basic parameters such as food and shelter (in terms of forest
cover, water body), Disturbances parameters such as distance from roads and human seitlement,
accessibility parameters such as elevation and slope have been mapped and therr contnbution
towards £lephant suitability was modelled
Adult male elephant requires 212 hiters water for dnnling, especially during the peak of summer
heat Elephants also like to wallow in the water and, 10 consideration of these factors aleng with
the elephant's daly renge of movement, areas with water sources were deemed very suitable
Elephants eat around 150kg of Vegetation datly, Settlement 1s one of the most influential factors
as the farther locations from settlement helps to avoid the conflict area 1n mapping the suitable
locations High elevation 1s mot sustable for elephant Indian elephants generally comfortably
migrate up to the 300 meters All the input data layers were aggregated considening themr

importance as weightage




Potential Conflict spot Identification

Land use and land cover maps of two time penods (2001 and 2019) were prepared using
Landsat images and the change was analysed Using elephant route data obtained from the forest
department we have prepared a 3 km and 10 km buffer zones The we did an overlay analysis using
change detection map, elephant route map and elephant attack points data to understand and detact

the potential conflict spots

Table 2: Weighted of variables and their associated attributes

Variahles Final weightage
Forest and Settlement
0.5
Smtability
Elevation Switabality 01
Slope Smtability 01
Water bodies Surtability 1 R
Transportation Network
Surtability o

7. Results and Discussion

Since our study 1s mainly focused towards Dalma wildlife sanctuary we did net look mto the
migration and conflict 1ssues wathin West Bengal and Odisha states. Figure 3 reveals elephant
sighting area, water holes etc of Dalma wildlife sanctuary area and conflict locations of Dalma

elephants as observed from the forest field survey report

Every year in winter season Dalma elephants migrate to West Bengal and Ocisha and they retumn
back 1n Dalma in summer According fo the census report of wild amimals in Dalma, the time of
nngration of elephants 15 not constant across years, In the Table-3 one can see the vital migration
ttme of Dalma elephants over the past few years. Dalma elephants migrates continucusly 1n
different groups to the west Bengal and Onssa at different phases The different migration routes

of elephants in Dalma shown 1 Figure 3.
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Figure 3 Tracks of the animal

Habitats Suitability

By analysing 6 geo-environmental vanables as mentioned m the method section, we have
modelled the suitable areas which are classified 1nto 3 groups such as not sustable, , moderately
suitable, suitable Switable areas are mainly spread overthose areas where all variables are optimal
The suitable areas should have forest and water bodies, far away from transpoertation networlk and

settlement along with low elevation and slope
Land UTse Land Cover Change Analysis

In order to show the changes in our study are over last 25 years, Land use Land cover prepared
from satellite tmages have been divided inte following six classes: built up, water bodies,

agriculture land, wet land, waste land, forest. Human settlement and industnial areas have been




included in built up class Agriculture class includes plantation and cropland.
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Figure 5: Land Use and Land Cover map in 2014

CHANGE DETECTION

2001 & 2019

= =
&1 -8
N 1
Legend
Wagatire Ghangs
| ] neChnage
-F"-'Ht'rfa Chargs 0540 30 30 40
s
T T
A5ITE BEYO''E
Forest 3377 07 0.00 0.00 0,00 ooo imior
water 000 16087 0:00 1% 57 000 mESy
vepetation oo 000 10521 e BT 122438 FIRTE
oOther bnd 0,00 0.00 0,00 021 04 000 2020
Settlements (1] 0.00 0.0 503,33 FEA16  BELgE
Total Ama 37707 160.87 11521 300 30 160253 1035690,

Table 2: Change Detection

It 15 observed from the overlay analysis (Figure 7) that mazimum human =lephant conflict

locations are within 10 kalemeters buffer area This establishes the fact that the main reason for

increase 1n human elephant conflict 15 expansion of human settlement nearer to forested area, and

also the conversion of forest land inte agriculture and human settlements Some potential conflict

spot are identified inside the forest area which reveals that human actinities are also increasing




inside the forest area A clear degradation and fragmentation in the forest area can be seen from

the LULC maps
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Figure 7: Potential conflict area
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Figure 8: Hotspot region

Eased on the data collected on the episodes IDW was performed to know the promuinent conflict

zones. Further the stody can be extended by adding more parameters and field ground truth.

8. CONCLUSION
The identification of potential suitable area and overlay based confhict area demarcation from this
study would help the planners and researchers. Combination of GIS, remote sensing and field
survey data has helpedus visualize and understand the human-elephant conflict scenario 1n a better
manner. Using geospatial model we have divided the Dalma wildlife sanctuary and surroundings
inte five levels of suttability which will help to plan future cormndor area for wild life movement
between the forests. Present elephant population has a deep relation with forest area, water sources
and their migration route which 15 getting disturbed by increasing human built up Te aveid future
conflict government may develop a holishc model where relation between human and elephant

may not disturb each other through a better management plans of elephant and 1ts comdor
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1.0. INTRODUCTION

Checkdams are 1deal entities for management of rainwater in and and rainfed regions Checkdams
play a wital role where the ramnfall 15 not sufficient for agniculture and domestic use. Thev are also
mmportant for mitigation of the tmpact of natural disasters for achieving sustainable development in
the region (Ibrahim-Bathis and Ahmed 2014). The Adwvisory Commattee on Hill Aresas (Flanning
Cemmission), government of India has stressed on vanious problems faced by lull areas such as soil
eroston, deforestation, water, energy, fodder, agniculture, communication, transport, rugged terrmn,
tandslides, floeds etc. The sigmificant factors for the planming and management of a watershed are its
physiography, drainage, geomoerphology, seil, land use/land cover and available water resources
(F.atnam et al. 2005). The selection of best sites for water harvesting schemes must be based on certain
criteria that take into consideration the socio-economic (distance to agricultural field, road and
settlements) and the physical charactenistics (terrain slope, soul types, and land use) of the checkdams
{(Anupma and Vikrant 2012) Geo-Spatial science (Eemote sensing and GIS) provide useful tools that
allow efficient integration of all the spatial characienstics of checkdamns to present excellent mapping
solution to vanous resource problems 1n a cost-effective and time saving manner (Bolland and

Bangarajan 2012, Al-Adamat, 2010, Singh et al , 2009 and Padmavathy et al_, 1993),

In a place like Nammakkal distnctin Tamil Nadu state, where the land has hills, forests and Cauvery
basin and depends only on razafall for agriculture and domestic use, checkdams are a boon to support
the livehhood of people and Hlvestock To prove the utlity of remote sensing and GIS on
hydrogeology a minor project was planned as part of the DET- WED IS Winter School organized by
the Department of Geography, Umiversity of Madras, Chennar The project 15 based on the visual

interpretation using satellite and collateral data

Study area

The area chosen for this study 15 Karapottanar sub-basin where the major part 15 located at
southeastern region in Namakkal district and smaller part 1n Northwest of Trichy distnict The basin
lies between 10956 and 11°23°H latitudes and 78°06 and 78928'E longitudes and 1ts covers an area
of 1116 km? (Fig. 1). Karaipottanar sub-basin has hills and forest with undulated terramn that flows
into the tributary of Cauvery basin which oniginates from the number of small 1solated hillocks of
Kollimalar hills, The hills are located 1o the eastern and northern parts of the area, whereas southern

and central parts of the area are low-lying with a few 1solated patches.
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Industry

Traditional sectors like textiles and handloom s are predominant i the distnict The Salem Central Co-
operattve Sugar mill at Mohanur and Paper Mill are large scale industnies 1in the basin while steel,
manufactunng units, chemical and agro basedindustries are in the form of medium scale Small scale
industries are also widespread 1n Namakkal district The major industnal sectors are amimal and
poultry feed umits; sago factories, nee mulls, o1l oulls and agro vnits. Other significant industres are

the manufactunng units of ng vehicles and their accegsories (DHDE 2017)

Lithology

The study area 15 mostly underlain by the Archaesan crystalline and metamorphic complex The
geology of the area is complicated dus to recurring tectonic and magmatic activities eccurred during
pre-Cambrian pertod Gneisses are the oldest recks 1n basin It 15 present widely 1 plamns The
Gneisses are highly weathered up to 30 m at places and are itntruded by Ultramafic and basic rocks.
Charnoeckites are coarse grained and their coler 15 bluish dark to grey. They are the second largest
rock type present in the area They are massive and less weathered than the gneisses Iron ore deposits
associated with quartz felspathic gneiss and gametiferons quartz gneisses are present in some areas
These rocks are highly folded and less weathered (Vignesh et al. 2015). There 15 a poor deposit of
alluvium (Sand and silt) along the course of the Cauvery, as it runs mostly on high land and rocky

floer. The hithology of the study area s shown in Fig 5,

Plains of the Mamakkal distnict widely consists of eldest recks in all the four taluks The general
direction of foliation varies from east west to east-north-east-west southwest with a high magnitude

dip towards north or southeast

2.0. PROBLEM STATEMENT

Major part of the water because of the elevation and slope of the area tuns off to the Cauvery basin,
Currently majonity of the area is unirngated and there are few efforts to stere the rain water. If the
rain water 15 harvested 1t will help 11 growing crops more than once in a year, Thus, an attempt has

been made toselect suitable checledam sites for stonng the rain water



Map showing the study area,
Karaipottanar sub-basin in Cauvery

Basin, Tamil Nadu
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Figure 1: Location map of Karaipottanar sub-basin



3.0. OBIJECTIVES

To select suitable checkdam sites in Karaipottanar sub-basin

4.0. METHODOLOGY FIOW CHART

Idajor Cntena for check dam site selection

o ol downstream of the bund should not be prone to water logging

e Land for downstream of checkdam should have immgable land

o Drainage should be a slope

Additional secondary data on rainfall and population were considered for checkdam site selection

e Rainfall in Karaipottanar sub-basin should be less than 1000 mm/annum

» Population in the district should be considerably moderate
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The soul pattern and geomorphology of Karaipottanar sub-basin was classified followed by analysis
of land-use and land-cover map Algo, rainfall and population data was collected The selected
streams (drainage map) was buffered with a distance of 100 m along both the sides and superimposed

over contour and slope map. Contours which are very close to the stream, and forming a closed valley

were selected. Such areas were checked for smtable slope - along the valley slope class upto 2 and

across the valley more steeper slope, slope class greater than 2 (This was done keeping in view that
if check dam 15 constructed, the water spread will be less and depth will be more so that evaporation
will be less). Based on the above exercise few sites were1dentified and possible water spread in each
tank if constructed were drawn taking the closest contour—into consideration. Using raster calculater
the so1l, drainage, sloe and aspect maps (after assigming suitable weightages based on checkdam
preference) were supenimposed and the best five sites suitable for checkdam construction was done
The land which 15 having 0-8% of slope and can get the water by natural flow ttself has been given

the value of 2 and the area which 1s having steep slope has been given the least value

5.0. DATASETS

The following datasets generated (pertaining to Karaipottanar sub-basin 1n Namaklcal distnict) were
added i1 QGILS, integratedfanalysed for selecting sustable checkdam sites

o Eanfall (Secondary data)

¢ Population (Census 2011)

o  Soil (Institute for Water Stodies)

o Dramnage (Inshitute for Water Studies)

o TLanduse and Landcover (Institute for Water Studies)

6.0. RESULTS

Rainfall

Fainfall 15 the major source of water for Namakkal and Trnichy districts in Tamil Madu State The
basin 15 charactenzed by a sub-tropical climate with moderate temperature. The weather 15 pleasant
from Movember to February and hotin Apnl to June The district receives rain duning both seuthwest
and northeast monsoons However, the northeast monsoon contributes the maxmmum rainfall to the
distnict. There are three rain gauge stattons located in the basin 15 1n Erumapatti, Namakkal and
Senthamangalam The average rainfall in Nammalkkal from 2004 to 2019 was 622 83 mm (Fig 2)

where northeast monsoon brings the mazimum amount of rain 1n Namakkal distnct (Fig 3).
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Figure 2: Average Annual rainfall (mm) from 2004-2018 in Nam akkal District
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Figure 3: 2004 to 2018 Seasonal average rainfall (average) in Namakkal District
Population

The initial provisional data released by census India 2011, shows that density of Namakkal district
for 201115 505 people per sq km In 2001, Mamakkal distnct density was at 439 people per sq. km.
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HMamalckal distnict sprawls over 3420 square kilometers of area The population density of Tamil

Madu state 15 shown i Fig 4
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Figure 4: Population density selected taluks in TamillNadu state

Soil

The sonl of Karapottanar sub-basin can be broadiy classified into clay, clayey nlt, clayey loam, loamy
sand, sandy clay, sandy clayey loam, sandy loam and silty clay Sandy clay leam 15 observed in the
river flood plain and sandy clay eccurred in the foothills of hills in the basin. Area with low altitude
1 the sub-basin consist of clayey loam which spreads in the centre and northwest portion of the sub-
basin Loamy sand1s seen in patchy arcas 1n most of the sub-basin. The different classifications of

the sand are shownin Fig 5

For the checkdam site selection, we selected beth sandy (Sand) and Loeamy sand areas following

(Bathis & Ahmed, 2014).
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Soil Pattern of Karaipottanar Sub-basin

Legend

Sail Pattern

B clay

I Loamy sand
[ sand

[ Sandy day

[ sandy clay lnam
=0 sandy loam

Figure 5 showing the distribution of different kinds of sand in Karaipottanar sub-basin

Drainage

Cauvery nver 15 perenmal 1n nature and flows through the southern boundary of the Earaipottanar
sub-basin. Dramnage density 15 defined as the closeness of spacing of channels It 15 a measure of the

total length of the stream segment of all order per unit area The drainage pattern of Karaipottanar

siub-basin 15 shown in Fig 6.
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DRAINAGE PATTERN OF
KARAIPOTTANAR SUB-BASIN

LEGEND
B Tank

—— Drai line

[ drainage shp

Figure 6: Drainage pattern of Karaipottanar sub-basin
Land use/ Land cover

The vanous categones of landuse and landcover details are classified and shown 1n Fig 7. From the
land use/ land cover map it 15 observed that major areas are crop land, dense forest (base of the Kolli
hills) and other plantations Settlements are concentrated in few pockets from northwest to southeast
pattern. Built-up areas are of towns and industines. Forest land comprises of scrub forest, ever green

anid semi ever green forest, and other forest Waste land 15 being categoriesd as barrren rocky, fallow
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land, gullied/ravencus land, land with scrub, land without scrub and some degraded forestland. Water

bodyv in the area spread along the slope where reservoir and tanks can be bult

LAND USE/ LAND COVER MAP OF
KARAIPOTTANAR SUB-BASIN

LEGEND
] Barren Rocky

—_ Crop land
[ ] Dense Forest

[ Fallow land

[ Land with or without scrub
[ Man-made features

B 1ndustrial wastelands

[ Plantations

[ Settlement

[ Water bodies

Figure 7: Drainage p attern of Karaipottanar sub-basin

Suitable site selection

The slope and aspect of the sub-basin was analysed after rastenzing the shapefiles and resampling
the same The slope was classified to 0-64 degrees while the aspect was noted from 0-360 degrees
(Fig 8§ and 9).
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Slope of the site

LEGEND
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o 64.1533

Figure 8 showing the slope gradients of Karaip ottanar sub-basin

Using the raster calculater the following has been assigned for soil, slope, drainage and elevation to
arnve-at a selection of suitable sites for checkdams which1s shown 1n Fig 10

* Soil -A (Al & AT —(Sandy and Loamy Sand)

* Slope—B

* Drainage— C (2 =flow & 1 =null)

+  FElevation — D

The formula adaptedis ANENCND
« [(Al=2T A2=3)N (B<2) N (C=21 N (D < 50)



Aspect of the site

LEGEND

0 5 10km i 270
- Wi 360

Figure 9 showing the aspect gradients of Karaipottanar sub-basin

Figure 10: Suitable sites for checkdams identified (yellow patches) in Karapottanar sub-basin
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SUITABLE SITES FOR CHECKDAM

A

LEGEND
0 5 10km CHECK DAM
e, S Suitable Sites

Based on the overlay of soil, different drainage patterns, slope and aspect five suitable sites for

checkdams were selected (Fig 11)
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Suitable Sites for Checkdams

& location palmt buffer
— Dralnage
[ Buffersd

Figare 11: Suitable sites for checkdams rdentified (red points) in each buffered zones of drainage

flow meets at Karaipottanar sub-basin

7.0. DISCUSSION

The varteus thematic layers of soil, drainge, landuse and landcover were presented alogn with the
slope and aspect of the locations. Since, Karaipottanar sub-basine 15 a pristine site where no such
checledams were constructed, this study calls for more importance and serving the public. The
selected check dam would be effectively used for storage of water in the monsoon season when the
discharge decreases Thisalso suggest an sffective site for construction of low-cost dam to arrestmud
flows These suggested sites would be useful in conserving water duning the monsoon season and the
villages nearby to the survey locations will be highly beneficial In addition, for further analvsis, the
incorporation of landuse and landcover wall also be suggested 1in order to ensure the land availability
inclmdng soil stability for construction This study also suggests the suitable checkdam sites, butthe

technology may be applied for selection of sites for bigger dams as well.

15



8.0. CONCLUSION

The present study has shown that geo-spatial approach of mtegrating GIS and remots sensing are
ugeful tools forintegrating various information / thematic layers and select suitable sites for checkdam
construction o and or rainfed regions hike Karaipottanar sub-basin 1in Namakkal distnect. Moreover,
the above advanced technologies wall be cost-effective and reduce the time and extent of the area to
bemnvestgated However follow-up through thorough field investgation before implementation 15 a
mustin any selected location Since, landuse and landcover has several crops and vegetation types to
be constdered, a detailed approach en the same has to be initiated before finalizing the checkdam
sites: As it was observed that siltation 15 the major problem which hindered the storage of water,

proper care has to be taken to avoid the siltation while constructing the checkdams.
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ANNEXURE VI

(Assessment)

a.Practical Exam
b.MCQ



DEPARTMENT OF GEOGRAFPHY
SCHOOL OF EARTH AND ATMOSPHERIC SCIENCES
UNIVERSITY OF MADRAS
DST-NRDMS WINTER SCHOOL
Practical-Geospatial Technology

Date : 07-03-2020 Time :11.00-2.00 pm
Duration : 3 hours Max. : 30 Marks

Answer the following Questions (6 X 5=30)
All questions Carry equal marks

INSTRUCTIONS

GENERAL

o (Create a folder in your name on the deskiop. All the data and results should be in this
folder.

o [he data for the practical exam is to be copied from the 05T Winter school Practical
exam” folder from the Z drive. The time allowed to copy the data is 20 mins after which the
cammon drive will be disabled.

o Verify the files in your deskiop after copying it

DATA

o Question 1, Dafa — Topasheel 66C 4

o Question 2: Data - Tamilnadu. sho

o Question 3: Data - taluka shp, tamilnadu. sho, airport. shp

o Question 4. Data - Landsal -8 Bands 2,3.4.5

o Question 5: Data- Landsal -8 Bands 2,3,4.5 & Kancheepuram.shp

o Question 6 DEM Data

OPTIONAL

o All the resuits shall be documented in a file using documentation software of your chaoice

1. Complete the following tasks (QuesNo.1 Data)
a) Georeference the given Toposheet
b} Projectitinto UTM 44N
c) Digitize the Cholavaram Tank { Large Tank
d) Calculate the area of the water body

2. Create a population density map of Tamilnadu with appropriate class interval from
the Data only population attribute isin the table. Add area attribute using field
calculator (QuesNo.2 Data)

3. Identify the taluk which fall under the following airport buffer of 250 KM & represent
itin amap. (QuesNo.3 Data)

4. Perfarm the following for the data given below (QuesNo.4 Data)

Task 1. Create natural color composite and ration images of Blue/NIRE & Green/NIR
Task 2: Create a NDV|

Task 3: What 1s the significance of the above images?

5_Jeenu is going to Kancheepuram by today 2:00 PM._ she requires a map fo
understand the land cover in Kancheepuram. With the data provided above create a
four class land cover map to help her. {QuesNo.5 Data)

6. Using the DEM generate Slope and Aspect Map, What is your understanding the
difference between slope and Aspect? (QuesNo.6 Data)



Mame:

DEPARTMENT OF GEOGRAPHY
School of Earth and Atmospheric Sciences

University of Madras, Chennai-600025
DST-NEDMS WINTERSCHOOL

Multiple Choice guestions (20X 1=20)

Femote sensing survey techniques make use of the properties of
.......... it ocematted, reflected or diffracted by sensed object

Sound waves
Electromagnetic waves
Wind waves

The WDVIts calculated by = . "
HDVI= (NIE + Green)/(INIE. - Green)
NDVI= (ZWIE — Red)/(SWIE + Eed)
NDVI= (MNIE — Eed)/(MIE + Red)
NDVI= (MNIE — Bed)/(SWIE + Red)

The reflected energy from surface 15 stored as
Eeflectance

Fadiance

Digital Mumber

Digital Elevation

The Band 8 of SENTINAL 2A 15
Red

WNear Infrared

Green

Short wave Infrared

in a B TM image

Which one of the following operation 15 used to stitch two or more itmages?

Clipping
Meosaiclung
cub setting
IMapping

Eemote sensing system uses its own energy specirum

Microwave and Optical
Active

Microwave

Option b & ¢




T, Which one of the following sentences are wrong?
A Supervised classification does not require training data
BE. Unsupervised classification does not require traimng data
. Cannot define the number of classes required in supervised classification
a) A
b B
c) A&B
d A&C

8. Which one of the following band combination will form a true color composite i
Landsat 5

a) Blue, Green, Eed

k) IIE, Green, Fed

g) Green, MIE, Blue

d) Eed, Blue, SWIE

9 Microwave remote sensing 15 based on
a) Eeflectance

b)) Emissivity

c) Energy scatter

d) Energy Abscrption

10. Spatial reselution represents

a) MNumber of pixels
k) Mumber of bands
c) Ground representation
d) Storage capacity

11 The revisit peniod of a satellite 1s

a) Spatial resolution

k) Radiometnic resolution
c) opectral reselution

d) Temporal reselution

12 Slope 1s measured in terms of

a) Degrees
k) Elevation
el Distance
d) Mone of the above

13, GI5 deals with which kind of data
al MNumenc data

L) Binary data

c) “patal data

d) Complex data
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e)

2)
hj

15
a)
b)

c)
d)

16.

a)
b)
c)
d)

1k

a)
b)
c)
d)

18.

Which one of the following 15 a large scale map

1: 250000

150000

1.10000

1:2000

Which of the following 15 true for Spatial Interpolation
Knging

DWW

Hatural Meighbour
All of the above

Which of the following 15 Indian Based Nawnigation System
GMEs

GES

IENESE

GLOMASS

Which of the following represents map merging operation
Tnion

Intersection

Tdentity
Clipping

If the maximum pixel value of the itmage cannot exceed 253, what 15 the radiometric

resolution?

a)
b)
c)
d)

13

1 hat
1 byte
a8 byte
T bat

Which software tool 15 used for text formatting for publication”

al Word

k) Spread sheet
c) Lyx

d) PAST

. Urbhan Heat Island 15 related to

a) Development

L) Excess pollution

c) REesidential density

d) Absence of water bodies
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SAMRTPHONE BASED FIELD ANALYSIS AND SPATIAL DATA
VISUALIZATION AND MAPPING OF ADYAR IN CHENNAI DISTRICT.
(SUNDAY TASK)

Sangunathan, U

Department of Geology, University of Mudras, Chennai

Introduction

Smart phones with a GPS essential app when turned on can collect satellite details such as
latitude, longitude. altitude, noise and track details, We were given a task to prepare 2 Geographical
Information System (G15) map with assigned tasks of noise, track and weather details. The points
collecied can be saved for oflline use (though there is a limit to the size of the map that can be

saved at onee). This will help to verily the location in the field.

The collected data can be saved to afier collecting the field coordinates. The data will be
then converted to KML files to plot them on Google Earth, While using this method, the sensitivies
(accuracy) of GPS point capture would depend upon the quality of the device, the better it is. less
variable the captured data will be. This way, it will be least costly when using Google Maps. I

vou are on budget, you can invest more and purchase GIS software for mapping.

Objectives
I. Tocollect noise samples using wireless application protocal (WAP) and convert the non-
spatial data for geostatistical analysis.
2. To create and visualize trock data collected using WAP device from the field.
3. Tocapture the geographic objects (trees, buildings, religious pluces, monuments eic..) and
geotag the photographs with attribute data.

4. Ta monitor/map the local climatic parameters of the area.




Study area

Smartphone based filed work has been carried out in Adyar of Chennai district, It is a large
neighbourhood in south Chennai (formerly Madras), Tamil Nadu, India. It is covered by lat long
of 80.235 to 80.280 East and 12.990 1o 13.015 North and it is located on the southern banks of
the Adyar River. It is bounded by the Buckingham Canal 1o the west, Tiruvanmiyur to the south,
and Besant Nagar to the east. Adyar is one of the costliest areas in Chennai with property values

four times the value of similar sized properties in the northern part of Chennai.

Methodology

Task 1: Noise Pollution Mapping
Steps involved for the task | is that, installation of GPS Essentials app and WideNoise Plus
from google play store. Measure the Noise level at different locations in study area by using

WideNoise Plus app. That has been exporied as KML file and sent to the email of mine.

Task 2: Tracking Data

This involves tracking the way of sample collection by using GPS essential app and send
to the respective email to be downloaded in QGIS,

Task3: Point data capture and geotagging photos

This task consist of capture the location photos where the noise samples collected and that
photos should be sent to email for further process.

Task 4: Collection of atmospheric data from Windy app.
This task is started with installation of Windy app and measures the required atmospheric

parameters in one hour interval of time, The data will be tabulated and plotted as a graph and GIS
maps.

Task 5: Processing these data with QGIS in Lab




Result

Spatial distribution of Noise level shows near Adyar depot which due to high traffic
condition and the lowest values presented in interior of Besant Nagar where the area is und isturbed
from noise of traffic and other hassles on road. The collected noise level data was given in Table
1 and illustrated in Fig 1. The track was started from Besant Nagar to Madras University Gate-|
Guindy and this was over laid on spatial diagram of Noise level diagram (Fig 1). The geotagged
images were collected from the study area and shown in Fig 2, Data collected by Windy app
(Humidity, Temperature, NO:, Aresol and Oz was tabulated in Table 2 and changing trend of

values was shown in Fig 3. All the work in this project has been carried out with the support of

QG1S and Smartphone Apps such as Windy and GPS Essentials.

Table 1 Noise Level Data of around Adyar in Chennai district.

Sample No. | Lacation name MNoise level
| UNOM Gate 1, Guindy 81
2 UNOM Gate 2, Guindy 82
3 LUNOM Boys Hostel 66
4 LUNOM Power Station 71
A Velankkani Church 20
6 Elliot Beach { Chai King) 78
7 Elliot Beach { Dwaraka Building) 85
b Elliot Beach { Police Booth ) 81
9 Elliot Beach ( Near Thalapakkaiti Birivani) 81
10 32 Cross streel B5
11 OMHS 76
12 Tennis Cournt 76
13 Asian Hospital 80
14 Spencer daily 81
15 Vannandurai 79
16 Pillayar Koil 80
17 Ramar koil 81
18 Krishanmurthy Foundation 71
19 Theosofical Society 8l
20 Ponniyamman Koil Street 8l
21 Adyar signal B0
22 Gandhi nagar signal 83
23 Madhya Kailash Temple 81
24 Cancer Institute 82
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Figure 1: Spatial distribution of Noise level and Tracking data of Adyar, Chennai
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Figure 2 Geotagged locations (yellow paoints) of the study area in southern Chennai




TFable 2 Windy data for required atmospheric parumeters

AQ_NO:

5.No. Place Lat Loag | Time T | Temp. (C%) | Hemidity (%) (pugim3) AQ Aero | AG_ Oy
1 | Elliot Beach | 12996179 | 80.270323 10 2 54 €48 0,407 263
2 Ellsot Beach | 122996179 | 8270323 11 28 54 .88 0,407 2649
3 | Eftiot Deach | 12996179 | 80.270323 12 25 53 3.33 0,406 269
4| Eliot Beach | 12996179 | 80.270333 13 4 sl 3.33 0.401 269
5| Emiot Bewch | 12996179 | 80270323 14 FT 51 244 0,358 269
6 | Elliot Beacl | 12996179 | $0,270323 15 FE} 52 2.13 0.345 200
7 | Elliot Beach | 12996179 | §0.270323 16 3 38 213 0,331 269
8 | Elliot Deaeh | 12996179 | 80.270323 17 23 67 2.13 0.315 269
9 Ellicn Beneh | 12,996179 | 80270323 15 23 0 4.56 0.3 269
10| Elwn Beach | 12.996139 | 80.270323 19 i 74 fi.41 0.277 269 |
Il Lot each | 129961749 | 80270323 ] 16 74 7.12 0,277 6%
12| Eliot Beach | 12996179 | 80.270323 21 27 83 984 261 269
|13 Elliat Hepch | 12996179 | 80270323 a2 28 #4 I6. 18 0.257 2649
14 | Elliot Beach | 12996179 | 80.270323 23 30 T 16.18 0,244 269
15 | Elliot Beach | 12996179 | 80270323 EY 30 86 17.56 0.244 264
16 Ellipn Beach | 12996179 | $0.270323 I 30 16 19,97 0,244 264
17 Elliod Beach | 12996179 | £0.270323 2 27 i) 19,97 0,244 269
1% Elliot Beach | 12956179 | £0.270323 3 27 a1 19,97 0,244 260
19 | Ellot Beach | 12996179 | 80.270323 4 27 [H 19.97 0.236 263
20 | Ellat Beach | 12996179 | 80270323 5 27 91 19.97 022 263
21 by Beach | 12.9%6179 | 80270323 f 26 Gl 1821 0.22 2063
v Ellion Deach | 12996179 | 80270323 7 26 [k 758 .2 263
23 | Elliot Beach | 12996179 | 80.270323 g 26 i S04 01§ 263
24 Elljsl Beach | 12996179 | 802705323 9 26 T8 3.5 (.18 263




Atomosperic parameter in time series
(Windy data)
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Figure 3: Windy data in time series.
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Sunday Tasks

Introduction

The first Sunday of the twenty-one days DST-NRDMS Winter School Program was designed to
be a productive and fun day. Four different tasks were assigned to the participants. The tasks were

aimed at collecting data using free mobile apps (mainly android).

Objectives
The Sunday tasks had following objectives:

I. To collect noise samples using wireless application protocol (WAP) and convert the non-
spatial data for peostatistical analysis.

2. To create and visualize track data collected using WAP device from the field.

3. To capture the geographic objects (trees, buildings, religious places, monuments etc..)
and peotag the photographs with attribute data.

4, To monitor/map the local climatic parameters of the arca.

Methadology

The noise samples were picked up along the ECR Road from Marina Beach, Chennai 1o
Mahabalipuram. The noise samples were detected in the ficld using Widenoive android app and
the data were added into GPS essentials app. Similarly, the track data was collected from Besant

Nagar Chennai to University of Madras, Guindy Campus using GF'S exsentials android app. The




photos of interest ing features were taken using GPS essentials. The climatic parameters were

collected using Windy android app.

<1

Results

The data obtained in the field were imported into QGIS 3.10 software in the Geoinformatics lab of
Department of Geography, University of Madras, The IDWS interpolation technique was applied 1o
visualize the distribution of noise and humidity samples. The track data and geotagged photographs was

overlaid on google image using QGIS, The final maps prepared are given as separate pdf attachments. The

noise and humidity data used are given in Table | and 2 below.

Table I: Noise samples along ECR (Chennai to Mahabalipuram)

MNoise

Location {db)
Front Gaie 73
Building Back 83
Outside Gate R2
Marina Beach 86
ECRE Road 74
Mahabalipuram

Bypass 71
Rock Garden 74
Pancharatha (1]
On Highway 77
Highway B3
Highway Motarboat 80
Thiruvanmivur 73
Guest House o0




Table 2: Temperature (T), humidity (H) and wind speed (WS) samples along ECR (Chennai to

Mahabalipuram)
WS
Place Long Lat TEC) | H(%) | (km/H)
Pandy 79.8401 | 11.9714 24 75 16
Pondy 7284010 | 11.9714 24 70 16
Pondy 70.8401 | 11.9714 24 79 16
Uni Guesthouse BO.281 | 13.054 26 76 8
Santhome Church 80.278 | 13.052 27 73 9
Uini Guesthause 80281 | 13.054 27 76 g
Ice house B0.273 | 13.053 28 17 g
Villivakam 80.207 | 13.105 29 77 7
Kutnaraswamy
nager 80202 | 13.121 20 78 8
Anma Nagar 80212 | 13.089 27 77 B
Solinganaliur 80221 | 12.896 2 78 7
City centre 80.274 | 13.043 27 74 9
Lifestyle Entrance BD.276 | 13.052 27 75 10
INOX BO.264 | 13.059 26 75 5
Uni Guesthouse 80.282 | 13.054 26 76 8
| Uni Guesthowse BO.282 [ 13.054 26 76 7
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Task 3
Geotagging
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NOISE POLLUTION MAPPING

Raju. P

Introduction

Noise pollution is a one of environmental pollution which cause health problems for
people and wildlife. It could be measured and planned accordingly to reduce noise pollution.
In terms of plan to reduce noise, it needs the data spatially were the higher and lower level of
noise. According to WHO, if noise level is more than 70 db is effects more the risk of
myocardial infarction. The Noise pollution data were collected by using GPS essential mobile
android app with spatial reference which helps to know variation of noise in dilferent location.
Noise data measured in db and location saved in decimal. Data were incorporated with QGIS

by converting those collected datasets in KML using Google Earth Pro.

Aim

To analyse noise pollution in Tharamani, Chennai.

Objectives

1. Point caplure

2. Track caplure

Methodology

Noise data collection done by GPS essential mobile android app in the field, Data were
converted in poogle earth for easy to import that files with GIS soltware. Using QGIS
interpolation techniques used 1o understand spatial variation of noise level and visualised

layout with proper map elements.




Analysis and discussion

Task — 1 Noise pollution mapping

The noise collected in stretch from The University hostel to nearest state highway road
in Tharamani was ranged from 57.04 db 10 80.97 db. The observation shows that the minimum
level recorded in the area of inner place of hostel. The maximum recorded in the area of nearby
state highway due to vehicles. There was not much variation is shows that higher in higway
arca lower in the area of hostel and other residential place. So, to reduce the noise level could

be done if trees were planted along the road side.

NOICE POLLUTION -
DHARAMANI
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Fig.1. Noise level mapping in Tharamani




Task -2 Tracking with GPS

Iracking of data by using GPS Essential recorded track by following area of noise
pollution data. The same stretch was used for tacking data collection from the hostel play
ground of Tharamany campus in Madras and analysed map below the tracking analysis using
0Q-GIS.
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Fig.2. Tracking map in Tharamanai

Coneclusion

Track map were successfully mapped with using QGIS soliware from collected

datasets.



REPORT ON THE USE OF VARIOUS GPS APPS AND ITS
INTEGRATION IN QGIS.

ATM OF THE TASK -

(1) To collect Moizse samples in the fieldusing WAP and convert nen spatial data iito spatial

data for geostatistical analysis
(2 To create and visualize track data collected using WAP device from the field
{3) To point capture images and Geotagg the photos

{4) To map the local climatic parameters of the area for every 2/4 hours

STUDY AREA —

e sites chosen were mostly around the Guest house of University of MMadras, Manna

Campus and few locations were taken 10 the Guindy Campus of Unrversity of Madras

METHODOLOGY —

Apps like GPS Essentials, Wide MNease, and Windy App were installed from the google play
store.

GPS Essentials- [Mavigate, manage waypounts, tracks, routes, can build own dashibeard from

45 widgets
Wide Noise — IMeasures sound samples in decibels.
Windy App — This app helps in determining weather forecast at each interval of 2/4 hrs

GP3 Ezsentials were checked for the satellite visibility. Standing at a point the wide neise

app (noise samples in dB) coordinates and other details were documented in the Essentials
The GPS Essentials was also used for capturing the track

The windy app was used as well to take the readings of the humidity of various places of
Chennat The readings were noted down

Coming te the lab all the four of the task was integrated in the QGIS 3 10 using various
options available Interpolation was carmed out i the noise sample study for better
understanding.

For each of the task a map lay out was made in order to study the parameters and site well,



RESULT AND DISCIISSION-

In this paper we take into account the noise samples taken in the periphery of University of
madras, Marmna Campus, Guest house of Umiversity The datas were integrated and
interpolated 1n QGIS 3 10 software for notse mapping. Imterpolation is a commonly used
GIS technigue to create continuous surface from diserete pownts. Spatial interpolation 15 the
process in which we use pownts with known walues to estimate waluss at other unknown
points, In our mapping spanal interpolation can predict the noise samples even when only
few areas were sampled by using known noise samples As shown in the Map below (Map -
1) 1t depicts that the area that are white 1n colour are the regions that are nowsy (69dB, 65dB)
are the ligher noise levels as compared to the darker one that lies below the interpolation
area (45dB 33dB) are the lower noise level in decibels) Basically the areas with higher
decibels value are the market areas since it has a lot crowd and that of the lowsr decibals are

the Umiversity of Madras Campus as 1it5 an Educational Institution.

In the second task as well the track was taken from a pownt starting near the City centre i
Chennai up to around 582m ( Map - 2 ) The track pathway were mtegrated in the QGIS and

was drawn out 25 a map layout as deprcted below,
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GERT

TRACK MAPPING

==TRACK LENGTH- 582m

In the third task few photos like signature landmarks, trees were taken and were geotagged 1n
QGIS as shown below by the map layout (Idap - 3)
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In the fourth task we took five places around Chennai and recorder their humidity and
plotted them in map as well The tabulation 1 15 shown below. The University of Madras
guest house (Un1 guest house) shows the higher humidity percentage of 76% that may be
contributed due to the presence of sea beach and that of the Santhome church the lowest
among them that 1s 74% It means air 15 filled 78% of its capacity to hold water(moisture)
24% capacity 15 still left after which the evaporation would step This 1n turn makes the
region uncomfortable for humans.

Place Latitude Longitude Humidity (%)
Uni guesthouse 13.054 80.281 76
City centre 13 043 80.274 74
Santhome Church 13.052 80.278 73
Anna Nagar 13 089 B0.212 T
Villivakam 13105 80.207 il
Ice house 13053 B80.273 77
Table — 1
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CONCLUSION —

Through the vartous apps used along with QGIS 3 10 helped to learn a lot about Mapping
The information collected by this field study helped to know lot about the mapping elements

that are to be used while drawing maps



Winter School on Geospatial Technologies
University of Madras, Chennai

Geospatial Analysis of Noise Level and climatic
Elements in Chennai




Introduction

Enwironmental pollution such as air, water, hazardous waste and noise pollution has always been a global
concemn affectng both the public's health and the planet’s framle ecosystemns. The concentration of
environmental pollution 15 sigmficantly increasng and causing senous threat to the guality of the
environment Management of environmental pollution 1s a challenge Although there are many
management techmques, the problem of enwvironmental pollution shll remamns the same One of the
serious 155¢es of environmental pollution 15 noise Moise pollution in large urban areas 15 regarded as a
growing problem of commumties

Currently, noise pollution 1n urban environment 1s one of the senows 15sues of concern 1o major cities of
world There are vanous factors that contnbute to wncrease of noise levels m urban areas, One of the
factors 15 the increase 1n urban population, which contnbutes to high traffic volume comhined wath
increased intensity. In most urban areas, the comndors are developed 1 a close prozmuty where people
live and work, which led to limited space and thus increase the number of high nse buildings This type of
settlement cresied a dense snvironment in urban areas, thus increasing the traffic volume Numerous
countries have implementad new technologies to control noise pollution 1n urban areas. For example, low
noise generating engmes, changes in quality of tyres, changes in road matenal

1S For Noise Mapping

GIS provides the central database management environment and noise data can be imported into a GIS,
The ghenomena of noise involve spatial disinbution and dynamic process that fits into GIS environment
New mapping approaches supported by a GIS can be combined with spatial data analysis and
mathematical modehng that further improves the quality of noise maps. MNoise maps provide spatial
presentation of acoustic situation. Noise maps build 1o GIS can be used for analvsis and management
process GIS provides good wvisualization tools of noise propagation and assist in bulding a spatial
decision support system that can be used for decision malang process Noise effect can be determined 1n
GIS by combining noise levels with the location of people living in the area and their sensibility to noige
(Eluyver de Henket al, 2003) Measurement of noise m the feld 15 difficult because of vanous factors,
such as, vanation in traffic flow, speed, type and vanation 10 weather condibions. Moise maps found to be
very helpful for assessment of noise effect.

Changes 1n extreme weather and climate events have sigmficant impacts and are among the most semous
challenges to society 1n coping wath a changing chmate. The relationship between climate and the
hydrologic regime of the oceans exhibits a different character While the regime of ocean currents
depends substantially on wand, radiation, and thermal conditions at the surface of the oceans, the heat
transfer by currents in its turn represents an important climate-forming factor. In the regons of warm and
cold manne currents, chmatic conditions are sharply different In some cases, these changes extend over
great distances Chmate 15 greatly affected by the warmuing and cocling of the wpper layers of ocean
water. The change 1 heat content of this water called forth by changesin the meteorolegical regimetself
produces a great influence on atmospheric processes.



Data: Data for the present study was collected on 24 Febroary 2020 through the mobile app

A

GPS ESSENTIALS L

We have gone through maobile app GPS sssential and collected information regarding way point, tracking
data and ar polluton

Create Way Point

1 Creating way points 1 From the main menu, select Waypomnts 2 Select the Add tool to create the
waypoint. 3.1t will start recording | st waypoint Change the attnbutes of the waypoint (Wide
Moise Plus) and then press Back to get back to the list

Geotagged Photo

1 From the main mem, select Camera 2 Take a picture of desired area for geotagging 3. The
photo taken will serve as a waypoint and automatcally be saved on the Portable Maps and
Google Maps

WIDENOISE PLUS
We have collected the data about notse level through Windy noise Plus mobile app.

1 Similarly, thas app 15 alse mstalled 2 Click "Take Neise Sample™ and then note the reading in
dbA and note down 1o the descnption of GPS essentials

WINDY

The study also has gather information about climatic elements like | temperature, humidity, cloud
visibility through Windy mobile app

Methodelogy

The study carned out analysis through QGIS and used Interpolation technique for noise
peollution Moreover, we liave done mapping of tracking map, geotagged map by QGIS Further,
the study has done trend analysis of climatic elements like temperature, humidity, wind and air
pollution

Study Area Chennai

Chenna 15 situated between 3°3°'16.22"N, and 80°16'42.49°E. It 15 located on the south—eastern
coast of India in the north—eastern part of Tamil MWadu on a flat coastal plain known as
the Eastern: Coastal Plains Tts average elevation 15 around & 7 meters (22 ft), and 1ts highest point
15 60m (200ft) Chennar has a dry-summer tropical wet and dry chimate (Képpen climate
classification: As). The city lies on the thermal equator and 15 also on the coast, which prevents
extreme vartation in seasonal temperature The average temperature 15 28 C and average
humidity 15 70 % As of 2018, the city had a green cover of 14.9 percent, against the World
Health Organization recommendation of 9 square meters of green cover per capita in cities. The



city had a butlt-up area of 71 percent Water bodies cover an eshmated & percent of the total area,

and at least 8 percent of the area has classified as open space

Fioure:1, The Study Area
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Results:
Noise Pollution Mapping

The noise level at the Study area was ranged from 66 db to 80 db. The observation suggests that
the minimum level recorded was at the memonal Ayothiya Nagar and Thirvaleken Railway
Station, Since this area was 200 meter inside the manna beach road The maximum recerded
was traffic voice that crossed near to Bharth Salan Traffic peoint and Vivekanad Traffic
FPount There was not much vanation recorded 1n the noise level along the stretch. The noise

pollution recorded and analysed using mobile App 15 given below (Fig 2)

Noise Surface Trend Analysis
Marina, Chennai
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Figure: 2, Interpolation Map of Noise Level

Tracking Data and Map

The stretch was used for tracking studies from the All India Radio Station to Presidency College
Gate and total tracking points are fifteen Tracking distance has covered is 2.9 km through
pedestnan walk. The analyses map below 1tself shows the tracking analysis using Q-GL3



Tracks Covered During Survey "From and To on 25.02.2020
Marina, Chennai 18:47 to 20:27 PM
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Figure: 3, Map of Tracling Survey Location



Geotagg Photo of Survey Location
Marina Beach Road
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Figure: 4, Geotagged Fhoto of Survey Location




Trend Analysis of Temprature, Humidity and Wind Speed
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Figure: 5, Trend Analysis of Climatic Elements

Trend Analysis of Climatic Elements

Figure 5 shows that trend analysis of climatic elements Eesult found that little vaniation
humidity and wind speed. Humidity range was 60 % to 83% and win speed range was 6 knot
nautical to 10 knet Surprisingly, the study didn’t find vartation 1n temperature

Discussion

The study 15 limited with a single day (Monday) from 6:30 pm to 8530 pm. Owverall, the study
find that no much vanation in noise pollution pattern Mereover, same pattern found for
lumidity and wind speed. Temperature 1s totally smooth finding Howewver, Such type of find

due to taken strait area and short tme duration






GIS APPLICATIONS FOR ANALYSIS OF NOISE POLLUTION LEVEL IN
PONDICHERRY , INDIA

Abstract

Moise comprises those sounds oceurring around us that are not part of the environment under
consideration. MNoise 15 also a type of pollution and impacts on our health and wellness The
prevalence of noise 15 increasing in magmtude and seventy because of growing population and
urbamzation. Moise pollution leads to many chronic and socially sigmificant impacts. This study
analyses the level of no1se at different points tn Pondicherry — one of the highest tournist places
all over year. As per Indian standards the desirable noise pollution in daytime 15 58 dbA MNoise
levels were measured with open source app (GFS Essentials, WidelNoise Plus) at 23 points
within study area in and around of Pondicherry from 10 am to 800 pm on Sunday The
preliminary results show higher noise levels near the Sunday market area after 4 00pm and duoe
to traffic congestion MG road, watch tower circle alse were high with the noise levels all over
the day and the evenming Alse, the study tries to interpret the link between the noise and arr
pollution Air pollution and noise pollution have a negative impact on all of society but some
groups are more affected than others Enfire part of India 15 affected with this logic as lower
socioeconeomic status 1s generally associated with poorer health, and both air and noeise
pollutien centribute te a wide range of other factors infleencing human health

Keywords: MNoise, GPS Essentials, WidelJotse, tounst, populatien and urbanization
INTRODUCTION

The word "notse" 15 derived from the Latin word "nausea,” which means seasickness or a
sensation of discomfort Woise comprises sounds occurring that are not part of the environment
under constderation It1s also atype of pollution and impacts on our health and wellness and
the ability to do productive worle Sources of noise pollution include industnies, traffic and
vehicles, construction and domestic appliances. The effects of noise are both direct and

inchirect, they affect the health and make our iving environment miserable,

Hoise contamination 15 an undesirable or hostule sound that irratonally 1interfere wmto our day
by day exercises It has numerous sources, the majonty of which are related with urban
improvement like street, air, rail transport, modern noise, neighbourheed and recreational
commotion Varnous components add to i1ssues of hgh noise levels, including expanding
populace and expanding commotien levels in a vehicle The familianty with ecological
commotion has expanded and there 15 a higher desire for regon, state and neighbourhood
government to diminish commotion levels in India Although noise a cntical natural 1ssue,
usually hard to evaluate related expenses Ezpulsion of weight horns from all wvehicles
regulatory experts, nearby bodies, and princely individuals Moeise Pellution - Agarwal The
Moise lately hias developed as one of the cnitical potsons of condition Indeed, it needs the
enactment to control and there are some focal and state authonsatiens which speafically orin
a roundabout way identify with the 155ue of commotion be that as 1t may, there 15 no particular
enactment in India as in some different nations to address the developing difficulties of noise
contamunation on national level Another 1ssue of noise contamination rose as of late 1n India

15 a result of the unpredictable utilisation of amplifiers Its amless use from religious spots and



in execution of religious functions and talks now and again makes it 5o troublesome for the
general population to make the most of their fundamental flexmbilihes with all human respect.
Distinctive individuals have diverse profundities of rest and they can change in accordance
with night-time scunds 1o question in India, wnstitutions for natural secunty exist, yet the
gravity of the 1ssue of commotion contamination has not yet been acknowledged by the
Government. MNoise Pollution and Contrel Strategy - 5 P Singal The 1ssue of noise
contanunation has officially crossed the nisk point and commoetion hike exhaust cloud, 15
debilitating as a moderate operator of death It 15 elusive, even in country regions, wherever
where the main sound 15 those delivered by nature People are the normal receptors of noise
contanunation. In spite of the fact that it 15 anything but difficult to demonstrate that over the
tep notse could bnng about the loss of hearnng 1n people, 1t 15 hard to show to what degree the
impacts of commotion can win on people. WNeise can deliver genuine physical and mental
weight on individuals Effect of commotion relies on the sound's pitch, its recurrence, time
example and length of introduction Moise has both sound-related and non-seund-related
impacts relyving on the force and the term of the commotion level It influences rest, heanng

and correspondence, mental and physical wellbeing.

Various measures have been taken and standards evolved by the U2 Environmental Protection
Agency and Indian standards IS5 4254-1968, limiting the noise levels for different types of
areas. In order te legally enforce conirol on noise levels, the Government of Indis has notified
the Moise Pollution (Eegulation and Centrol) Eules 2000, under the Enwvirenment (Protection)
Lect, 1986 TUnder these rules, ambient air quality standards with respect to noise have been
specified for different types of areas Forresidential areas, the day time noise should not exceed
55 dB{A) Leq as per these rules. Umiversities, colleges, schools, libranes, natnaonal 1aboratories

and hospitals come under Silent Zone

Transport sources, such as road traffic, are responsible for both noise exposure and airpollution
there has alse been an interest in understanding the relative contnbution of noise exposure and
arr pollution to health Pecent studies have strengthenedthe evidence base fornetse and health,
beyond effects on noise annoyance and sleep, to providing evidence of convincing health

impacts in terms of hypertension, nsk of 1schasmic heart disease and mortality

The main aim of the study 15 to delineate the noise 1n the Pondicherry city Using the google
open apps the notse 1s recorded (i decibels) with their respective geo-location The noise was
recorded on Sunday which 15 considered as the peak day of Pondicherry. The study further
aims to visually interpret the area affected using proximity analysis on the basis of their surface
trend analysis Parallelly, the study uses the air pollution data for comparison with respect to
noise status. As secondary data the temperaturs, humidity and oczone layer depletion are
constdered.

STATUTORY CONTEOL OF NOISE POLLUTION:

1. Criminal Procedure Code and Noise Control - Frovisions under the Sec 133 of the
Criminal Procedure Code, 1973 the Magistrate has the ability to make contingent
request requining the individual causing irritatien including that of commotion to

evacuate such aggravation.



]

Factories Act Reduction of Noise and Qil of Machinery The Factories Act doss not
comitain a particular arrangement for commotion control. Be that as 1t may, under the
http: l/epeb mc in/FPollutonControllLaw pdf third Schedule Sections 89 and 20 of the

Act, noise incited hearing misfortune, 15 specified as notfiable illness Likewise, under

the Model Bules, limits for neise introduction for work zone termtory have been
recommendad,

3 Motor Vehicle Act: Arrangement Felation to utihsatton of horn and change of Engine;
- In Motor vehicle Act rules in regards to utilise homns and any alteration in motor are
made

4 Noise Pollution Centrel Rule 2000 under Environment Protection Act 1996 :
Encourage for better direction for commoetion: contamination There are The INoise
Follution ( Regulation and Control ) Rules, 2000 with a specific end goal to check the
developing 155ue of noise contamination the administration of India has sanctioned the
noise contamination decides 2000 that incorporates the accompanying pnociple
arrangements - *The state government may classifications the terntones in the medemn

or business or private
STUDY AREA

Pondicherry distnictis located on the Coramandal coast between 119 52" 56" and 11% 59' 53" of
north latitude and between 797 45' 00" and 79% 52 43" of east longitude Itis limited on the east
by the Bay of Bengal and on the other three sides by the Cuddalore distnct of Tamil Nadu
ctate The lavout of Pondicherry district above which 15 enclave within Tamil Madu presents a
peculiar picture of ternitonial junsdiction perhaps the only one of 1ts kand 1n the world The
district headquarters 15 located at Pondicherry The physiographic map of the district presents

more or less a flat land,

A8

AR

Figure 1: The study area



There are no hills or forests 1o this distnct The main so1l types met with in this district are red
ferrallitic black clayey and coastal alluvial Pondicherry attracts a large percentage of tournsts

vistting India due which there is much medium of noise preduction based upon vanous reasons

Torepresent the overall study area, FOC (321) of IEE 1C LISS TIT digstal data of 2005 15 used
The study was restricted to the bounding box which was everlaid on google satellite maps for
the current scemarto The study is completely used google satellite images for visual
assumphions and analysis Alse to support the study, ar pollution data 15 used so that the nsk

assessment will assessed 1o a better way.

GOOGLE OPEN AFPPS USED

GPS ESSENTIALS

The most complete GPS toel avalable for navigation, manage waypoints, tracks, routes. This
shows navigation values such as: Accuracy, Altitude, Speed, Battery, Beaning, Chimb, Course,
Date, Declination, Distance, ETA, Latitude, Longmtude, Max Speed, Min Speed, Actual Speed,
True Speed, Sunnse, Sunset, Mooenset, Moonnse, Moon Phase, Target, Time, TTG, Turn  Its

supports Google Maps, MapQuest, OpenStreetMap

WIDENOISE PLUS

There are various kind of pollution that often get on the first page of newspapers Yet, noise

pollution 15 rarely cited WideNoise will help to understand the soundscape around

WINDY.COM - WEATHER RADAR, SATELLITE AND FORECAST

Windy (alse known as Windyty) 15 a tool for weather forecast visualization. Thas fast, intmtive,
detatled and most accurate weather app 15 trusted by professional pilots, paragliders, skeydivers,
kiters, surfers, boaters, fishermen, storm chasers and weather geeks, and even by governments,
army staffs and rescue teams. Windy provides you with the most up-to-date weather forecast
arcound. The uniqueness of Windy lies in the fact that 1t bnings better quality information,
powerful, smooth and fluid presentation than the other weather apps’ pro-features with no adds
in between the usage of the app Global ECMWF and GFS, plus local HEMS, AROME and
ICON (for Europe) and AN (for the TSA) are Windy weather forecasting models

Global satellite composite 15 created from WOAA EUMETSAT, and Himawan The image
frequency 1s 5-15 minutes based on area. Doppler radar covers large parts of Europe, America,
Azia, and Australia.

METHODOLOGY
INSTALLATION OF GPS ESSENTIALS

I Tapthe"Google Play Store” app icon on Android device's home screen to open the
Androad Market

2. Use the search bar at the top to search for " GPS Essennals”



3. Tap the GES Essentials tcon and select "Install” (Before using the GPS Essentials
Applicatron, make sure the GPS 1n your Android phone 15 enabled )

ACQUIRING SATELLITES

Before a GES recerver emits alocation (also called a GPE fix), it must recerve signals from at
least four satellites The lower the satellite 15 above the honzon, the longer its signals travel
through the atmosphere so satellites high above the hornizon usually have bstter signals Teo
check the satellites in study area

1. From the main menu, select Satellites
=

2 Ifthere are at [east four satellites used in the fiz, then vou may start using the GPS
Essentials features

CREATING TRACKS

1 From the main menu, select Tracks

2 Tap on Start from the toolbar It will create a new track and start recording Wait

some seconds untl GPS fiz s avalable

CREATING WAYPOINTS
1. From the mam menu, select Waypowats
2. Select the Addtool to ereate the waypoint
3. Itwill start recording 1st waypeint, Change the attnibutes of the waypoint (Wideldoise

Plus) and then press Back to get back to the list
4. Similarly, the other waypoints are recorded i which the degsenption 15 the noise data
which are collected from the other app (Wideloise Flus)

WIDENOISE PLUS
1. Similarly, this app 15 also installed

2. Click "Take Noise Sample” and then note the reading in dbA and note down in the
description of GPS essentials

GEOTAGGING PHOTOS
1. Frem the main menu, select Camera
2 Take a picture of desired area for geotagging
3 The photo taken will serve as a waypont and automatically be saved on the Portable

Idaps and Google Maps page 2
4. The data (picture location and the photo file name) will also be logged on the
‘Waypoints page



EXPORTING/SAVING WAYPOINTS

1. From the main menu, select Waypownts: It will show the lst of waypeints you
recordad

To export all the waypoints, select Export from the Options button If want to export a
single waypoiwnt, select the desired waypoint, click the Options button and select
Export

The dropdown box will let you select what type of file you want your data to be
exported Fornow, chick KML (Google Earth)

4. In Sumilar way, Tracks are also recorded.

L2

1

WINDY.COM

1. The app 15 user friendly and the values for the needed parameters 15 recorded and

noted in spreadsheets for future use

ANATYSIS AND RESULTS

The waypoints are collected from the GFS Essentials with the Hoise data from WideMNoise Flus
that are experted in km! and then converied mnto shapefile for further analysis The survey
points (waypopints) are recorded 10 such a way that the data apparently covers the study area

Inverse distance weighted analysis 15 performed to know the noise trend analysis in the study
area Since Sundayis considered to be the busiest day of Pondicherry the survey 15 inithated on
23022020 between 10 am to 10 pm (Figure 2). From Figure 3, it 15 1llustrated that the station
part of study area 15 always neisy because of trains and the crowed of people The complete
MG roadis always noisy as the Sunday market 15 placed in these streets from 4. 00pm The end
of the street there are fast food shops were there are too much erowd and due to congsstion,
they are more notse produced 1n the peale hours: Alse, dunng survey 1t was found that few
religious customs were carried out in the beach due to which there were lot of drums and taval
played decreasing the peace of the nearby people. Generally, beach 15 considered to have a
large public Collison but still the noise 15 considered to be bearable other than the port side



TRACKS COVERED DURING SURVEY
TO AND FRO ON 23.02.2020
10.00am to 10.00pm
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Figure 3 Noise Trend Analysis using IDW

Figure 3indicate that the redregion has lugh produced noise due to multplereasons menhoned
above The study also claims to find the highly effected notsy region 1n and around the noise
occurrence. Simple proximity analysis 1s performed to find the affected area around the high
notse occurrence area The 3D view of the interpolated map 15 performed on the surface
analysis for interpreting the noise trend in a better manner (Only visualisation purpose)
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It 15 very important to know the zones where these noises are considered as a disturbance and
further reteamed to bea health 1ssue due to lugh seund The area considered has a combination
of resdentially area and also a tounist spot Hormally 56 decibels are considered as a nominal
noise that can be tolerated i the residential area where as for tounst spot its 90 decibels. But
currently the study ranges tll 118 decibels which may affect the nearby surroundings due to
the epicentre of noise

In figure 4, the 100m buffer denoted as highly affected region and 50m wnth moderately
affected region which can be a nsk 1n future. The roads shown in the figure 315 not the track
followed collected of the data It is delineated for knowing the promimity between the public

and the netse via transportation
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The figure 5 shows noise zonation of the area were there were moderately to highly noise area
The fact 15 the places near KFC are always crowed and traffic congestion 15 more through the
week This-affects more than 25 houses near the spot (eprcentre of noise) daily which 1s really
harmful for the zar drmums and other health 15sues likes heart attacks stc. The beach region nose
15 not a static noise (deesn't occur always), Dunng the survey, noise was recorded based on
religious custom (mstrument played) near beach. Where figure 615 Sunday market which 15
the static and every Sunday, scene of Pendicherry 15 same. It 15 very difficult for the people to
survive 10 such region with much noise

Figure 6: Static epicentre of noige

Linearly people place their stalls (vellow line) and the noize from the vehicle, sellers, buyers
ete make the place a lugz epicentre for noise Mear by 1s the residential area where more than
50 houose comes under the prozimuty hazard zone

Since air pollution and nei1se pollution are linked together due the vehicles and other human
activities, air pollution daia was considered-as a secondary data for analysis The study areais
small so the survey was not collected for all the points but on a point since there wall not bz

any change in any param eters with respect to spatial area
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Figure 7 Secondary data— Air pollution data

It 15 quite evident that duning §.00 am to 12.00 pm the temperature and humidity 15 1increasing

gradually as it's a coastal plain. This means mostly 1n coastal repion, mormng hours have

gradual change other than 2. 00pm to 4 00pm “Whereas there 15 much fluctuation in ozons air
gquahity which 15 perfect example that Pondicherry 15 at nsk on the basis of air quality If ozone

15 affected, then the scale1s much questionable with respect te land and areas in thestudy area
DISCUSSIONS AND CONCLUSIONS

The study 15 limited with a single day (Sunday) from 10 to 10 of the clocks The study should

have examined liour based on more days so that accuracy of the analysis would have been high

The photas taken 1n the field are geo tagged so further reference. Owerall the study claims that
most of the places in Pondicherry 15 highly noisy areawhere people can be affected and health
1ssue may occur due to over production of noise in daily basis. The recommendations cannot

be denived based on a day survey
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Introduction

Field data collection is always a challenge to anyone in any walks of research. Maost of the
researchers produce ambiguous reports albeit of undertaking excellent field survey data. The major
hurdle every investigator face is the handling and use of Global Positioning System (GPS) and other

measuring devices.

Asa part of the field data collection, the Winter School in Geospatial Technologies Level-1 Workshop
(17 February to 08 March 2019) organized by the D5T-National Resources Data Management System
(NRDMS), Government of India, New Delhi and Department of Geography, University of Madras,

Guindy Campus, Chennai designed a project on Sunday 23 February 2020 for all the 13 participants.

The exploration of Wireless Application Protocol (WAP) through Smartphone with theirvarious apps
to replace the printed forms of questionnaire, scheduled survey and other survey equipments’ at

the same time for the quick appraisal of the field investigation is the aim of this exercise.

At the end of the project, Geographic Information System (GIS) maps was planned to be prepared

and presented independently.

Aim of the study
To undertake the following four tasks through a Lab-Field-Lab data collection, mapping, analysis and

interpretation through the exploration of WAP for point data capture, track capture and geotagging

field data.

Task 1: Noise Pollution Mapping

Task 2: Tracking Data

Task 3: Point Data Capture and Geotagging Photos, and
Task 4: Wind (Meteorology).

Locations and Methodology

The location in northern Chennai starting from University of Madras, Guindy Campus through

University of Madras, Marina Campus Guesthouse to varied random locations in Villivakam, Anna
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Magar, Sollinganallur, City Centre and Express Avenue Malls and back to University of Madras,

Marina Campus Guesthouse, Chennai was selected as survey points.

Instruments used

Smartphone OnePluse AG000 Android Version 10.

The following apps were downloaded using Google Playstore.

1. WideMNoise Plus

D
2. GPS Essentials k8

3. Windy.com

]
4, Otter app oli-

5. Spreadsheet (WPS Gfﬁce}m

The methodology is to undertake a field survey to all the above locations and generate the spatial
data using the smartphene apps. The point data captured was tagged at the particular lo cation, with
GPS points and photos. The datawas then updated in the WPS Excel sheet. Similarly, noise level was
captured using WideMNoise App and the Meteorology details using Windy App. The Otter App is to

record voice which can transfer the details and photos can also be taken with GPS coordinates.

Criteria assessed

i) Moise Level
i) Air Quality
i) Wind

iv) Temperature
) Clouds

wi) Humidity

wii) Tracking points

The points were extracted into QGIS Desktop 3.10.2 version software and the four assigned tasks

were described in the results section.
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Results

The following four tasks were performed using the smartphoene apps and the results were obtained

following the steps as explained accordingly.
Task 1: Lab-Field-Lab: Noise Pollution Mapping:

Aim: To collect Noise samiples in the field using WAP and convert the non-spatial data into spatial

data for geostatistical analysis,

Method: The Smartphone app WideNoise Plus and GPS Essentials @ was installed through
Google Play store. At the above 14 survey locations, WideNoise Plus app was used to
measure the noise level which was recorded in the GPS Essentials app simultaneously by
setting the datum (World Geodetic System 1984), Position format in decimels and units in
kilometres. About 14 points were collected using the satellite points. Then the waypoints
were added and the noise levels were noted in the GPS Essentials app.

Results: The noise levels at the various above mentioned locations showed a range of 58 to 83
decibels {(db) which was given in Table 1. The lowest range 58 db was noticed in
Kumaraswamy Nagar, Villivaakam while the highest was noticed in Sollinganallur (89 db).

The interpolated 3D map is presented in Fig.1.

Table 1: Diurnal data points on noise levels at different locations in Chennai on 22 Feb 2020

Location Lat Long Noise [db)
Uni Guesthouse 13.054 | 80.281 &8
Santhome Church 13.052 | 8D.278 89
Uni Guesthousa 12,054 | B0.2E1 77
lce house, Marina 13.053 | 80.273 28
Villivaakkam 12.105 | 8D.207 78
Kurmaraswamy nager 13,121 | 80.202 o8
Anna Nagar 13.083 | 80.212 82
Solinganallur 12,836 | 80.221 B9
City centre 13.043 | 80.274 78
Lifestyle Entrance 13.052 | BO.276 BE
INOX, Express Avenue (EA) | 13.052 | B0.264 BO
Uni Guesthouse 13.054 | 80.282 71
Uni Guesthousa 12,054 | 80.282 80
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Figure 1 showing GIS map of the interpolated noise levels in northern Chennai

Task 2: Lab-Field-Lab: Tracking Data

Aim: To create and visualize the track data collected using WAP device from the above survey
locations.

Method: The GPS essentials app was used to track the points from the University of Madras

guesthouse to marina beach and back. The tracks were automatically noted in the GPS

Essentials app by giving the ‘Start’ and end by ‘Stop’ options. The tracking points were
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transferred to the computer and the html file was converted to shapefile for QGIS display
with track label.
Results: The tracking data was taken at the University of Madras, Guindy Campus and the same is

presented in Fig. 2.

Marina Beach Track Map
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Figure 2: GIS map of the tracking path in Marina Beach, northern Chennai

Task 3: Lab-Field-Lab: Point Data Capture and Geotagging Photos

Aim: To capture the geographic objects like people, shops, sunrise, boats and beach in marina
beach, Thiruvallular statue line, Chennai.

Method: The GP5 Essentials app was used to locate the satellite positions and waypoints were
added to mark the beach location. In each interesting point, the camera was simultaneously
operated to take photos. The photos were transferred to email which was then uploaded in

QGIS and Geotagged with a google satellite imagery as a base map as shown in Fig. 3.
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Figure 3: GIS map of the geotagged photos taken at Marina Beach, northern
Chennai

Task 4: Lab-Field-Lab: Wind (Meteorology):

Aim: To moniter and map the local climatic parameters of the 14 locations of north Chennai.

Method: Using Windy.com app, data on temperature, wind, air (NO3), humidity and clouds

were recorded which was then transferred instantly to the spreadsheet using WPS Office

m app. The excel sheet data was saved as .csv files and added as 'delimited layer’.
Further converted to shapefile and interpolated using geoprocessing tools.
Results: The results of the collected data on temperature (°C), humidity (%), wind {knots), air (pg/l)
and clouds (%) collected from different locations on 23 February 2020.
The temperature (26-27 °C), humidity (%) and cloud (%) data showed only moderate
variations in all the locations. However, the air quality showed a lower value of 2.12 pg/l in

Kumaraswamy nagar, Villivaakam while the highest (19.85 pg/l) wasrecorded in lce house,
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parallel to marina beach, Chennai. The raster histogram graph of air quality data was shown

in Fig. 4. The interpolated air quality data was pletted in QGIS (Fig. 5).

The wind data showed a variation of 5 to 10 knots with the highest near the marine beach
(10 kt) while low in Kumaraswamy nagar, Villivaakam. The windy data collected for the
above parameters were given in Table 2 along with the latitude, longitude and time (24 hr

format). The interpolated wind map was shown in Fig. 6.

Table 2: Data points on temperature [°C}), humidity {%¢), wind [knots), air [pg/l) and clouds [%)
collected from different locations on 23 February 2020

AQ N
Temp | Humidity | Wind o* Clouds | Time (24

Location Lat Long {"C) (%) [knots) | (pg/l) | (%) Hr format)

uUni

Guesthouse 13,054 | 80,281 26 76 8 16.87 26 21

Santhome

Church 13,052 | 80.278 27 73 2 19.31 23 g

uni

Guesthouse 13.054 | BO.281 27 76 2 19,31 33

lce house 13,053 | B0.273 28 7 9 19.85 30 10

Willivakam 132,105 | 80,207 23 77 7 3.33 20 11

Kumaraswamy

nagar 13,121 | 80.202 29 73 g 2.12 32 i3

Anna Nagar 13,089 | 80.212 27 77 8 2.45 25 15

Solinganallur 12,8396 | 80,221 27 78 7 2.43 27 18

City centre 13,043 | 80.274 27 74 2 245 24 15

Lifestyle

Entrance 13.052 | BO.276 27 75 10 4.81 24 15

INCX, EA 13,058 | B0.264 26 75 ] 9.47 31 20

uUni

Guesthouse 13,054 | 80,282 26 76 8 15.42 23 21

Uni

Guesthouse 13.054 | 80.282 26 Fi= 7 16.27 41 8
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Figure 4: Air quality graph showing the fluctuation of lower and higher values in few locations

Figure 5: Interpolated air quality map of northern Chennai showing the locations
as yellow points and values in red.
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Wind Variance in Chennai on 23 February 2020
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Figure 6: Interpolated wind data (knots) from the northern Chennai locations.

Discussion and Conclusion

The four tasks of collecting noise levels, track details, geotagging photos and windy data was done
using the smartphone apps. Thisindeed replaced the traditional and time consuming task of using
sophisticated equipments like altimeter, digital thermometer, humidity meter and infrared
thermometer. Also, writing en paper and pen was replaced using just a smartphene. The points
were taken at ease instantly using the smartphone apps. The Otter app was not used as it was not

that user-friendly as the other used apps.

The data processing of integrating all points in QGIS was also easily mapped. However, some of the
technical difficulties was faced in choosing the focussed points in interpolated boundary and
presenting accordingly. Moreover, the preparation in print layout consumed time in getting the
correct grid points. Otherwise, this project taught the collection of data points from the field and

preparing maps independently,
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GIS APPLICATIONS FOR ANALYSIS OF NOISE POLLUTION LEVEL IN CHENNAI
(MARINA BEACH COAST) INDIA

Prof. Sonawane. Akash. S.
Department af Geography K. J, Somaiva College Kopargaon. (MAHARASHTRA)
Email Id:Sonawaneakash01 0! @gmail.com, Phone: 2623002570

Abstract

The prevalence of noise is increasing in magnitiide and severity because of growing population
and urbanization. Noise pollution leads to many chronic and socially significant impacis. This
study analyses the level of noise at different points in Chennar (near marina beach) — Noise
comprises those sounds cccurring around uc that are not part of the environment under
consideration. Noise iz also a tvpe of pollution and impacts on our health and wellness. As par
Indian standards the desirable noise pollution in dayvtime is 50 db. £ Noise levels ware measurad
with apen source app (GFS Essentials, Wide Noise Flus) at 16 points within study area in and

around of Chennai {marina beach coast) from 2.30 pm to 5.20 pm on Sunday.

Keywords: Moize pollution, GFS Essentials, population and urbanizatson, Wide Moise,
Introduction:

Field data collection 15 always challenge to nvestigaior Beyond field survey of using
Questionnaire scheduled the investigator has to carry field equipment to capture locational
mformation (usually GFZ) and other field measuring dewvise. The questionnaire scheduled
problem require a number of paper prints after field work complaining data from paper for digital
format 15 yet one more work The word "noise" 15 derived from the Latin word "nausea,” which
means seasickness or a sensation of discomfort Neoise comprises sounds occurring that are not
part of the envirooment under consideration It 15 also a type of pellution and mmpacts on our
health and wellness and the ability to do preductive work Sources of noise pollution include
industries, traffic and vehicles, construction and demestic appliances. The effects of noise are
both direct and indirect; they affect the health and malke our living environment miserable

Wow the reality 15 to explore smartphone with thewr vanous apps to replace the paper prints
and survey equipment at the same tune for quick appraisal of the field investigation

Objectives of The Study:
It 15 proposed to undertake field worle | survey explonng the application of smartphoene

For generation of spatial data with various app by the following

1 A point data captured at selected location tagging the same with field photo and atinbute table
2 Assess the noise level at the field

3. Conduct a tracking experiment to capture line / area data

4 Assess the various local climatic parameters of the area at 2 / 4-hour interval

Study area
The present study area is present a costal line near manna beach 1n Chenanar distnet

15 located coast between 13 069859°N to BO.2B4665°E and 13 .037530°N to
80 278175° E (Madras university guest house to Baver) It is limited on the east by
the Bay of Bengal 1n Tanmil Wadu State The layout of Chennar distnct abowve which
15 enclave within Tamil Hadu presents a peculiar picture of terntonal junsdiction
perhaps the only one of its kind in the world



INDIA
MARTNABEACH ROAD

Figure 1' The study area

(Source: Google Earth Image)

Data Base and Methodology: -

The present study is based on the various apps which 1s inbult in smart phone, WAP that 1s
smartphone capable of field data collection with sufficient EAM and storage suppert (Storage
can be external with OTG support Thumb Drive)

Iobile Apps.

Wide noise plus:- There are various kind of pollution that often get on the first page of
newspapers. Yet, noise pellution 1s rarely cited Wide Moise will help to understand the
soundscape around.

GPS Essentials :- The most comgplete GFS tool available for navigation, manage waypoints,
tracks, routes This shows navigation values such as; Accuracy, Altitude, Speed, Battery,
Bearing, Climb, Course, Date, Declination, Distance, ETA, Latitude, Longitude, Max Speed,
Min Speed, Actual Speed, True Speed, Sunanse, Sunset, Moonset, Moonrise, Moon Phase,
Target, Time, TTG, Tum. Its supports Google Maps, MapQuest, OpenStresthlap

Windy (Meteorology):- Windy app 15 a tool for weather forecast visualization This fast,
wntuitive, detaled and most accurate weather app 15 trusted by professional pilets, paragliders,
skydivers, kiters, surfers, boaters, fishermen, storm chasers and weather geeks, and even by
governments, army 5taffs and rescue teams Windy provides you with the most up-to-date
weather forecast around.

How to collect the data?
GPS Essentials
1 From the man menu, select Satellites

2 Ifthere are at least four satellites used in the fix, then you may start using the

3PS Essentials features.

Creating way points

1 From the main menu, select Waypoints

2.5elect the Add tool to create the waypownt.

3.1t wall start recording Ist waypoeint. Change the attnnibutes of the waypoimnt (Wide



Moise Plus) and then press Back to get back to the list
4 Similarly, the other waypownts are recorded in which the deseription 15 the noise
data which are collected from the other app (Wide MHoise Plus)

Wide noise Plus
1.5imilarly, this app 15 also installed

2. Click "Take Noise Sample” and then note the reading in dbA and note down

in the description of GPS essentials,

Geotagging Photo
1 From the mamn menu, select Camera

2. Take a prcture of desired area for geotaggmg.
3.The photo taken will serve as a waypoint and automatically be saved on the
Fortable Maps and Google Maps

Collection of samples From Madras University Guest house, 3M Car area to River

Place Lat Long Temp Humidity  Noise Wind
Tniversity

Guest House 130542  8028BOs 27 50 68 B
Umiversity

gate 13.054 o I S o 51 2 6
Slum cultural

Board 13.0514  B0.2BOE 27 51 T2 &
Swami

vivelkanand

house 130481 802835 27 k. 75 6
police Head

Cluarter 13.045 BD.2BO1 27 53 B3 7
MMahatma

gandi Sta 13.0437 80.279% 27 54 78 8
Manna

Police

Station 130403  B0D.279 28 35 77 B
3N Care

Care 130376 802781 27 35 74 8
Bharatscourt

road 13.056 B0.2Ble 27 54 2] 8
Bharti salai 13.0574  BO.2B1% 27 51 70 7
Eesidency

college 130583 802821 27 53 53 8
Central Arch 130603 802825 27 36 68 5
Pwd

Department 13.0638 BO.2B32 27 57 %) 7
Madras

Tniversity

Iain

building 13,0656 802836 27 58 32 B

Baver 150685 E0.2846 27V 61 18 7

Clouds

253

38.3

30

(¥ 5}

26.3
25.3



TRAKS COVERED DURING SURVEY
TO AND FRO ON 23.02.2020 N
2:30PM TO 5.20 A
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Figure 2 Track covered area

The above figure shows the track covered area of a costal ine near marina beach 1 Cheanai
district 15 located coast between 13 069855 to 80.284665°E and 13.037530°M to 80 278175°

E ( Madras university guest house to River),



Figure 3 Moise Trend Analysis IDW

The above map wmdicate that the White Bright region has high produced noise (Wear MMadras
umversity main building and Manna Beach police stahon) due to multiple reasons mentioned
above The study also clams to find the highly effected noisy region in and around the noise
occurrence. In above figure two buffer zone 15 highly noise polluted and the overall other region
15 moderaiely polluted due to tortes place like a manna beach so the most of people visited this
beach thusthe air pollution -and noise pollution are hnked together due the vehicles and other
human activities, arr pollubion data was considered as a secondary data foranalysis The study
area 15 linecar and small so the survey was not collecied for all the ponts but on a pont since
there wnll not be any changes 1 any parameters with respect to spatial area

ANALY SIS AND RESULTS

The waypoints are collected from the GPZ Essentials with the MNoise data from Wide Moise Plus
that are exportedin kml and then converted into shapefile for further analysis The survey points
(waypoints) are recorded 1 such a way that the data apparently covers the study area Inverse
distance weighted analysis 15 performed to know the noise trend analysis in the study area
oince Sunday is considered to be the busiest day of Chennai the surveyisinitiated on 23 02,2020
between 2 30pm to Spm and 1t 15 always noisy because of Busses and the crowed of people
The complete Marina beach Foad road 13 always noisy as the Sunday The end of the street there
are fast food shops were there are too much crowd and due to congestion, they are more noise
produced in the peak hours

GEO TAGGING PHOTO:

With the help of GPS ESSENSIAL collected a photo where I collected a Noise, Humidity,
Temperature, Cloud, and Wind samples and after that with the help QGIS T tagged all the photo
in that particular location which 15 given in below figure:4



TASK 3, GED TAGGING PHOTO
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Figure 4 Geo Tagging Photo

In given below figure 5 we see the Humidity in particular location In this given image the
Humidity 1s Higher in Biver area and it decrease towards the slum cultural board and after that
Its shidely increase towards the 30 car care. In the river area the Humdity 15 higher due to
release the higher Temperature 10 evening time thus the humadity 15 higher 1n niver area

Task 4
MARINA BEACH, CHENNAI
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Figure: 5 Humidity Variabality
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Graph: 2 Temperature and Cloud Eelation

In the given above graph 1 shows the Distribution of Temperature and Wind Generally, the
wind blows High pressure to low pressure (low pressure where the temperature 15 higher- and
High-pressure belt 15 where the temperature 15 lower) 1n day time the temperature 15 always
higher in land part thus the low pressure observes in land part so the wind moves from sea
towards the land According to the rules where the temperature 15 higher Evaporation also
higher and thus clouds formation process alse higher in the ocean but this study area 15 very
less so we can't clearly perform up to the satisfaction level But this kind of Graph are use full
in day today life for distribution of Temperature, Humidity, wind, cloud and their relationship.
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Introduction

Field data collection in any discipline is a tedious process for the persen engaged on the
ground related realities. In the past decades field data collection using questionnaire and other
materials and means made the work complex in gathering, eompiling the data and training the
individuals involved in these processes which pushes the expenses at very high. In the recent days
due to the technology revolution and its application made us user friendly to record field data using
smart phone. There by reducing cost, time and field expenses to some extent are really an excellent
approach particularly for the researchers and government establishments that require field-based
data collection for management purposes. Therefore, using the Smart Phone this attempt was made
from Lab to Field and from Field to Labh.

Aim

Learning the Apps using the Smartphone as a device — Point Data Capture, Track Capture and
Geotagging Field Data

Objective

1. Point Data Capture
2. Track capture
3. Geotagging Field data

Methodology

As part of this Study, the Study area extends from the Madras University Guest House to
MNepiar Bridge along the seashore, Maobile Apps are used to collect the different kinds of data viz.,
Neoise Pollution Mapping, Tracking data, Point data Capture and Retagging Photos.

Lab to Field

Smart Phone and the freely available mobile Apps such as WideNoise Plus, GPS Essentials,
Windy (Meteorology) are installed from the Google play store to collect the field data.

Field to Lab

The collected data and supplementary information gathered were brought and analysed
using Quantum-GIS Software,



Analysis & Discussion
Task 1. Noise Pollution Mapping

The noise level at the Study area was ranged from 66 db to 80 db. The observation suggests
that the minimum level recorded was due to points taken at the memaorial located along the stretch.
The maximum recorded was due to an ambulance that crossed near to the memorial. There was
‘not much variation recorded in the noise level along the stretch. The noise pollution recorded and
analysed using mobile App is given below (Fig 1)

Fig. 1. Noise level mapping along the University Guest House ta Napier Bridge
Task 2. Tracking Data

The same stretch was used for tracking studies from the Guest House to Napier Bridge. The analysed
map below itself shows the tracking analysis using Q-GIS.

Fig 2. Track data mapping along the Guest House to Napier Bridge



Task 3. Point Data Capture and Geotagging Photos

Similar to the above two tasks the point data capture and geotagging of photos was done.
Along the stretch the major landmark buildings were photographed, later those were geotagged
with its respective locations.

1o
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Fig 3. Mapping point data capture and geotagging of photographs

Task 4. Windy {Meteorology)

Along the stretch the wind speed was recorded and analysed using the mobile app. The
minimum wind speed recorded along the stretch was 8.8 km/h and the maximum was 9.7 km/h.

Fig. 4. Wind speed analysis using Q-GIS



Summary

At the Study area the Noise level ranges between 66 dB to 32 dB and the wind velocity
ranges between 8.8 to 9.7 km/h. According to the Health department the Noise level above the
85d8 are more harmful. In this case the study area is prone to harmful level of noise and it has a
pleasant calm wind velocity.



Visualization and Mapping Based on Spatial Data

Introduction:

Field data collection 15 challenging one for the investigator. Mostly all the project used to
depend on secondary data, at the same time it 15 easy to collect the primary data using smart
phones. Through the smart phones it 15 easy to explore the data’s by wstalling the apps MNoise
pollution and Weather forecast are the important phenomenon that 15 of major concern in hoth
developing and developed countnies WNoise Pollution 15 one of the real 155ues i this current
scenario Which should be control Meise Follution has been chserved by using GFS Eszential and
Wide noiset+ GFPS (Global Pesitioning Jystem) 15 one of the sigrmificant tools to track the
movements and to determune the travelled locanion: It can give the correct position with latitude
and longitude and fendly handy tools for the users. Climate 15 the single most important one to
man Climate also directly affects vegetation, soil, water resources, and dranage, etc. Climate 15
a critical Tacter in the lives and livelthoeds of the people and sociceconomic development as a
whole "Weather forecast is very important one to study about the Climatic Change of that local
site. So te collect like this Parameters Windy app s used. These apps are helps the inavestigator to
collect the primary data of that particular field
Aim and Objective:

# Tocollect noise samples in the field using Wireless Application Protocel (WAPF) and
convert the non-spatial data into spahal data for geostatistical analysiz It examines the
spatial vaniation of noise pellution

¥ To create and visualize track data cellected using WAP device from the field

# To capture the geographic ebjects (trees, bulldings, monuments ete ) and geotag the
photographs with attnbute data

¥ To momtor the local clumatic parameters like humadity, ete

Data and Methodology:

This study 1z based on Primary data. GPS Essential and Wide noiset apps were used to
collect the sample value of noise pollution. Windy has been used to momtor the weather
phenomena of that particular day These data was imported i app Quantum GIS desktop
(3.10.2) QGIS has been used to create the map of Interpelation and the windy map of Chenna

City First and foremost noise pollution data was imported in QGLS and created shapefile for



that data and using ID'W Interpolation the maps were created in the 3Dmodel This field work is
composed of noise pollution, tracks, geotagging photos and chimatic parameters of that day
These data’s were compiled, analyzed and reported in the Iab
Study Area:

Chennai 1s the headguarters of Tamil Nadu in India: Tamil Nadu 15 one of the 28 states of
India, situated on the southeastern coast of the country In this city, Noise poliution data has been
covered the area from Manna guest House to Loyela College. Other places are surrounding of
the Marina Guest House, etc. . in Chennai

Analysis:

Noise Pollution:

PLACE NOISE POLLUTION IN
DECIBAL
IMarina Guest House 18
Bharat Scouts and Guides 79
Kannagi statue B3
Kannag: statue Bus stand 80
Bharathi Sala 2
Mear Madras Cricket Club B8
Idount Foad 81
WNear Madras Metre Aute Drivers 85
College Foad 86
oterhng Foad B8
Wheat craft Foad 8BS
Lovyola Hostel g1
College Road 86
Hear State Bank B8
Zasa Major Foad B8
Bonny Sala B4
Mear Croma B3
Walajah Salal BG
Iedical College 59
HNear Subway 81
Iear the Temple 79
In frent of the Umiversity Hostel B2
Dutside of the Marina Guest House 74

Table 1. Data for Nowse Follution
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Figurel. Noise Pollution Map

Any unpleasant sound makes noise pollution  These noise pollutions are common
urbanized cities like Chennar city This noise pollution data was collected and the variation was
visuahized in the map Through this observation the mazimum value 89 db has been observed
near Government Medical College and the minimum value 79 db has been observed near Marina
Guest House This value ranges from 79 — 89 db. 81 db was observed in the Loyola College
Hostel and on the Mount Road Noise beyond a particular level or decibel tends to become a

health and environmental hazard So neise pollution should be control.



Track:

This particular track has been started from Nelson Manickam Fead to Bharathn Sala: Bus
stand 1n Chennai With the help of GES Essential these track has been explored. This particular
track has been covered the distance of almost 723 km

Figure 2 TmadcMap

Geotagging Photos:

These photos were snapped by GPJ Essential camera By using this app one can
understand where that particular photo has been taken Using Google Satellite, it can give the
exact locality with the coordinates and one can visualize the image Images like trees, building,

bus has been taken 1n the Marina Guest House, andit’s all shown 1n the given map.



GEOTAGGING PHOTOS
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Figure: 3 Map of Geotagging Photos
Windy (Meteorology):

On 23.02.2020 the local parameters of Humidity data has been observed by Windy app
The maxmum humidity 77% has been observed over Ice House at 8 pm and the mmnimum value
of 73% was found near Lifestyle Entrance at » pm. In the University Guest House humidity level

was around 76% in the evening.

PLACE HUMIDITY TIME
Santhom Church T6% fam
City Centre T4% Sam
INOX T5% 10am
Lifestyle Entrance T3% 1pm
Tniversity Guest House T6% 4pm
Unrversity Guest House T6% Gpm
Ice House T7% Bpm




Table: 2. Data for Humidity
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Figure: 3 Map of Humidity in Chennear.
Summary and conclusion:

The present study demonstrates the monitoring, visualizing and mapping of the spatial
data Smart Phones are very essential one to collect pnmary data. These Primary data’s are
directly collected from the field So they were reliable, accurate and time consuming one Due
can collect these datain the Hield wtself by using these apps Investigators are supposed to install
this these apps in the Smartphone's to collect primary data After collecting, these data's were
imported in computer to create map Through this one can understand that QGLS software and

Google Earths are helps us to create the map as well as to visualize the map.
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Introduction

Field data collection in any discipline is a tedious process for the person engaged onthe ground related
realities. In the past decades field data collection using questionnaire and other materials and means
made the work complex in gathering, compiling the data and training the individuals involved in these
processes which pushes the expenses at very high. Inthe recent days due to the technology revelution
and its application made us user friendly to record field data using smart phone. There by reducing
cost, time and field expenses to some extent is really an excellent approach particularly for the
researchers and government establishments that requires field-based data collection for management
purposes. Therefore, using the Smart Phone this attempt was made from Lab to Field and from Field
to Lab that is learned from DST-MRDMS Geospatial Winter School organised by Department of
Geography, University of Madras, Chennai.

Aim

Learning the Apps using the Smart Phone as a device — Point Data Capture, Track Capture and
Geotagging Field Data

Objective

1. Point Data Capture
2. Track capture
3. Geotagging Field data

Methodology

As part of this assignment | took the start location from the Madras University Guest House and walked
towards North up to Nepiar Bridge along the seashore. During the walk | used the Mobile Apps to
record Noise Pollution Mapping, Tracking data, Point data Capture and Geotagging Photos.

Lab to Field

Teachers have taught us how to use Smart Phone and the freely available mobile Apps from the Google
play store such as WideMoise Plus, GPS Essentials, Windy (Meteorology) in collecting field data.

Field to Lab

The collected data and supplementary information gathered were brought back from field to lab and
analysed using Q-GIS.



Analysis & Discussion
Task 1. Noise Pollution Mapping

The noise level at the stretch from University Guest House to Nepiar Bridge was ranged from 66 db to
80 db. The observation suggests that the minimum level recorded was due to points taken at the
memorial located along the stretch. The maximum recorded was due to an ambulance that crossed
near to the memaorial. There was not much variation recorded in the noise level along the stretch. The
noise pollution recorded and analysed using mobile App is given below [Fig 1)

Fig. 1. Noise level mapping along the University Guest House to Napier Bridge
Task 2. Tracking Data

The same stretch was used for tracking studies from the Guest House to Napier Bridge. The analysed
map below itself show the tracking analysis using Q-GIS.

Fig 2. Track data mapping along the Guest House to Napier Bridge



Task 3. Point Dota Copture and Geotagging Phoios

Similar to the above two tasks the point data capture and geotagging of photos was done. Along the
stretch the major landmark buildings were photographed, later those were geotagged. Though | am
successful in geotagging the photographs | am unable to show them in the mapping analysis, which
need to be practiced.

Fig 3. Mapping point data capture and geotagging of photographs

Task 4. Windy (Metearology)

Along the stretch the wind speed was recorded and analysed using the mobile app. The minimum
wind speed recorded along the stretch was 8.8 km/h and the maximum was 9.7 km/h.

Fig. 4. Wind speed analysis using Q-GIS



Summary

As | am from different background the technology and training provided by the DST-NRODMS Winter
School organising team is an excellent learning experience for me and will be integrated in my field
studies particularly in the area of Biodiversity and Protected Area Management.



ANALYSIS OF NOISE POLLUTION IN THIRUNAGESWARAM TOWN,
KUMBAKONAM TALUK

1. INTRODUCTION

Moise pollution 15 generally defined as regular ezposure to elevated sound levels that may
lead to adverse effects in humans or other hiving organisms. According to the World Health
Organization, sound levels less than 70 dB are not damaging to living organisms, regardless of
hiow long or consistentthe exposure 1s

The loudness of sound 15 commonly expressed in decibel (dB) Permitted notse
level of different locations shown in Tablel

3.no Type of area Day tume Might time
1 Industrial area 70 70
2 Commercial area 65 55
3 Eendential area 53 45
4 Silence zone 50 410

2. STUDY AREA

Thirunageswaram 15 a Panchayat town 1n Thanjavur distriet 1n the Indian state of Tamal
Made Thirunageswaram located inbetween thel(.9637° N Lattude and 794315 E
longitude Thironageswaram i5 located 6 km east of Kumbakonam It is the suburban region of

business city of Kumbakonam.
3. ATM

The Mam objective of this study 15 to develop a road traffic noise pellution model for the

study area
4. OBJECTIVES

# To collect the nease data on different locations using GFPS essentials and Wide
noiset app

#» To prepare the noise maps using QGis and calculate noise levels at each
observation pont

» To draw interpolation using ID'W 1nterpolation techmgues for Woise mapping.



5. METHODOLOGY

Problem Identific aD

Data collection using GBS
essentials and wide Moiset
Mapping and Analysis using
QGIS
Result and Cnn-:1u51m1>

6. USING ATPFPS

1. GF 3 essentials

6.1. GLOBAL POSITIONING SYSTEM

Global Posting System Data Collection Various methods use for the collecting
high-accuracy GFS data and 1t depends on several factors like the objective of the survey
preferred precision, squipment avallability and field logistics Each peoint contains atinbute data
like topographical coordinates, location, date and time of data collection, a major source of noise,
noize indices, maximum logged noise level, mimmum logged noise level and an average noise
level,



6.2. INTERPOLATION

Jurface Interpolation Technique by using IDW The interpolation 15 & techmque
to envisage the cell value at a position that deficit the pomnt Tt can work on the principle of the
special auto reformation or spatial dependency, that measure the relationship between nearby and
chistant object item. The interpolation techmique of the ground surface can define all specimens to
calculate every output in form of the gnid cell values and this cell value can be found out by
inverse distance weighted (ID'W) interpolation method using a hnearly weighted grouping of the
sample pemnts The function of inverse distance is a weighted The inverse distance weighted can
contral the impact of known points, the interpolate values and their distance from the output
pownt. IDW can provids precise weighted interpolate surface gnid value and structure,

7. LOCATION MAP

Fig | Location of Thirunageswaram Town

B. WAY POINTS
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Fig. 2. Way points



9 NOISE INTERPOLATION
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The noise levels recorded 1n and arcund Thirunageswaram, Kumbakonam(Taluk),
Tanulnadu, presented 1in Figure3 It is observed that the noise level 15 mammum dunng
evemng peak hour between 5 00pm and 7, 00pm Noise level 1s gradually tncreasing from
Evening 5 00pm to 6:00pm and then reaching evening peak from § 00pm to 7. 00pm. The
noise level 15 higher on far noise 15 decreasing from 8 00pm onwards It 15 also observed
that the noise level 15 decreasing towards buildings from the source. The side than that of
near side and the reason for this 15 the return trip to home is more

S Mo | Ares Noize level mn (db) Actinty

1 Big Bazaar FE:) Cemmercial Eegion
3 MMarket 78 Commercial Eegion
3 Ayyavadt Bridge 13 cettlement Fegion
4 Pillar kownl Street a0 Commercial Eegion
5 VVL church 73 —ettlement Fegion

From the above table the lowest level 15 73 Because the settlement areas are
located near the busiest roads, near ratlway tracks and Industrial regions, The highest noise level
15 recorded 1in Pillar Kovil Street. It 1s the main read to connect all directions



S Ho | Area Hoise level i (db) Activity

1 Big Bazaar 79 Commercial Fegion
. Marlcet 79 Commercial Eegion
3 Ayvavad: Bridge 73 settlement Region
4 Pillar kol Street 20 Cemmercial Eegion
3 WVVL church 73 Settlement Fegion

10. CONCLUSION

Hoise pollution 15 not only cavsing environmental but it also gives & negative
impact on human health as if the hearing loss, hypertension, 1schemic heart disease, annoyance,
and sleep disturbance.  INoise control or mitigation 15 a techmique of reducing unwanted sound
emissions. There are various techniques of noise control or mitigation as if sounds insulation,
sound absorption, vibration damping, and wibration isolation Thirunageswaram 1z the major
town for nearby wnllages. Uppilivappan temple, Eaghu temples are sitvated near the town,

Thirunageswaram had a major vegetable market for nesghbonng villages It connecting the near
by villages. Itis aindusinal region o the noise level s recorded maxnmum
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Noise Pollution Mapping by GIS Technigques and Wireless Application Protocol(WAP).
Vasanth patil S.B
Introduction:

Moise pollution 15 also known as sound pollution. Sound pellution manly caused by
machines, transport, and propagation systems Noise 13 measured in Decibel (dB), The average
noizse level of 27 60 dB obtained exceeded the WHO vwalue of 50 dB allowed for residential
arcas. Motse pollution affects both health and behaviour Unwanted sound (noi1se) can damage
physiological health. Moise pollution can cause liypertension, high stress levels, tmnmitus,
hearing loss, sleep disturbances and other harmful and disturbing effects The mam aim of the

study 15 to analyse noise pollution spatially in the Manina beach area using the google open
apps with their respective geo- location.

Aim:
# To generate spatial map of INoise pollution of Chennai Manina beach road
Objective:

¥ Tocollect the INoise samples in the field by vsing WAP [Wireless Application Protocol)
and covert the non-spatial data into spatial data

Mobile apps used:
¥ GPS ESSENTIALS
» WIDENOCISE +
» WINDY(Xdeteorology)

Methodology:
T ask-1: Noise pollution Mapping;

¥ Collected the MNoise samples in the field using Wireless Application Protocel (WES)
and covert the non-spatial data into spatial data for geostatistical analysis.

Task-2: Tracking data:

¥ Created and visualized the track data using WAP device from field and worked in the
QGLS Software.

T ask-3: Point Data capture and Geotagging Photos:

¥ Capturedthe geographic objects and geotag the photographs with attnibute data by
using GPS Essential App.

pe. 1
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Methodology:

DATA COLLECTION

P I GPS ESSENTIALS I

WIDENOISE +

GIS PLATFORM

I Noise Pollution map I
Tracking Map
I Geotagging map I

Fig 1-Flow chart of methods used

Result and discussion:

The fallowing results maps are generated

Task-1: Noise pollution map:

pe. 2

NOISE POLLUTION MAP OF MARINA BEACH
CHENNAI A

N OENT BN Bl N OE e O Ein s

Fig: 2- Noise pollution map of Marina beach,Chennai.
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Fig:3-3D models of noise pollution

Task-2: Tracking data:

TRACKING MAP OF MARINA BEACH
CHENNAT ' A

Fig:2-Tracking map of Marina Beach,Chenna

T ask-3: Point Data capture and Gestagging Photos:

CHEMNAT

W ORE RE R R =

GEQ TAGING MAP OF MARINA BEACH :

LEGEND

® MMNEF

Fig:4-Geotagging map of Marina beach, Chenna
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Place Lat Long | Temperature | Humidity | Wind noise
Madras University gate | 130546 | B0 2813 28 &0 & 78
Bharath scout road 13.056 | 802816 28 60 6 23
Bharati salai 13.0574 | 80.2819 29 58 6 83
Frecidency college gate | 130582 | 80 282 28 65 8 13
Dr MGE cenenary arch | 13.0603 | 80 2825 28 64 6 g1
Madras university 13,0655 | 80.2836 27 64 6 86
adminstrabive building
Bridge 130655 | 80,2845 28 64 6 13
TH Legislative 130713 | 80.2849 27 64 & 78
assembly Diamond
Jublez arch
circus ground 130706 | B0.2834 29 63 6 T
guest house 13.0542 | B0 2809 7 62 3 83
swamy vivekanada 13.0424 | B0.2803 28 64 3 63
houge
light house 13.0395 ] 80.2792 28 64 8 88

Table 1: Data collected from Field using Mobile apps

Conclusion:

From the above result we estimated that high noise pollution area 15 light house

because of high traffic and low noise 15 present in presidencial college gate and near

bridge Humadity 15 very low 1n Madras umiversity guest heuse and high 1 presidency college

gate and other places have moderate humidity,

pe. 4




