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Air Quality Analytics

The Dashboard
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User Input

Choose csv @

Browse... | sample station_newcrcsv
Lipload complete

Separator
© Comma
® Semicolon
® Tab

Quote

® None

© Single Quote
® Double Quote

Home Page

Choose CSV - You can choose a CSV file from your
directory, this ‘Browse 'button enables you to choose a file
from your directory. Make sure the file data is in the
specified format.

Separator — the field separator character. Values on
each line of the file are separated by this character.

Quote — The set of quoting characters. Quoting Is
only considered for columns read as character,

which i1s all of them unless




EXCEL

When you open the file in ‘Excel’ the system
automatically allocates different columns to
different variables and hence when you open a
CSV file in excel you will see something like this.

NOTEPAD

When you open the file in ‘Notepad’ the system is
divides the variables on the basis of their format
like number or character or date and separate
them using a ‘Separator’ like comma/Semi
colon/Tab.

The character variables are stored using
‘Quotes’, single quotes/double quotes/None,
depending on your system.

E s - B sample.station_newcr - Excel
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

S b Cut Calibri -l c|A A == ¥- EfWapTet General - E=—|
B Copy ~ _ =]
pEY'-'-tE ¥ Format Painter B I 0 ~fi-~ - A TIEEEIEE Merge & Center - - % W 3 Fcoor:ndalgal
Clipboard [P} Font [P Alignment [P} MNumber [P
Al - fr || date
A B C D E F G H I J 4 L
1 |date .lws wd nox no2 o3 pm10 so2 co pm2.5 station.name
2 | 01-01-1998 00:00 NA MNA NA NA 1 29 4.7225 3.3725 NA Station A
3 | 01-01-1998 01:00 2.16 230 NA NA MNA 37 NA MNA NA Station A
4 | 01-01-1998 02:00 2.76 190 NA NA 3 34 6.83 9.6025 NA Station A
5 | 01-01-1998 03:00 2.16 170 493 52 3 35 7.6625 10.2175 NA Station A
6 | 01-01-1998 04:00 2.4 180 468 78 2 34 8.07 8.9125 NA Station A
7 | 01-01-1998 05:00 3 190 264 42 0 16 35.505 3.0525 NA Station A
& | 01-01-1998 06:00 3 140 171 38 0 11 4.23 2.265 NA Station A
9 | 01-01-1998 07:00 3 170 195 51 0 12 3.875 1.995 NA Station A
10 | 01-01-1998 08:00 3.36 170 137 42 1 12 3.3475 1.455 NA Station A
11 | 01-01-1998 039:00 3.96 170 113 39 2 12 2.9225 1.205 NA Station A
12 | 01-01-1998 10:00 6.36 180 100 34 7 10 3.06  0.9825 NA Station A
13 | 01-01-1998 11:00 8.16 150 109 38 8 11 1.7475 1.43 NA Station A
14 | 01-01-1998 12:00 7.2 180 110 41 9 13 1.375 1.405 NA Station A

_| sample.station_newcr - Notepad

File | Edit Format Yiew Help

date,ws,wd,nox,no?2,03,pml0,s02,co,pm2.5,station.name
01-01-1998’ DU.DU NA NA NA, NA, 1 29 4 ?225 3.3725,NA,Station A
01-01-1998 01:00 2. 16 230 NA, NA NA 37 NA NA , NA, Station A
01-01-1998 DE:DU,E.?G,IQD,NA,NA,B,34,6.83,9.6025,NA,5tat10n A
01-01-1998 03:00,2.16,170,493,52,3,35,7.6625,10.2175,NA,Station A
01-01-1998 04:00,2.4,180,468,76,2,34,8.07,8.9125 ,NA,Station A
01-01-1998 05:00,3,190,204,42,0,16,5.505,3.0525,NA,Station A
01-01-1998 06:00,3,140,171,38,0,11,4.23,2.265,NA,Station A
01-01-1998 07:00,3,170,195,51,0,12,3.875,1.995,NA,Station A
01-01-1998 08:00,3.36,170,137,42,1,12,3.3475,1.455,NA,Station A
01-01-1998 09:00,3.96,170,113,39,2,12,2.9225,1.205,NA,Station A
01-01-1998 10:00,6.36,180,100,34,7,10,3.06,0.9825,NA,Station A
01-01-1998 11:00,8.16,190,109,38,8,11,1.7475,1.43 ,NA,Station A
01-01-1998 12:00,7.2,180,110,41,9,13,1.375,1.405,NA,Station A



Date Selection -

dd-mm-yyyy HH:MM -

Date Range Selection -

Complete data v

Standard Selection -

View Air Quality standard:
» |INDIA (CPCB)

View

Date Selection —The ‘date’ column format changes,
make sure you select the right date format from the option
given. If the date format is wrong the application will not
process any results. You can either correct the date format
In the original file or choose the correct date format.

Date Range Selection — The following tab will allow
you to select a date range from within the dataset, If you
to analyse data within a certain range from your dataset,

you might want to use this option.

Standard Selection — This shows the standard

selected for calculations in the coming pages like
‘Violation analysis’. You can have a look at the standard

by clicking the view button




Column Show/Hide H Copy | Download
Minimum

15t Quartile e

Mean

Standard Error Mean
3'd Quartile Median
1st Quartile
- 3rd Quartile
Standard deviation R ——
Variance
. Coefficient of Variation
Variance

Missing Count

% Missing Values

Coefficient of variation
A view of the Data

summary tab on
Dataset page



A normal distribution curve depicting Quartiles and Median

G—————————————
Quartile 1 = 25% ™~ Median

Quartile 3 = 75%
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Data Summary -

This table shows an overview of basic statistical values of the parameter present in the data frame.

o
|

‘ Column ShowHide || Copy || Download | Sear{:h:l

Column Show/Hide : This button is used to select the columns to show or hide in the table.
Copy : This button is used to copy data to the clipboard.
Download : This button is used to download table in different formats, CSV, Excel or PDF.

Search — You can search for data relevant terms or values within the table using the
search bar.

date ws wd nox noZ 03 pm10 soZ co pm.5

A A A A A A A A 4 A
All All All All All All All All All All

Value filter tab : These buttons are used to sort the columns.
Column Sorting : This button filter data based on column values.
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Outliers
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Outlier calculation

Outlier for every parameter is individually calculated on
the basis of the average and standard deviation
calculation of that parameter. Mean value and the
standard deviation of each parameter is calculated from
the data,

Mean = Sum of parameter values/ Total number of 1 N 2 p

parameter values 2 STANDARD 1 STANDARD 1 STANDARD 2 STANDARD
. DEVIATIONS DEVIATIONS

SD is calculated by the formula below: DEVIATION:  ‘DEVIATION

X = Parameter values

X = Mean

n = Total number of parameter values

Outlier values are the values which are :
Z(x -X )2 less the (Mean - SD) and greater than (Mean +
S —

n-1

14



User Input

& Show Outliers: —» Show outliers — This option will show outlier values in a
different colour on the graph.

Select parameter:

, oelect parameter — You can select the parameter for

which you to analyse the data.

Select average by:

Select average by : This option will tell you
Day _, choose on how the mean value of a parameter
you want to calculate. It will then average out
the data on your selected option like ‘Day’,

Threshold for outliers ‘Month’ or ’Year’.
Sigma — This will define the variation within which you

want to see the outliers from the mean value. Higher
sigma will give you less outlier values.

Remove Qutliers:

—» Remove outliers — You can select whether you want to
remove outlier values from your dataset or not.

15



Missing data  Missing values

Air Quality Management



Time series, this graph shows you the time series analysis of the
missing data in your dataset, the 'Red' lines represent the exact missing
data point on the given date and time in your dataset. The lines
represent the exact missing data point below the below the ‘Contiguous

value’. /

Min number of contiguous missing 502
data i LI M !
4| g ¥ |
T1é piot i1s ge ner >3'CC’ for th t.ad_? la up U?C’f-‘f" by user on -';:'{,L;_-‘/}“er?'.»nx"o.'m?.e;';;a.v‘ar‘naf; F,‘CS-:CC')/;

The purpose of setting
‘Contiguous value’is for clarity: s02

- - - g = EEIRANE I '
with long time series it is i | ’I LR FL

difficult to see where individual AN M X e
missing hours are. Setting it to ﬂ

4, for example would show w“ww MMH N
where there are at least 4

hours of continuous missing
data.

( O')r

r‘

.muw bkl

The plot Is generated for the d-! a 4JfJ8J8d by user on http://environmentalanalytics.co/
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day
of the week variation mean hour of day variation
hour of day - day of week plot monthly

plot

candidate source is different from another.




WEEKDAY AND HOURS PLOT

e s S o e e T B e e e e e e N

MONTHLY PLOT

......

DIURNALPLOT

WEEKDAY PLOT
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Correlation




Examples of the ‘colour’ visualization method

Visualization methoc

'‘Number'
Full
'Colour!
© - M . 2 - =
pma pm2.S
N ’ o,
: 0.3 02 Da:
pm1d 0.0
03 J*’" P10 o:.)s
Choose Layout o
‘Upper triangle' nox M2 o3 pmi0 w2 co pma.3 :

‘Full'




Trend Analysis

Theil-Sen

Scatter plots



Scatter plot method Theil-Sen method

P AT Be-DE{0u0)36 R0 15 |

T T T T T T T T
190801 107 156601 1666-07 2000-00 2000-07 2001-01 1889-01 156607 2000-01 o007

This plot 15 generated for the data uploaded by user on hitp:/lenvircnmentalanalytics oo/ This plot is generated for the data uploaded by user on http://environmentalanalytics. co!
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Violation Analysis




When simultaneous
violations are not
selected ,Violations
are checked for
each variable
separately

B Show simultaneous
violations

However ,It is not the

same case in

simultaneous Show simulianeous
violations, If any other violations
variable is not violated,
all the other violations
are crossed out.

noz2
O N
»
o

’

100

M [
D50

0

noz
o NS
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1) single parameter at a time and
2) two or more parameters
simultaneously.

Nanoed-Waghala

- Lewhet ) @ Coanftmetiing cortriumom, GO U 54
Disclaimer Your data is NOT stored on our server. The platiorm is currently in BETA stage of development We do not
Inerefore take responsibility of Ihe authenticity of comeciness of e results

location of stations




How is LIl calculated?

q) ()  Datafromall
© Monitoring stations

|

v

E

Standards

Comparison
with regulatory

v

SEmm—

XAXCG

vVVvvyYxXRy

xvvvv  Percent
XXX XX

v xvvv exceedance
VI

d

Magnitude of
exceedance

o+

Extent of contiguous
exceedance

|

Simultaneous violations
by all parameters

v

LII

Longest contiguous
violation

B Station.A
B Station.B

0.8

0.6

0.4

0.2

Station.A Station.B

An output of comparison of LI
values graphically on the
dashboard
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WIND ROSE

meteorological data

I 602016

406

204

IOIOZ

ims )

h ow Frequency of counts by wind direction (%)

meteorological conditions vary by _
season. Wind Rose plot



POLLUTION ROSE

variant of Wind
Rose
parameter concentrations

which wind directions dominate the
overall concentrations. I

Pollution Rose plot



PERSISTENT WIND ROSE

maximum duration of continuous
wind direction.

flaws in the
measuring instrument.

Persistent Wind Rose plot



POLAR PLOT

bivariate.

wind speed wind direction

mean concentrations

Polar Plot illustrates the localized
concentration mean based on wind
direction and speed (how much is
present at a specific regions of the plot
based on the wind direction and speed
and other factors)

25 N

This plot is generated for the data uploaded by user on http://envi lanalytics.col
CPF (56 to 800)

Example of polar plot generated on the dashboard
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Map Visualizations

Conceived by : DrPrasad Modak Designed by : Tausif Farooqui (Lead), Vishwa Vijaysheel, Probal Sarkar

User Input Spatial Visualisation

This tab allows to

Visua’ises the P1I:)t size:
] .—
Wind rose,

Pollution rose and

the Polar plots for

® Wind Rose
= Pollution Rose

Polar Plot

all the stations in e

maps. The plots o o i

generated will oo

automatically get .

fetched and one

can control the

visibility of the 2

plots in the S D e e e e T o e o LT e e e e o]
control panel. T e i e S S

A view of the Map Visualization page on the dashboard



User Input

Plot size:

1x

—

Location coordinates

Longitude Latitude Stations
72.87 19.07 | Station A
79.08 2114  Station B
0 0
0 0
0 0

Plot size — Will let you choose the size of the plots to be
made on the maps. The plots made will be the generated
plots on the made in the respective tabs.

Location coordinates— You must specify the
coordinates of station when analysing multiple
stations.

33



Air Quality Index




A view of the Air Quality Index plots page on the dashboard

Conceived by : DrPrasad Modak Developed by : Tausif Farooqui (Lead), Vishwa Vijaysheel, Probal Sarkar

User Input AQI Graph -

) The graph below shows the AQI over time for each station
Select station:

Station A (2]
Station B @, - il
Quality Good Satisfactory Moderate Poor Very Poor
—— SEVEere
Variations

Compute relations 9:’

Ey

C
Analyze Trends 2

8

0
Violation Ana

600

o

s

m

[

(=]

=

&
Visulaize Maps 0 |

Jan 1998 Jul 1898 Jan 1999 Jul 1999 Jan 2000 Jul 2000
Compute Air Quality Index Date
Disclaimer

Your data is NOT stored on our server
The platform is currently in BETA stage of development. We do not therefore take responsibility
of the authenticity or correctness of the results.

Split-page

Help




Split Page

User Input

Choose the plot to show in the first box Choose the plot to show in the second box

This tab will allow

you to see and
compare two plot
outputs on the
same page. The
plots that were oLl <1 ki
generated on the - : :

subsequent pages e T R e Il r -

First Plot = Second Plot =

-] - ik,

®  MNot Cutlier
*  Qutlier

earlier are list in o oo .
the list and given el |
as options to ® rede . L

choose from. L]

A view of the Map Visualization page on the dashboard



©® Help
« Home Help page — A list of help pages are given for all the various list of tools in the
dashboard. You can directly access the help page of a particular tool under the
‘Help Tab’
AQI Graph
The graph below shows the AQI o
You can access P)
- the help page of a /(
S Pearson corr particular tool Good
Visualisation Method between +1 : = SEVEre
® Number correlation.P Under the by 500
© Colour o .- clicking the help 5
oo button on that <
. C
;. O
® Feedback © Upper Triangle particular page as .
well e
mF"‘V‘I 600
T o
< ul
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Your may also give a feedback on how your user experience

Air Quality Analytics user experience

* Required

Email address *

Overall how would you rate your experience with us?
() Very Satisfied

() Satisfied

() Meutral

(") Dissatisfied

() Very Dissatisfied

MEXT

This formn was created inside of Envionmental Management Cantre LLP. Repart Abuse - Tenms of Service -
Additional Terms

38



Air Quality Analytics Dashboard -STACK EMSSIONS

Conceived by : Or Prazed Modak  Devedoped by : Tausif Farooqus (Lead), Vishwa Vijaysheel, Probal Sarkae

User Input

Sample Dataset

Selectdata ®

Separator
. ] C o L ' g " ) . L
mima 1 date - wi was s ot gmio sl @ PMIS  manon.name

SMICoN 3 VU8 000 NA ) NA na ] ¥ AT B NA Yeation &
3 V1/2018 100 218 30 NA NA A AT NA A NA Tlation A

[} 2018 200 am 150 NA NA ' " A8 %000 NA Station &

L) Vit 100 1l 8] oy A { 15 AMS OIS NA Yuation A

. V12016 800 14 o s ™ 1 » o7 3 Station &

r V2018 300 ) n ma 4 H 10 3.9 LONIS NA Vistion A

L mn n ® 1 L 2.265 NA Do A

5 m 4 ¢ 12 LEn L9 NA Yiation A

o 1 ‘" 1 12 Lmn LASS NA station A

m 1 " 3 12 2w 1308 NA Station A

dute,ws v, non, nal, 03, pell, sal, co,peds, st

102006 0100, A, N2 A, NS, 1,29,4.7225,3.372

P-0-2006 100, 2,06, 200, N8 N4 NS, Y7 RS MA NA Station A

1-1 2008,2.76, 190,83 HA, 1, 06 81,9 6025, 8, Statlin A
11 Y8R, 2. 16,070,495, 52,3, 45, 7. 6625, 10, 2175 N8, Station A
11 00,2.4,100,008, 78,7, 04, 8.07, 8.0125 84, Statiun A
1.1 89,1,139,263,42,0,16,5.585, 3.9525, M, Statlon A
11 00,3,160,171,38,0,11,4.29,2, 45 WA, St A

11 109, 3,179,195,51,0, 17, 3875, 1. 995 M4, Statien A
11 00,1,36, 170,157,421, 12,9, 3475 1,455 MA_Station A
1-3 00,0 96, 120, 300,09, 2, 12,0, 9205, 1, 085 WA Staticn A
122018 L0006, 56,100, 100,58, 7, 10, 3. 06, 0, 9525 WA Statlsn A
T-0-2008 T1 00, 8. 16, 100, 509 58 8,11, 1, 7475, 1. 41 04 Statien A
Downloag Sample Data

Total data

No data

Stations

No data




Real-Time Air Quality Analytics Dashboard

https://docs.openag.org/



Time Series

ASV (Above

standard ValueS) — It Select city TimeSeries ~ Outliers  Boxplot  Violations ~ Map
tells you the Mumba .
percentage of data select station Above Standard Values 33% [ INGND
points that have Maharashtra Pollution Control Board Bandra
violated the standard et petotant T
within the last 3 days. pmas -
Select start Date %0
The green dotted line 201E0z16 0 o
and the yellow line Select end Date &
show the ‘Mean’ and 20160219 v
the ‘Standard Value’ Showtraffic 1D ”
respectively. 0

00:00 12:00 00:00 12:00 00:00
Feb 17, 2018 Feb 18, 2018 Feb 19, 2018




Outlier Analysis — It L . -
. Select city Time Series Qutliers Boxplot Violations Map
shows you the outlier o .
V8.|U€S fOF the t|me I Show Outliers » Sigma Perc:entageof O%
series of the captured | Vaue (O outters
d t Th tI Maharashtra Pollution Control Board Bandra ~
ata. e outliers are

recalculated for each S“;":"“‘*’“‘ ]
new data point 400
fetched from the s s
server 2018-02-13 300

Select end Date g S

2018-02-16
Showtraffic 1 100
0
00:00 12:00 00:00 12:00 00:00




Sigma value can be
varied to check for
outliers and the
percentage is
calculated on the
number of points that
are outliers with the

total number of points.

More the percentage
of outliers more
fluctuating the air
quality levels will be.

Percentage of Outliers

Select city

Mumbai v

Select station

Maharashtra Pollution Control Board Bandra ~

Select Pollutant

pm25 v

Select start Date

2018-02-13

Select end Date

2018-02-16

Show traffic 1

Time Series Qutliers Boxplot Violations Map
Show Outliers GE‘ Sigma Percentage of 50/
Value | J ‘ outliers o
® Notoutlier e Outlier
400
300
n
(3]
g. 200
100
0
00:00 12:00 00:00 12:00 00:00
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Boxplots

This page shows you Select city TimeSeries  Outliers  Boxplot  Violations  Map
;he lI:‘)]OXpl(I)t Vagation e . Median value of pm25 for the selected days: 50
or the selecte Select station
po"utant for eaCh day Maharashtra Pollution Control Board Bandra  ~
Select Pollutant 100
A more pmes - .
comprehensive Select start Date .
statistical analysis of 2018-02-16 £
the varying pollutant Select end Date * i
concentrations is 2018-02-19 ”
done. Showtraffic  J ,

Feb 16 Feb 17 Feb 18 Feb 19
2018




The violation graph
calculates an average
value of the particular
pollutant for a
particular day, ‘Height
of the bar’ represents
the value, compares it
with the standard
(Blue line) and tells
you whether it is
violated or not. ‘Red’
means violated,
‘Green’ means
complaint.

Select city

Mumbai A

Select station

Maharashtra Pollution Control Board Bandra ~

Select Pollutant

pm25 -

Select start Date

2018-02-13

Select end Date

2018-02-16

Showtrafic

Time Series Qutliers

W value —— Standard

100

pm25

19:0{] 00:00
Feb 12, 2018 Feb 13, 2018

Boxplot Violations Map

00:00 00:00 00:00

Feb 14, 2018 Feb 15, 2018 Feb 15, 2018
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The dashboard also
captures the location
coordinates of the
selected station and
automatically plots it
on a map.

There is also an
option of viewing the
other graphs with the
maps for further
analysis.

Select city

Mumbai

Select station

Select Pollutant

pm25

2018-02-16

Select end Date

2018-02-19

Show traffic

Maharashtra Pollution Control Board Bandra

Select start Date

Time Series Outliers Boxplot Violations Map
5 a Shree Mothya Y
Map  Satellit= Devi Temple

u) Gurukripa

Vijay Sales
fauea 20y

ol e o0 Crclo Alrtel Udjlk('lf% lfein_:
Maharashtra Pollution A o
Controagoard
. Dr. Mala Garden
TTD Information Center & Q 3 Q Champaklal B #Ameméa
L . ¢ -
B ‘5\ PVR Cinemas 4""1 Industrial Estate Tande! Kanhoji
& ¢ L . Angre Maidan
9 > & : = B
Sag & [ 2
ege of Arts §% & & V. Apna Sahakari @ “‘I\,\\\‘
Commerce ¢1a7( &5 & .:“) 9 \\; Bank Limited Bal Sariskar b pY
P I & pi Shree Mothya < Marstha E xcel ency Q Ganesh Mandir
§°’ Devi Temple @ 9 by =
(eotaldznk S Atharva Hospitat ; - ai Sioncha Raia
o & & Research Center 9@ - Sian, Mumbal ik g Vaodata 22018 Googe Temsofliza  Smportsmapemc

« Time Series ® Outliers x

—e— Value <~ Standard
120

100

80

Ot'm:r 1| Peninsula

Wil

Boxplot R Violati

= = Mean

Dosli Elite Gymnasium

ons

Tansit Camp Health Post @ o

) Raghunath '+l
Chavan Mai v 4
2

Q Holly Cross Community -u‘j;: $4r4

pm25

00:00
Esh 17 2018

12:00

0c:00
Esh 18 2018

12:00 00:00
Feh 19 2018
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Real-Time Traffic

You can also see the
Real-time traffic
around the location of
the station.

Instant traffic is shown
at a particular point of
time.

Show traffic ‘

——

120
100
80

60

pm25

40

20

(4]

« Time Series

Select ity Time Series Qutliers Boxpiot Violations Map
. b Shree Mothya Y / Raghunath %"
Mumbai > Msp  Satellice Devi Temple // @ Chavan Mai L 1
unl/\m\ e ) S //Q Holly Cross Community by s g
Select station \mv Sale @i gty Lo / Tans(t Camp Health Post @ o
o et B -
% Dosti Elite Gymnasium ! ey
Mazharashtra Pollution Control Board Bandra - paleot : ; / Alrtel Banking Point
/ Maharashtra Puliuhor// 2 it %% %
g Controggoard =
Select Pollutant 74 N @ ) ?Q ¥ Q 9 ﬂ@'ﬁxﬂﬁW
TTDARformation Center Q\% / Champakial °'r, \‘i‘ /, \/
pm25 o %, Industrial Estate o Vo Tandel Kanhoji
6!5,.» 7 ‘/ Angre Maidan
9 7 y:
Select start Date e G AT g ¢ Jfthna Sahakari o &
éommen:e Sy @ 2/ Bank Limited { Sanckar e
: ST ska +
2018-02-16 Shree Mothyﬂ Maratha Ex _z!—'\ :—nt;", Q - aresh Mandir
Devi Temple / @ O '/I,"\§ -
astalitank Atharva Hospitat Y " alz
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