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I. REMOTE SENSING

Remote Sensing is the process in which we accumulafiormation about a
geographical area or an object without making majscontact. We acquire information
about the earth and other planets and it is usedainifold fields including geography, land
surveying, commercial, economic and urban planning.

Nowadays when we use remote sensing it generddysréo the usage of satellite and
aircraft sensors to capture the images of an objedtregion. The most important advantage
of remote sensing is that we can gather data fregpeaific period. And it helps us to analyze
the study region with data from a specific periodicki we get with the help of remote
sensing.

Remote sensing is of two types and which are gnedow

* Active remote sensing
» Passive remote sensing

1. Active remote sensing: In this type of remote sensing, active sensorsuaesl for data
accumulation. Active sensors in satellite-like mattansponder emit some energy radar
waves toward Earth’s surface and then it sensesefleetion of the emitted energy (radar
waves) and this is how we capture an image.

2. Passive remote sensing: In this type of remote sensing, passive means &t wther
sources to capture an image(the sun is an illummigaource that illuminates the earth's
surface, and light rays reflect the satellite.

II. GIS(Geographic Information System)

GIS stands for a Geographic Information System ttatsists of mainly three
functions create, analyze, manage, and map allstygedata. And it helps the user to
understand variation in data, relationships, bettanagement, and efficient decision making.
Like remote sensing, GIS is also used in varioekls$i like commercial, planning, transport,
and telecommunications. GIS works on coordinatesvainich are represented by X, Y, and
Z axis where X represents longitude, Y represaiititlie, and Z represents elevation.

GIS is used in many fields but a few of them | hbsted below

* Urban planning

* Analysis of atmospheric parameters
» Agriculture

* Business, marketing, and sales.

* Oil spill

GIS helps us to visualize, analyze and manage ragphd/ forming new map layers

and scenes of any region and this helps us to rbatter decisions and that’'s why it is so
useful in urban planning. And it also helps usrialgze the environment effectively.
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[11.ArcGIS

ArcGISis the paid packas software, server software, amgographic informatio
system(GIS) services created and maintainec Esri (Environmental Systems Resea
Institute) ArcGIS was introduced in 1999. works in 2D and 3D for cartography a
apparition and includes Artificial Intelligence (£ Esri also provides sen-side ArcGIS
software for web maps, known ArcGIS Server.

IV.METHODOLOGY

Firstly download India’'s map Shapefile from the GWMDwebsite i is of the
admnistration category and save it into the foldercahkhi connected to the arc catal

1. Now open the shapie in Arc Map and work on i And make a separate layer for -
Uttar Pradesh shape file from India’s map shape The figure bedw showsthe India
shape file.

For that, open an attribute table( a table in wrattkkinds of descriptive information
stored of India.
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Now we will select the Uttar Pradesh state sing by attributes from India’
Shapefile which is nder the ‘NAME_1’ category, tl Uttar Pradesh ap gets highlighted i
India’s Shapefile then we’ll create a separate layer fomtJRradesh. Now we will do tl
same for the Bareilly map.
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As we get Uttar Pradesh a separate Shapefilayer then we will open the attribu
table of the Uttar Pradesh map lay
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Uttar Pradesh’s attribute table

Now we will open arattributetable of Uttar Pradeskhen we will select Bareilly city
It is shown in thdelow figureUttar Pradesh’s attribute table
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Bareilly Shapefile
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Then we will create a separate layer of Bareillyprahape file which looks like tt
below figure. Now wéhave gothe Bareilly map shafiee and we need to focus on ¢
second step

This is to get data on our atmospheric paramei&es dnnual radiation, annu
rainfall, and annual humidity for 20 years and wid get this data from the webss like
power data access viewé&md we download the data from the web:

Randomly we selected 23 to 25 locations of Baralilgng with their coordinate
now we will make an excelheet of each parametéor 20 years, which contains Fl
Coordinates, Rainfall, R&tion, and Humidity.

Then we inserteéxcel sheets Arc map with the toolbar into X and format, and
we select the coordinate system as WGS1984 (weddmphic coordinate system). Now
are all set to run a spatial analyst tcSpatial Analysis refers tilve operation from which w
will get the result which shows variation in datgepa period.Spatial analysis is often bas
on techniques of symbolizitdata, like Geo-referencirand it helps us to visualiz).

There are three operations we run are given b

1. IDW(Inverse Distance weightin
2. Spline
3. Kriging

Now we will see whathe above operation does inputs we have given in the software
other what they mean.
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Inverse distance weighti (IDW) is a tool of interpolation in thepatial analyst tool i
ArcMap, which insert the unknown value in the knowruealjust like we calculate tl
slope of two values and we place unknown valudsown values to predict geograpl
coordinates of a region.

A Spline is a tool in interpolaticthathelps us to calculate the values with a mathemie
function by reducing a surface curvature and itiltesn the surface which passes thro
the input points.
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Kriging is also a tool in interpolatic tool which consist of two steffirstly it includes
probing mathematical analysis of the data and skdbhes avariation model whicl
shows the variation in form of map layers and riatas the surfac

The results we obtainedoin the process are givbelow,
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After these results we obtained from tprocesses, weavill run a few more
operations for properties of our parameters likepe, contour, mea median, and

standard deviation.

Like before we will define each one by one andrafte will see the result of ea

operation.

» A Slope is a tool inhespatial analyst toolbar. It identifies tekarp slop in data.
* It uses 3 by 3 cells to comptthe value and thsurface algorithm allos from 3 by 3

to 15 by 15
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Slope map

A contour consis of imaginary lines which form shape or something. It is a tc
in the spatial analyst toand it is a function of two variables thfarms a curve it haa

constant value and equal values are joinea curve.
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Contour map

A mean center iatool we used it tool calculate the mean of X anpoints and It
is used projected data to measure the distancerafett it accurately. So basically it i¢
mean of X and Y points.
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Mean map
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Median map

The Median Center to is used to measure the possibility tbeing strong and
identify the locations which minimize travel fromto another feature dataOutliers

ArcMap also calculates standadeviation. when we calculate the stand:
deviation there is a&lass difference is created with equal ranges. And a type of

analytical method or type of map which shows hoveimdifference is there in mei
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Standard deviation map

The Majority Filteris a tool in which we need to satisfy two critebefore an
alternative can occuhe number of adjacent celis sufficiently high and cells must |

similar toroughly the center of the filter kern
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Majority filter map

Minority Analysisis a tool thahelps us to classify the dataan image. And it is
a zonal analytical tool specifically \d for raster datasetshich helps us to calcula
sum, mean, average, minim, and maximum.
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Minority analysis map

Uses of gpatial analysis: A statistical analyst is a tool in ArcMdpal helps us to solve
complex locatiorbased problen. Spatial analysis is two types k#ster data and vect
data and here we have used band we used to classify levels of the paramet&es
rainfall, radiation, andhumidity, we used three tools of spatial analyst tools IL
Kriging, and Spline.
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Another use of thespatial analyst tool is to summarize the data wil into the
operationAnd there are five types of spatial operations igilvelow

* Queries and reasoningthe most basic analytical operation.

* Measurements are numbithat describe aspects @éographic dat

» Transformations are simple techniques to ert one dataset into another dat:
* Summaries attempt to capture the sengthedataset in one or two numbe

In the example Hew spatial analy;, the tool is used in a map

Street map of the city

Copyright © 2022 Authors Page | 43



Futuristic Trends in Network & Communication Teclogies
ISBN: 978-81-959356-1-1
IIP Proceedings, Volume 2, Book 19, Pa Chapter 4

ANALYSIS OF ATMOSPHERIC PARAMETERS USING REMOTE SEENG AND ARCGIS

Landu=se| Crt_Land| Min_AREA| Max _AREA| Ave AREA| Sum_AREA

B 4315 .1 5400 3 20077 190454
AGRI 1| =27za3 6| G743 6| G7eA36| 72436
GO 210 37 1| 297200 16700 35277640
FC 1 asE1 A oSE1 A IR IR
HOR =70 a5 5| 11343 4 frz 3| 1410308
LDR GBES oz| 111951 758.1| 5063860
LI 20 2001| 19031 .4 278 6| S1957 6
LMDR 26 & 0 1740 1 FOS 6| ZARBOED T
MDR 3270 04| 171228 5107 | 1700728
OFF oz 748| 122437 13886 | 1277557
Mswar: a § 2085 4 2207 N F2a2 9 24971 5

=" . -. -

B R

fw A -

HPcOoO@EeEI DA

E O

Rainfall map

Statistical analysis is also usto store the information of the rien we are studyin
and the above table is attribite table that consistd various information of placlike min
area specifies it is a pieceinformation related tthe area. In sum, aaveragearea is also
given here. It is a tabular fithai contains all the information about the region we

studying.

The above map is the resulted map of rainfall patais for over 20 years period. /
we have already discussed that we made an excl ishwhich we stored rainfall data the

Bareilly region and we insertean ArcMap in X and Y forma the toolbal

And then we selected the coordinates and axis tiot¢ as the X axis and year as 1
Y axis after that we run the operat and we jumped onto the spatial analyst tool ancet
we run threeperations listed belo

- IDW
» Kriging
* Spline
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Cell statistic—= mean, median, standard deviation.
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Radiation map

V. CONCLUSION

Our analyss of atmospheric parameter: completed. ldre we used Remoteensing

and GIS to gather some information relato the parameters like Rainfall, Humic, and
Radiation. To gather some information first we neethe specific about the region we w
to study and here we have selecthe Bareillyregion because it looks practical to choa
region in which you lie. As we have discussed earlier we have extraatddf@med a
Bareilly layer and after thatye inserted the coordinates of Bareilly in ArcMaythe toolbar
as X and Y coordinates.
Then we run the operation spatial analyst undechvtiiere is a classification and we run
three of them and we understood the various usBewiote Sensing and GIS which save!
from lots of problems. Andsed in urban plannii and two factors thateed o be controlled
are listed below

* Government rules and polici
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+ Environmental balance.

Our study indicates the uses of Remote Sensingsaagraphic Information Systems

for urban planning. The study also shows GIS antide sensing is used for capturing high
pixels image of the study region. GIS helps usisoalize and study a map of a region. The
study addresses a typical problem faced by thergowent urban planners, GIS also helps us
to classify the land cover of the region. The ragi our study was Bareilly; Uttar Pradesh.
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