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Open Air Tools for Analysing Air Pollution Data
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Open Air Tools for Analysing Air Pollution Data

windRose(mydata, type = "year”, layout = c(4, 2))
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B k]
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L &
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e of sl e B Rt UEE % S
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'\.L mean = 5.05 ’ I mean =4.31 I mean = 4.15 I mean = 4.36
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FIGURE 12.2 Use of windRose function to plot wind speed/direction frequencies by year.
Wind speeds are split into the intervals shown by the scale in each panel. The grey circles
show the 10 and 20 % frequencies.



Open Air Tools for Analysing Air Pollution Data
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pollutionRose(mydata,

pollutant = "nox™)
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FIGURE 12.4 NO,, pollution rose produced using pollutionRose and default pollution-

Rose settings.



Open Air Tools for Analysing Air Pollution Data
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polarPlot(mydata, pollutant = "so2")

5

FiGure 15.3 Example plots using the polarPlot function for the mean concentration of

S0,
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Open Air Tools for Analysing Air Pollution Data

percentileRose({mydata, type = c("season”, "daylight"), pollutant = "o3",
col = "Setl™)

SLMIME | JIAY

0-25 25-50 50-75 75-00 o005

FIGURE 13.3 A percentileRose plot of O; concentrations at Marylebone Road. The
percentile intervals are shaded and are shown by wind direction.The plot show the variation
by season and whether it is nighttime or daylight hours.
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Open Air Tools for Analysing Air Pollution Data

timeProp(selectByDate(mydata, year = 2803), pollutant = "

so2", avg.time = "3 day”,
proportion = "

wd”, date.breaks = 18, key.position = "top”,
key.columns = 8, ylab = "s02 (ug/m3)")

wd
Il N = B c: BN :=:=: W= sw I w B M
L 1 1 L

B g =

FIGURE 17.3 timeProp plot for SO; concentrations in 2003. The data are categorised into
8 wind sectors for 3-day averages.



Open Air Tools for Analysing Air Pollution Data
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calendarPlot(mydata, peollutant =

12

(]
w

[ -
4 H @

(]
a

12

(]
w

January

13

B
-
O

¥ 2 8

1w

FiGure 18.1

4 ¥ 3 2
He = =
B g e w

T
L5
w

4 ¥ 3 2
&

T
[
[4x)

T ]
w oW H R e N
17} 3

B HG = =
BB # v N

T
w
i

calendarPlot for O concentrations in 2003,

O, in 2003

February

3 8w

LI -

M T WT
MNovember

3 8w

=

Hodfw

z

13

B Yoz~

B H g e w

-

B OHop ow

wi

Y H g =& w Y W pgom i

wi

=
4
=
= H B @ =

3
]
Ha2rAw

S MTWT
September

1 2 3 4

L i
w 8
4

[
H
- -

S MTWT

December
1 z 3 4
L] m n

1= w 8

E - o

B R 2~
B Ha e

n

[ - I

T

20

o



TECNICO
LISBOA

Open Air Tools for Analysing Air Pollution Data

FIGURE 25.1 Mean concentrations of O around the UK and Ireland (ug m™3).
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Open Air Tools for Analysing Air Pollution Data

trajPlot(selectByDate(traj, start
1‘1‘11 =

= "15/4/2018", end = “21/4/2010"),

pollutant = "pm10@™, col = "jet", lwd =2)
PMjq
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FIGURE 26.4 96-hour HyspLIT back trajectories centred on London for 7 days in April
2010, coloured by the concentration of PM, (ug m™2).



OpenAir Functions

Pag.72-73

TagLE 8.3 Summary of main openair analysis functions. Click on function name to be
taken to the section on that function.

Funetion Mandatory varjables Purpose Multiple type
pollutants  option
caleFno2 see §(30) for details estimate primary NO; emissions  no no
ratio from monitoring data
calendarPlot date, one numeric field Calendar-type view of mean val-  no o
ues
conditionalEval observed and modelled values  extensions  to condition- no yes [1]
and other variables(s) algQuantile
conditionalQuantile  observed and modelled values quantile comparisons for model  no ves [2]
evaluation
GoogleMapsPlot rwo numeric fields for lati-  annotate Google maps o Yes [2]
ude/longitude
kernelexceed date, ws, wd, one other numeric  bivariate kernel density estim- no Yes [1]
field ates for exeedance statistics
lingarRelation date, two numeric fields explore  linear  relationships  no limited
between variables in time
TheilSen date, one numeric field Calculate Theil-Sen slope estim-  no Yes [2]
ates and uncertainties
modStats abserved and modelled values calculate a range of model evalu-  no yes [=1]
ation statistics
percentile Rose wid, one other numeric field percentiles by wind direction no Yes [2]
polarAnnulus date, ws, wd, one other numeric  polar annulus plot for temporal  yes Yes [2]
field variations by wind direction
polarCluster ws, wd, one other numeric field  cluster analysis of bi-variate po- No Nao
lar plots for feature extraction
polarFreq ws, wd alternative to wind rose/pollu-  no Yes [2]
ton rose
polarPlot ws, wd, one other numeric field  bi-variate polar plot yes Yes [2]
pollutionRose ws, wd, one other numeric field pollution rose no Yes [2]
scatterPlot x and v values to plot traditional scarter plots with en-  no Yes [2]
hanced options
smoaothTrend date, one numeric field smooth trend estimares yes Yes [2]
summaryPlot date, one numeric field summary view of a data frame yes ne
TaylorDiagram two numeric fields model evaluation plot no Yes [2]
timePlot date, one numeric field Time-series plotting yes Yes [1]
timeProp date, one numeric, one category  Time-series plotting with cat-  yes Yes [1]
field epories as stacked bar chart
timeVariation date, one numeric field diurnal, day of week and  yes Yes [1]
monthly varjations
teajCluster data from importTraj HyYsPLIT back trajectory cluster  no Yes [2]
analysis
trajPlot data from importTraj uyseLIT back trajectory plots no Yes [2]
points of lines
trajLevel data from importTraj HYSPLIT back trajectory plots no Yes [2]
binned or smoothed
trendLevel date, one other numeric field flexible level plots or ‘heat maps™  no Yes [2]
windRose date, ws, wd traditional wind rose no Yes [2]
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How to install?

Download RGUI
- http://www.r-project.org/

Download Rstudio
- http://www.openair-project.org/

Install packages
- http://cran.r-project.org/web/packages/openair/index.html

Install packages in the programme
-In programme RGui: Menu “Packages -> Install package(s) from local zip files...”
- Rgui-> Packages -> Load Package


http://www.r-project.org/
http://www.r-project.org/
http://www.r-project.org/
http://www.openair-project.org/
http://www.openair-project.org/
http://www.openair-project.org/
http://cran.r-project.org/web/packages/openair/index.html
http://cran.r-project.org/web/packages/openair/index.html
http://cran.r-project.org/web/packages/openair/index.html
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How to install?

®1| .. » Libraries » Documents » R » packages »

COrganize - = Cpen Share with - E-rmail Burn Mew folder
3¢ Favorites Documents library .

Bl Desktop packages

4 Downloads P

‘L"d Recent Places

4 Dropbox | data

. openair

- Libraries i plyr

@ Documents . proto

Ji Music . RColorBrewer

[/ Pictures | reshape

E Videos . zoo

|,_§,_4 openair_0.9-2.zip

1M Computer |,_§,; plyr_1.8.1.zip

|,_§,_4 proto_0.3-10.zip

||_§,_4 RColorBrewer 1.0-5.zip
|,_§,_4 reshape_0.8.5.zip

||_§,_4 zoo 1.7-11.zip

&L Local Disk (C:)
Seagate Expansion Drive (E:)

?! Metwork

Packages used
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Create database

- Excel and saved as CSV;
- The column for wind speed and wind direction should be identified as WS and WD;
- The column with the pollutant should be identified with the name of the polutants.

1 date wd WS rF'mlD PmCampall.csv
2 510-127:30 64 3 47.22
3 5-10-127:40 64 2.3 47.22
4 5-10-127:50 64 3.1 47.22
5 5-10-1220:10 157 1 "36.49
6 5-10-1220:20 195 2.1 36.49
7 5-10-1220:30 215 2 36.49
3 5-10-1220:40 227 3 36.49
9 5-10-1220:50 219 2.1 36.49

r

2.2

10 ' 5-10-1221:00 223 36.49
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Import database

File Edit Code View Plots Session Build Debug Tools Help

0_, ME= = K Project: (None] =
~|vento %  |Bookl % ~|vento.poluentes » | PmCampall =0 Environment  History =
| 3461 observations of 4 variables < [ | [ #Import Dataset~ List=
date wd  ws  Pml0 [l @ cloba
1 5-1@-12 7:3@ B4 3.8 47.22 4
2 5-18-12 7:48 B4 3.3 47.22
3 5.18-12 7:5@ ca 3.1 47,22 Environment is empty
4 5-18-12 8:08 69 3.4 47.22
5  5-1@-12 8:18 3 3.6 47.22
6 5-18-12 B:28 67 3.8 47.22
7  5-19-12 8:38 62 3.3 47.22
8§  5-18-12 E:48 66 4.1 47.22
9 5-18-12 8:528 63 3.9 47.22
10 5-18-12 9:e8 B3 4.8 47.12
11 5-18-12 9:18 3 4.8 47.22
12 s5-1e-12 3:20 65 | 3.4 47.22 E
Displayed 1000 rows of 3461 (2461 om
Console -/ | Files Plots Packages Help Viewer |
18| Export~
R version 3.1.0 (2014-04-10) -- "spring Dance"

cCopyright (C) 2014 The R Foundation for Statistical Computing
platform: i386-we4-mingw32/i386 (32-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()’ or "licence()’ for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()’ for more information and
‘citation()” on how to cite R or R packages in publications.

Type 'demo()” for some demos, “help()' for on-line help, or
"help.start()’ for an HTML browser interface to help.
Type 'q()" to quit R.

[workspace loaded from ~/.RData]

=



Import database
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14

15

16

<,

Q- - =
~|vento ¥ | Bookl | vento.poluentes » il
&l
date wd ws Pm10
1 5-18-12 7:3@ 64 2.8 47.22
2 5-18-12 7:48 64 3.3 47.22
3 5-18-12 7:58 B4 2.1 47.22
4 5-18-12 B:00 &3 3.4 47.22
5 5-18-12 8:1@ 6 3.6 | 47.22
6 5-18-12 B:2@ &7 3.8 47.22
7 5-18-12 B:38 62 3.3 | 47.22
8 5-18-12 B:48 13 4.1 47.22
9 5-18-12 B:58 63 3.9 47.22
10 5-18-12 9:88 B3 4.8 47.22
11 5-18-12 9:18 66 4.8 47.22
12 5-18-12 9:28 65 3.4 47.22
Dispiayed 1000 rows of 3461 {2461 critted)
1
Console -/
R version 3.1.0 (2014-04-10) -- "spring

copyright (c) 2014 The rR Foundation for
Platform: i386-we4-mingw32/i386 (32-bit

R is free software and comes with ABSOLI
you are welcome to redistribute it unde
Type "Ticense()' or "licence()’ for dis

R 15 a collaborative project with many
Type "contributors(}’ for more informat
‘citation()’ on how to cite R or R pack

Type ‘demo()’ for some demos, “help()’
"help.start()’' for an HTML browser intel
Type 'g(})’ to guit R.

[workspace loaded from ~/.RData]

=

PmCampall = Environment = History

3461 observations of 4 variables | <" [ | Import Dataset~ }I Clear

il ] Global Environment =

Environment is empt

-
ﬁ Select File to Import

Look in: [ C:YUsers\smarta\Documents R inputs

-0 © 0

& My Computer | | 8] apss201L.csv

5 =
2, smarta ‘

0
=L PmCal

mpall.csv

File name: PmCampall, cev

Files of type: [AJI Files (*)

b ] [ Cancel

]

T —

%] Project: (None) -

=0
List~

=
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Run RStudio

u RStudic
File Edit Code View Plots Session Build Debug Tools Help
- - = & Project: (Nong) =
|wento » ~ |Bookl ® | vento.poluentes » | PmCampall - Environment = History |
| 3461 observations of 4 variables | <% [ | [#*Import Dataset~ 3 Clear List=
date wd w5 Pm10 |Z| ] Global Environment »

1 5-18-12 7:3@ 4 3.8 4722 [ pata
2 5-12-12 7:42 B4 3.3 4.2 @ pmcampall 3461 obs. of 4 variables 2]
3  5-le-12 7:58 64 3.1  47.22 @ mydata 3461 obs. of 4 variables i)
4 5-18-12 8:8@ 63 3.4 47.22
5 5-18-12 8:18 66 3.6 47.22
6 5-18-12 B:2@ 67 3.8 47.22
7  5-18-12 B:3@ 62 3.3  47.22
8 5-10-12 8:4@ 66 4.1  47.22
9  5-10-12 8:5@ 63 3.9 47.22
10 5-19-12 9:88 63 4.8 47.22
11 5-12-12 9:18 66 4.8 47.22
12 5-18-12 9:20 65 3.4 47.22 E

Displayed 1000 rows of 3461 (2461 omitted

Console -~/ - Files Plots Packages Help Viewer |

2 Export-
R version 3.1.0 (2014-04-10) -- "Spring Dance"

copyright (c) 2014 The R Foundation for statistical Computing
pPlatform: 1386-w64-mingw32/1386 (32-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()’ or 'Ticence()' for distribution details.

| R is a collaborative project with many contributors.

Type 'contributors()’' for more information and

‘citation()’ on how to cite R or R packages in publications.
Type 'demo()’ for some demos, "help()' for on-Tline help, or

‘help.start()" for an HTML browser interface to help.
Type "q()’ to gquit R.

[workspace loaded from --/.RData] . .
—/R/1nputs/Pmcampall. csv") Ilbra rY(Openalr)
mydata=PmCampall

view(PmCampall) '
> library(openair)
mydata=PmCampall

=
=
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Run RStudio

Studio -
File Edit Code View Plots Session  Build Debug Tools Help
AR & = L Project: (None)
~|vento x | Bookl = _|vento.poluentes x | PmCampall = Environment = History =l
&1 3461 observations of 4 variables | =4 [] | [ #*Import Dataset~ = 3" Clear “1 List=
date wd ws Pm10 ol 7} Global Environment -
1 5-18-12 7:3@ 64 3.8 47.22 |_| Data
2 5-1e-12 7:48 64 3.3 47.12 @PmcCampall 3461 obs. of 4 variables 53]
3 5-18-12 7is58 64 |31 |47.22 @ mydata 3461 obs. of 4 variables i3]
4 5-18-12 E:8@ =] 3.4 47.22
5  5-18-12 8:1@ =53 3.6  47.22
6 5-18-12 g:2@ &7 2.8 47.22
7 5-18-12 B:38 62 3.3 47.22
8 5-1@-12 3:4@ 65 4.1  47.22
9 5-18-12 B:5@ 63 3.9 47.22
10 5-18-12 3:88 63 4.8 47.22
11 5-18-12 9:1@ EE 4.8 47.22
12 5-18-12 9:28 &5 3.4 47.22 7
Displayed 1000 rows of M461 (2451 o
Console -/ | Files Plots Packages Help Viewer =
1| Export =
R version 3.1.0 (2014-04-10) -- "spring Dance"

copyright (c) 2014 The R Foundation for statistical computing
Platform: i386-we4-mingw32/i386 (32-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()’ or 'licence()’ for distribution details.

R is a collaborative project with many contributors.
Type ‘contributors()’ for more information and
‘citation()' on how to cite R or R packages in publications.

Type ‘demo()’ for some demos, 'help()’ for on-line help, or
‘help.start(})” for an HTML browser interface to help.
Type "q()’ to quit R.

[workspace loaded from ~/.RData]

summary(mydata)

ampall <- read.cs
> View(PmCampall)

> library(openair)

> mydata=PmCampall
ummary (mydata)

r/inputs/PmCampall.csv™)

N

WS Pm10

128 Min. : 0.0 Mmin. 0. 000 Min. :11.70
1-2-13 0:00: 1 1st Qu.: 51.0 1st Qu.: 1.500 1st Qu.:17.95
1-2-13 0:10: 1  mMedian :243.0 wmedian 2.500 mMedian :24.23
1-2-13 0:20: 1 Mean :195.5 Mean 2.827 Mean 126.95
1-2-13 0:30: 1 3rd Qu.:315.0 3rd Qu.: 4.000 3rd qQu.:31.09
| 1-2-13 0:40: 1 Max. :360.0 Max. :10.300 Max. 162.16

{other 13328 NA'S 1128 NA'S 1128 NA'S 1128
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Wind Rose

Rstud L= | & |

File Edit Code View Plots Session Build Debug Tools Help

LIRS = &l Project: (None) -
_|vento® | |Bookl % | |vento.poluentes % | PmCampall = = Environment  History =
&l 3461 observations of 4 variables | =" [] | [ fImport Dataset- | 3 Clear | (& List~
date wd ws Pm10 o ] Global Environment~
1 5-18-12 7:38 84 3.8 47.22 o pata
2 5-18-12 7:48 g4 3.3 4722 @ PmCampall 3461 obs. of 4 wvariables i3]
3 5-1e-12 758 6+ |31 |47.22 D mydata 3461 obs. of 4 variables B
4 5-18-12 E:ee 69 3.4 47.22
5  5-19-12 B:l@ 66 3.6  47.22

Displayed 1000 rows of 3461 (2461 omitt=d

Console ~/ — (| Files Plots Packages Help Viewer -
. ) 2 zoom | E|Exportr | Q| |  Clear Al @

R version 3.1.0 (2014-04-10) -- "spring Dance"

Copyright (C) 2014 The R Foundation for Statistical Computing

Platform: i386-we4-mingw32/1386 (32-bit) - b

R 15 free software and comes with ABSOLUTELY NO WARRANTY. \
You are welcome to redistribute it under certain conditions. %,
Type 'license()' or 'licence()" for distribution details.

R 35 3 collsborative project with many contribucors. mydataSdate = as.POSIXct(strptime(mydataSdate, format

Type 'contributors()' for more information and
‘citation()” on how to cite R or R packages in publications.

T S s s, 1)t = "%d/%m/%Y %H:%M", "GMT"))
sy o 1o mydatal[, 2] <- as.numeric(as.character( mydatal, 2] ))
P gy = (/o /Prcampal. o mydata[, 3] <- as.numeric(as.character( mydata[, 3] ))

>
>
> library(openair)
=
=

mydata=PmCampall

summary (mydata)
date wd w5 Pm10

128 min. 0.0 win. : 0.000  mMmin. 111,70
1-2-13 0:00: 1 1st Qu.: 51.0 1st Qu.: 1,500 1st Qu.:17.95
1-2-13 0:10: 1 Median :243.0 Median : 2.500 Median :24.23
1-2-13 0:20: 1 Mean :195.5 Mean o 2,827 Mean 126.95
1-2-13 0:30: 1 3rd qQu.:315.0 3rd qQu.: 4.000 3rd qu.:31.09
1-2-13 0:40: 1 Max. $360.0 Max. :10. 300 Max. 162,16
(other) 13328 NA's 1128 NA'S 1128 NA'S 1128

> mydata$date = as.PosIxct(strptime{mydatasdate, format = "%d/%m/%v %H: .
> mydatal, 2] =<- as.numeric(as.character( mydatal, 2] ) d R (rr‘yd )
> mydatal[, 3] =<- as.numeric(as.character( mydatal, 3] )) Wln Ose ata
> windRose(mydata)
> |

| b

Frequency of counts by wind direction (%)
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Wind Rose

RStudio =) -3 |

File Edit Code View Plots Session Build Debug Tools Help

LIRS = &l Project: (None) -
_|vento® | |Bookl % | |vento.poluentes % | PmCampall = Environment  History =
&l 3461 observations of 4 variables | =" [] | [ fImport Dataset- | 3 Clear | (& List~
date wd ws Pm10 o ] Global Environment~
1 5-18-12 7:38 84 3.8 47.22 o pata
2 5-18-12 7:48 g4 3.3 4722 @ PmCampall 3461 obs. of 4 wvariables i3]
3 5-1e-12 758 6+ |31 |47.22 D mydata 3461 obs. of 4 variables B
4 5-18-12 E:ee 69 3.4 47.22
5  5-19-12 B:l@ 66 3.6  47.22

Displayed 1000 rows of 3461 (2461 omitt=d

Console -/ | Files Plots Packages Help Viewer
2 zoom | E|Exportr | Q| |  Clear Al
R version 3.1.0 (2014-04-10) -- "spring Dance"
Copyright (C) 2014 The R Foundation for Statistical Computing
Platform: i386-we4-mingw32/1386 (32-bit) - b

R 15 free software and comes with ABSOLUTELY NO WARRANTY. \
You are welcome to redistribute it under certain conditions. =%,
Type 'license()' or 'licence()" for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and =%
‘citation()” on how to cite R or R packages in publications.

%
Type 'demo()’ for some demos, 'help()’ for on-line help, or
"help.start()" for an HTML browser interface to help. 5%
Type 'q()" to quit R. i \
10%
[workspace loaded from ~/.RrRData]
> pmcampall =- read.csv("~/R/inputs/PmCampall. csv"™) / \ / =, N
> view(pmcampall) W \ / :
> library(openair) I
> mydata=PmCampall I
> summary(mydata) / ‘~
date wd ws PmML0 ’

128 min. 0.0 win. 0.000 mMin. 111,70
1-2-13 0:00: 1 1st Qu.: 51.0 1st Qu.: 1,500 1st Qu.:17.95
1-2-13 0:10: 1 Median :243.0 Median : 2.500 Median :24.23
1-2-13 0:20: 1 Mean :195.5 Mean 2.827 Mean 126.95
1-2-13 0:30: 1 3rd qQu.:315.0 3rd qQu.: 4.000 3rd qu.:31.09
1-2-13 0:40: 1 Max. $360.0 Max. :10. 300 Max. 162,16
(other) 13328 NA's 1128 NA'S 1128 NA'S 1128

> mydata$date = as.posIxct(strptime{mydataf$date, format = "%d/%m/%y ZH:%M", "GMT"))
> mydatal, 2] =<- as.numeric(as.character( mydatal, 2] )

> mydatal[, 3] =<- as.numeric(as.character( mydatal, 3] ))

> windRose(mydata)

> |

Frequency of counts by wind direction (%)




Wind Rose

TECNICO
LISBOA

Rstudio L | |
File Edit Code View Plots Session Build Debug Tools Help
Q- = - = L] project: (Nong} -
|vento® | |Book1 % | vento.poluentes % | PmCampall » =0 Environment = History =0
a2 3461 observations of 4 variables | <% [] | [ #*Import Dataset~ 3 Clear (& List~
date wd ws Pm10 ‘;| ] Global Environment =
1 5-18-12 7:3@ 64 3.8 47.22 U pata
2 5-18-12 7:48 g4 3.3 4722 @ PmCampall 3461 obs. of 4 variables i)
3 5-1e-12 7:58 64 |31 |47.22 @ mydata 3461 obs. of 4 variables =)
4 5-18-12 g:ee 69 3.4 47.22
5 5-18-12 g:18 66 3.6 47.22 ‘:l
Displayed 1000 rows of 3461 {2461 omitted) n
Console —/ — Files Plots Packages Help Viewer =0
A& zoom | Eexport~ | @] 3 Clear ANl @

R version 3.1.0 (2014-04-10) -- "spring Dance"
Copyright (C) 2014 The R Foundation for Statistical Computing
Platform: i386-we4-mingw32/i386 (32-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "Ticense()’ or 'lTicence(d)' for distribution details.

3%

R is a collaborative project with many contributors.
Type "contributors()’' for more information and
‘citation()’ on how to cite R or R packages in publications.

Type “demo()’ for some demos, ‘help()' for on-line help, or
‘help.start()’ for an HTML browser interface to help.
Type "q()’ to quit R.
[workspace loaded from ~/.RData]
pmcampall =- read.csv("~/R/inputs/Pmcampall.csv")
View(PmCampall)

>
>
= 1ibrary(openair)
> mydata=PmCampall
>

summary (mydata)
date wd ws Pl
;128 Mmin. 1 0.0 min. 0.000 wMin. ]
1-2-13 0:00: 1 1st Qu.: 51.0 1st qQu 1.500 1st qu.
1-2-13 0:10: 1 Median :243.0 Median : 2.500 Median i
1-2-13 0:20: 1 Mean :195.5 Mean : 2.827 Mean
1-2-13 0:30: 1 3rd qQu. :315.0 3rd qQu.: 4.000 3rd qu. |
1-2-13 0:40: 1 Max. :360.0 Max. :10. 300 Max.
(other) 13328 NA's 1128 NA'S 1128 NA'S

mydata$date =
mydatal, 2] <- as.numeric(as.character( mydatal, 2] ))

as. PosIXct(strptime(mydata$date, format = "%d

windRose(mydata, ws = "ws", wd = "wd", ws2 = NA, wd2 = NA,
ws.int = 2, angle = 30, type = "default", bias.corr = TRUE, cols =
"default"”, grid.line = NULL, width = 1,seg = NULL, auto.text =
TRUE, breaks = 4, offset = 10, max.freq = NULL, paddle = TRUE,
key.header = NULL,key.footer = "(m/s)", key.position = "bottom",

key = TRUE, dig.lab =5, statistic
NULL, annotate = TRUE, border

"prop.count”, pollutant =
NA)

>
>
= mydata[, 3] <- as.numeric(as.character( mydatal[, 3] ))
> windrRose(mydata)

>

windrose(mydata, ws = "ws", wd = "wd", ws2 = NA, wd2 = NA, ws.int = 2, angle = 30, type = "default”, bias
.corr = TRUE, cols = "default"”, grid.line = NULL, width = 1,seg = NULL, auto.text = TRUE, breaks = 4,
offset = 10, max.freq = nuLL, paddle = TRUE, key.header = NULL,key.footer = "(m/s)", key.position =
"bottom", key = TRUE, dig.lab = 5, statistic = "prop.count”, pollutant = NULL, annotate = TRUE, border = NA

)

Oto2 2t0 4 41086 6to10.3

ms
Frequency of counts by wind direction (%)




Wind Rose

TECNICO
LISBOA

RStudio’ -— I. = g
File Edit Code View Plots Session Build Debug Tools Help
Q|- = & Project: (None) ~
|vento * ~ |Bookl % | vento.poluentes | PmCampall - Environment = History =
& 3461 observations of 4 variables | <% [ | [#*Import Dataset 3" Clear List=
date wd ws Pm10 \Z| 1 Global Environment -
1 5-18-12 7:38 g4 3.8 47.22 o pata
2 5-18-12 7:48 84 3.3 47.22 @ pPmcampall 3461 obs. of 4 variables M@
3 5-18-12 7:50 64 3.1 (47.22 @ mydata 3461 obs. of 4 variables B
4  5-10-12 8ie@ &9 3.4 47.22
5 5-18-12 8:18 86 3.6  47.22 E|
Displayed 1000 rows of 3461 (2461 ornitt=d)
Console -/ - Files Plots Packages Help Viewer
X X 2 Foom | = Exporte 9] j’CIearAII
R version 2.1.0 (2014-04-10) -- "Spring Dance"
copyright (C) 2014 The R Foundation for statistical computing
Platform: i386-w64-mingw32/i386 (32-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY. W
You are welcome to redistribute it under certain conditions. =
Type "license()' or 'lTicence()' for distribution details.

R i1s a collaborative project with many contributors.
Type "contributors()’ for more information and %
'citation()' on how to cite R or R packages in publications.

0%
Type “dema()’ for some demos, ‘help()’ for on-line help, or
‘help.start()’ for an HTML browser interface to help. 5%
Type 'q()’ to quit R. e

[workspace Toaded from ~/.RDatal /

> PmCampall <- read.csv("~/R/inputs/PmCampall. csv')
> wiew(PmCampall)

> library(openair)
=
=

mydata=PmCampall
summary (mydata)

date ws Pm10

: 128 Min. .0 Min. : 0.000  Min. :11.70
1-2-13 0:00: 1 1st qQu .0 1st qQu.: 1.500 1st qQu.:17.95
1-2-13 0:10: 1  Median .0 Median : 2.500 Median :24.23
1-2-13 0:20: 1 Mean .5 Mean i 2,827 Mean :26.95
1-2-13 0:30: 1 3rd qQu .0 3rd Qu.: 4.000 3rd qQu.:31.09
1-2-13 0:40: 1 Max. .0 Max. :10.300 Max. 162,16
(other) 13328 NA's NA's 1128 NA's 1128

mydata$date = as.POSIXct(strptime(mydata$date, format = "%c-j/%mf%Y FHI%M™, TGMT"))

=
= mydatal[, 2] =- as.numeric(as.character( mydatal[, 2] )}
> mydatal[, 3] <- as.numeric(as.character( mydatal[, 3] ))
=
=

windrose(mydata)

windrose(mydata, ws = "ws", wd = "wd", ws2 = NA, wd2 = NA, ws.int = 2, angle = 30, type = "default”, bias
.corr = TRUE, cols = "default"”, grid.line = NuLL, width = 1,seg = NULL, auto.text = TRUE, breaks .
offset = 10, max.freq = NULL, paddle = TRUE, key.header = NULL,key.footer = "(m/s)", key.position

"bottom”, key = TRUE, dig.lab = 5, statistic = "prop.count”, pollutant = NULL, annotate = TRUE, border = Na

Oto2 2t 4 4108 810 10.3

ims™)
Frequency of counts by wind direction (%)
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Pollution Rose

RStudio =)
File Edit Cede View Plots Session Build Debug Tools Help
LIRS & = & Project: [Mone) -
vento® | |Bookl® |  vento.poluentes % | PmCampall = Environment  History -
al 3461 observations of 4 variables | <" [ | [ #*Import Dataset~ | 3" Clear @ List~
date wd  ws Pm10 il ) Global Environment =
1 5-1e-12 7:3@ 63 3.8  47.22 3 pata
2 5-18-12 7:48 &4 3.3 47.22
3 5-18-12 7:50 B4 3.1  47.22 m datasdate —
4 5-1e-12 g:e@ &9 3.4 47.22 y -
5 5-18-12 8:18 66 3.6 47.22

e as.POSIXct(strptime(mydataSdate, format =
- "%d/%m/%Y %H:%M", "GMT"))

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.

Type 'license()" or 'licence()" for distribution details. mydata [’ 2] <_ as-numeric(as-character(

R is a collaborative project with many contributors.
Type 'contributors()" for more information and

"citation()” on how to cite R or R packages in publications. myd ata [’ 2] ))

Type ‘demo()’ for some demos, “help()' for on-Tine help, or

olPSEATEQ) Tor an WML browser dterface to help. mydatal, 3] <- as.numeric(as.character(
[workspace loaded from ~/.RData] mydata [’ 3] ))

pmCampall <- read.csv("~/R/inputs/PmCampall. csv™)

T

QU mydata[, 4] <- as.numeric(as.character(

summary (mydata)

date wd Pm10
: 128 Min.  : 0.0 Min. 0.000 Min. :11.70 mydata[ 4] ))

1-2-13 0:00: 1 1st Qu.: 51.0 1st Qu.: 1.500 1st Qu.:17.95 I
1-2-13 0:10: 1 mMedian :243.0 Median : 2.500 Median :24.23
1-2-13 0:20: 1 Mean :195.5 Mean : 2.8B27 Mean 126.95
1-2-13 0:30: 1 3rd Qu.:315.0 3rd Qu.: 4.000 3rd Qu.:31.09
1-2-13 0:40: 1 Max. :360.0 Max. :10.300 Max. 162,16
(other) ;3328 NA'S ;128 NA'S ;128 NA'S i1

mydatasdate = as.POSIXCT(sTrprime(mydatasdate, format = "%é/;ﬁ/%\( BHIIM™, "GMT™)) pOI | utio n Rose ( myd ata’ pOI I uta nt:ll P m 10”’ key. h

mydatal[, 2] <- as.numeric(as.character( mydatal[, 2] )
mydatal, 3] <- as.numeric(as.character{ mydatal, 3] )

> E:ﬁiﬁ%gi:}, ws = "ws", wd = "wd", ws2 = NA, wd2 = NA, ws.int = 2, angle = 30, type = "def] eader="PM 10(Hg/m3)"’ key-footerzll",grid-linez

orr = TRUE, cols = "default”, grid.line = nuLL, width = 1,5eg = NULL, auto.text = TRUE, breaks <
10, max.freq = NULL, paddle = TRUE, key.header = NULL,key.footer = "(m/s)", key.position = "bott] . [1]
UE, dig.lab = 5, statistic = "prop.count”, pollutant = NULL, annotate = TRUE, border = NA) 5 brea kS=C(1O 25 40 55) maln: Eldery Ca re
> pollutionrose{mydata) ’ ’ ) U ’
error in “[.data.frame”(mydata, , pollutant) : undefined columns selected

mydata$date = as.POSIXct(strptime(mydata$date, format = "%d/%m/%Y %H:%M", "GMT")) Ce nter")
mydatal, 2] =- as.numeric(as.character ( mydatal, 2] )
mydatal, 3] <- as.numeric(as.character( mydatal, 3] )
mydatal, 4] <- as.numeric{as.character( mydatal, 4] ) l

5

>
=
>
>

v

pollutionRose(mydata, pollutant="Pml0", key. header="PMLO(pug/m3)" key.footer="",grid. 1ine=5,breaks=c(10,25,40,
5),main="Eldery Care Center")

>
>
>
>
>
5
>

[t

Frequency of counts by wind direction (%)
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Pollution Rose

RStudio =
File Edit Code View Plots Session Build Debug Tools Help
Ql- =~ =) K| project: [None) -
|vento ® |Bookl % __|vento.poluentes » | PmCampall = Environment = History -
& 3461 observations of 4 variables | <% [] | | ™ Import Dataset= | ¥ Clear (= List~
date wd  ws Pm10 |~ ] Global Environment -
1 5-18-12 7:3@ 4 3.8 47.22 N paca
2 5-1e-12 7:48 64 3.3 4722 @ pmcampall 3461 obs. of 4 variables ]
3 5-18-12 7:58 €4 |31 |72 D mydata 3461 obs. of 4 variables 2]
4  5-18-12 5:88 2] 3.4 27.22
5 5-1e-12 8:1@ 66 3.6  47.22 N

Displayed 1000 rows of 3461 (2461 omitted)

Console ~/ = Files Plots Packages Help Viewer
4 @ 2 zoom | E Exportr | @ | 3 Clear Al

R is free software and comes with ABSOLUTELY NO WARRANTY.
you are welcome to redistribute it under certain conditions. Eldery Care Center
Type 'license()” or '"licence()’ for distribution details.

————
R is a collaborative project with many contributors.

Type 'contributors()' for more information and

"citation()” on how to cite R or R packages in publications. =

Type 'demo()’' for some demos, "help()' for on-line help, or

‘help.start()’ for an HTML browser interface to help. Pholbg/ma)
Type 'g()’ to guit Rr. 5%
[workspace loaded from ~/. RData] i

551062158

pmCampall <- read.csv("~/R/inputs/PmCampall. csv")

>

> view(pmCampall)
> Tibrary(openair)
>

>

15%

~ -

' 40 to 55
3 .

mydata=PmCampall

5),main="Eldery Care center")

summary (mydata)
date wd ws Pm10
: 128 min. : 0.0 min. : 0.000 min. :11.70
1-2-13 0:00: 1 1st Qu.: 51.0 1st Qu.: 1.500 1st Qu.:17.95 w
1-2-13 0:10: 1 Median :243.0 Median : 2.500 Median :24.23 [ ¥
1-2-13 0:20: 1 Mean :195.5 Mean : 2.827 Mean 126,95 \ -__l' )
1-2-13 0:30: 1 3rd Qu.:315.0 3Ird qQu.: 4.000 3rd Qu.:31.09 £ “//
1-2-13 0:40: 1 Max. :360.0 Max. :10. 300 Max. 162,16 L
(other) 13328 NA"s 1128 NA's 1128 NA"S 1128 251040
> mydata$date = as.POSIXct(strptime(mydata$date, format = "%d/%m/%Yy %H:%M", "aMT"))
> mydatal[, 2] <- as.numeric{as.character( mydatal, 2] ))
> mydatal, 3] <- as.numeric(as.character( mydatal[, 3] ))
> windRose(mydata)
> windRose(mydata, ws = "ws", wd = "wd", ws2 = NA, wd2 = NA, ws.int = 2, angle = 30, type = "default”, bias.c
orr = TRUE, cols = "default”, grid.line = WULL, width = 1,seg = NULL, auto.text = TRUE, breaks = 4, offset = 101025
10, max.freq = NuULL, paddle = TRUE, key.header = NULL,key.footer = "(m/s)", key.position = "bottom", key =
UE, dig.lab = 5, statistic = "prop.count”, pollutant = NULL, annotate = TRUE, border = NA)
> pollutionrRose(mydata)
Error in ~[.data.frame’ (mydata, , pollutant) : undefined columns selected
> mydataSdate = as,pPosIXct(strptime(mydataldate, format = "%d/%m/%y %H:3m", "awT"))
> mydatal[, 2] <- as.numeric(as.character( mydatal[, 2] ))
= mydatal, 3] <- as.numeric{as.character( mydatal[, 3] )
> mydatal, 4] <=- as.numeric(as.character( mydatal, 4] 1)
>
> pollutionrose{mydata,pollutant="pPml0", key. header="pM10(ug/m3)" key.footer ,grid. 1ine=5,breaks=c(10,25,40, s
5
=

Frequency of counts by wind direction (%)
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PolarPlot

RStud [E=SMn8 ™)

File Edit Code View Plots Session Build Debug Tools Help

Q- =~ = R project: (Mone) ~
__vento® | | Bookl® |vento.poluentes® | |PmCampall % = ["|  Environment History =0
al 3461 observations of 4 variables | <" [ | #Import Dataset~ | 3 Clear List=
date wd ws Pm10 O 1 Global Environment ~
1 5-18-12 7:3@ 64 3.8 47.22 L para
2 5-18-12 7:48 64 3.3 4.1 @ Pmcampall 3461 obs. of 4 variables |
3 | 5-18-12 7:58 &4 |31 .22 @ mydata 3461 obs. of 4 variables 2|
4 5-18-12 2:80 63 3.4 47.22
5  5.18-12 8:18 86 3.5 47.22 A8
Displayed 1000 rows of 3461 (.
Console —/ —{= Files Plots Packages Help Viewer =
R is free software and comes with ABSOLUTELY NO WARRANTY. [E ] A zoom | Eeport- | @ | ¥ Cearan @
you are welcome to redistribute it under certain conditions. — -
Type 'license()’ or "licence()’ for distribution details.
mean
R is a collaborative project with many contributors.
Type ‘contributors()' for more information and ‘2
"citation()’ on how to cite R or R packages in publications. B -
Type 'demo()' for some demos, 'help()" for on-line help, or
‘help.start()' for an HTML browser interface to help.
Type 'q()° to quit R.
[workspace loaded from -/.RData]
> pmCampall <- read.csv("~/R/inputs/PmCampall. csv'™)
> view(PmCampall)
> library(openair)
> mydata=Pmcampall
> summary (mydata)
date wl w5 PmM10 n n
128 min.  : 0.0 Min. : 0.000 Min. :11.70 I PI t m d t “ t t — Pmlo
1-2-13 0:00: 1 1st Qu.: 51.0 1st Qu.: 1.500 1st Qu. :17.95 po ar O y a a) po u an
1-2-13 0:10: 1 Median :243.0 Median : 2.500 Median :24.23
1-2-13 0:20: 1 Mean :195.5 Mean 2.827 Mean 126.95
1-2-13 0:30: 1 3rd Qu 15.0 3rd Qu.: 4.000 3rd Qu.:31.09
1-2-13 0:40: 1 Max. :360.0 Max. :10.300 Max. :62.16 =
(other) 13328 NA'S 1128 NA'S :128 NA'S 1128
> mydatafdate = as.POSIXct(strptime(mydatas$date, format = "%d/%m/%Y %H:%M", "GMT"))
> mydatal, 2] <- as.numeric(as.character( mydatal, 2] ))
> mydatal, 3] <- as.numeric(as.character( mydatal, 3] ))
> windrose(mydata)
> windrose(mydata, ws = "ws", wd = "wd", ws2 = NA, wd2 = NA, ws.int = 2, angle = 30, type = "default”, bias.c
orr = TRUE, cols = "default”, grid.Tine = NULL, width = 1,seg = NULL, auto.text = TRUE, breaks = 4, offset =
10, max.freq = NULL, paddle = TRUE, key.header = NULL,key.footer = "(m/s)", key.position = "bottom", key = TR
UE, dig.Tab = 5, statistic = "prop.count”, pollutant = NULL, annotate = TRUE, border = NA)
> pollutionrose(mydata) 15
Error in "[.data.frame” (mydata, , pollutant) : undefined columns selected
> mydatafdate = as.POsSIXct(strptime(mydataldate, format = "%d/%m/%y %H:%M", "GMT"))
> mydatal[, 2] <- as.numeric(as.character( mydatal, 2] ))
= mydatal, 3] <- as.numeric(as.character( mydatal, 3] )) 10
> mydatal, 4] <- as.numeric(as.character( mydatal, 4] ))
>
> pollutionrose(mydata,pollutant="pm10", key. header="pPM10(pg/m3)", key. footer="",grid. 1ine=5,breaks=c(10,25,40,
55),main="Eldery Care Center") s
> polarPlot(mydata, pollutant = "Pml0") Fm10
>
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PolarPlot

REud [E=SMn8 ™)

File Edit Code View Plots Session Build Debug Tools Help

Q- =~ =N R project: (Mone) ~
__vento® | | Bookl® |vento.poluentes® | |PmCampall % = ["|  Environment History =
al 3461 observations of 4 variables | =" [ | #Import Dataset~ = 3 Clear List =
date wd  ws Pm10 |~ 1 Global Environment =
1 5-18-12 7:3@ 64 3.8 47.22 L para
2 5-18-12 7:48 64 3.3 4.1 @ Pmcampall 3461 obs. of 4 variables |
3 | 5-18-12 7:58 &4 |31 .22 @ mydata 3461 obs. of 4 variables 2|
4  5-10-12 8:00 63 3.4 47.22
5  5-18-12 8:18 86 3.5 47.22 A8
Displayed 1000 rows of 3461 (2461 ominzd
Console ~/ = —["] Files Plots Packages Help \Viewer =
R is free software and comes with ABSOLUTELY NO WARRANTY. [E ] A zoom | Eeport- | @ | ¥ Cearan @
you are welcome to redistribute it under certain conditions.
Type 'license()’ or "licence()’ for distribution details.
mean

R is a collaborative project with many contributors.
Type ‘contributors()' for more information and ‘2
"citation()’ on how to cite R or R packages in publications.

55

Type 'demo()' for some demos, 'help()" for on-line help, or W
‘help.start()' for an HTML browser interface to help.

Type 'q()° to quit R. 50
[workspace loaded from -/.RData] ¢
> pmCampall <- read.csv("~/R/inputs/PmCampall.csv") %
> view(PmCampall)
> library(openair)
> mydata=Pmcampall L s
> summary (mydata)

date wl w5 PmM10

;128 Min. ;0.0 Min. 0.000 Min. :11.70

1-2-13 0:00: 1 1st Qu.: 51.0 1st Qu.: 1.500 1st Qu. :17.95 ras
1-2-13 0:10: 1 Median :243.0 Median : 2.500 Median :24.23 w E
1-2-13 0:20: 1 Mean :195.5 Mean 2.827 Mean 126.95
1-2-13 0:30: 1 3rd Qu.:315.0 3rd Qu.: 4.000 3rd Qu.:31.09 Lag
1-2-13 0:40: 1 Max. :360.0 Max. :10.300 Max. :62.16 =
(other) 13328 NA'S 1128 NA'S :128 NA'S 1128
> mydatafdate = as.POSIXct(strptime(mydatas$date, format = "%d/%m/%Y %H:%M", "GMT"))
> mydatal, 2] <- as.numeric(as.character( mydatal, 2] )) ko5
> mydatal, 3] <- as.numeric(as.character( mydatal, 3] ))
> windrose(mydata)
> windrose(mydata, ws = "ws", wd = "wd", ws2 = NA, wd2 = NA, ws.int = 2, angle = 30, type = "default”, bias.c
orr = TRUE, cols = "default”, grid.Tine = NULL, width = 1,seg = NULL, auto.text = TRUE, breaks = 4, offset = 2o
10, max.freq = NULL, paddle = TRUE, key.header = NULL,key.footer = "(m/s)", key.position = "bottom", key = TR
UE, dig.Tab = 5, statistic = "prop.count”, pollutant = NULL, annotate = TRUE, border = NA)
> pollutionrose(mydata) 15
Error in "[.data.frame” (mydata, , pollutant) : undefined columns selected
> mydatafdate = as.POsSIXct(strptime(mydataldate, format = "%d/%m/%y %H:%M", "GMT"))

> mydatal[, 2] <- as.numeric(as.character( mydatal, 2] ))
= mydatal, 3] <- as.numeric(as.character( mydatal, 3] )) 10
> mydatal, 4] <- as.numeric(as.character( mydatal, 4] ))
>
>

pollutionrose(mydata,pollutant="pm10" key. header="pPM10(ug/m3)",key. footer="",grid. 1ine=5,breaks=c(10,25,40,
55),main="Eldery Care Center")
> polarPlot(mydata, pollutant = "Pml0") Fm10
>




Pollution Rose
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RStudio =REoN )
File Edit Code View Plots Session Build Debug Tools Help
Q|- = & Project: (None) ~
_|vento % _|Bookl % | vento.poluentes x _ | PmCampall | Environment  History -]
&l 3461 observations of 4 variables | <% [ | | *Import Dataset~ = 3 Clear List=
date wd ws Pm10 |z| ) Global Environment -
1 5-18-12 7:3@ 64 3.8 47.22 [ Data
2 5-1g-12 7:48 B4 3.3 4.2 @ Ppmcampall 3461 obs. of 4 variables ]
3 5-1e-12 7ise 64 |31 |47.22 @ mydata 3461 obs. of 4 variables =)
4 5-12-12 8:8@ 2 3.4 47.22
5 5-18-12 2:1@ 66 3.6 47.22 E|
Displzyed 1000 rows of 3461 (2461 omitted B
Console -/ = Files Plots Packages Help Viewer -]
You are welcome to redistribute it under certain conditions. &l B zoom | E|Export- | @ 5 Clearan @

Type "license()' or "licence()' for distribution details.

R is a collaborative project with many contributors.
Type "contributors()’ for more information and
‘citation()’ on how to cite R or R packages 1in publications.

Type “demo()" for some demos, "help()' for on-line help, or
"help.start()' for an HTML browser interface to help.
Type 'g()’ to guit R.

[workspace loaded from ~/.RDatal

Pm10

_

percentileRose(mydata, pollutant = "Pm10")

> PmCampall <- read.csv("~/R/inputs/PmCampall.csv")
> wview(PmCampall)
> library(openair)
> mydata=PmCampall
> summary(mydata)
date wl w5 Pml0

128 wmin. 0.0 min. 1 0,000 wmMin. 111.70
1-2-13 0:00: 1 1st Qu.: 51.0 1st Qu.: 1.500 1st Qu.:17.85
1-2-13 0:10: 1 Median :243.0 Median : 2.500 Median :24.23
1-2-13 0:20: 1 Mean :1985.5 Mean © 2.827 Mean 126.95
1-2-13 0:30: 1 3rd qQu 15.0 3rd Qu.: 4.000 Ird qQu.:31.09
1-2-13 0:40: 1 Max. :360.0 Max. :10.300 Max. :62.16
(other) 13328 NA's 1128 NA'S 1128 NA'S 1128
> mydata$date = as.POSIXct(strptime(mydatafdate, format = "%d/%m/%y %H:%M", "GMT"))
= mydatal[, 2] <- as.numeric(as.character( mydatal, 2] )
> mydata[, 3] <- as.numeric(as.character( mydatal[, 3] ))
> windrose{mydata)
> windrRose(mydata, ws = "ws", wd = "wd", ws2 = NA, wd2 = NA, ws.int = 2, angle = 30, type = "default"”, bias.c

orr = TRUE, cols "default", grid.line NULL, width = 1,seqg offset =
10, max.freq = NULL, paddle = TRUE, key.header NULL, key. footer
UE, dig.lab = 5, statistic = "prop.count”, pollutant NULL, annotate = TRUE, border
> pollutionRose(mydata)

error in " [.data.frame’ (mydata,

NULL, auto.text = TRUE, breaks = 4,

NAY

, pollutant) : undefined columns selected

> mydata$date = as.POSIXct(strptime(mydata$date, format = "%d/%m/%Yy %H:%M", "GMT"))

= mydatal[, 2] <- as.numeric(as.character( mydatal, 2] )

> mydatal, 3] <- as.numeric(as.character( mydatal, 3] )

> mydatal[, 4] <- as.numeric(as.character( mydata[, 4] ))

=

> pollutionRose(mydata,pollutant="pPml0", key. header="pPM10({pg/m3)" key. footer="",grid. 1ine=5,breaks=c(10,25,40,

55),main="eEldery Care center")
> polarPlot (mydata, pollutant
> percentilerose(mydata, pollutant
= |

"Pmi0")
"pmi0")

"(m/s)", key.position = "bottom”, key = TR
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|vento ®x | |Bookl % | |vento.poluentes x | PmCampall = | Environment = History |
al 3461 observations of 4 variables | <* [ | [#*Import Dataset~ | 3 Clear List=
date wd w5 Pm10 @ )Globa\Environmentv
1 5-18-12 7:38 64 3.8  47.22 ) pata
2 5-12-12 7:48 64 3.3 422 @pmcCampall 3461 obs. of 4 variables :::]
3 5-1e-12 7ise 64 |31 |47.22 @ mydata 3461 obs. of 4 variables =)
4 5-12-12 8:00 69 3.4 47.22
5 5-1g-12 2:l@ 66 3.6  47.22 &
Displayed 1000 raws of 3461 (2461 omitad
Console -/ = Files Plots Packages Help Viewer -]
You are welcome to redistribute it under certain conditions. &l 2 Zoom B Export~ | @] | 3 Clear Al @
Type "license()' or "licence()' for distribution details.
R is a collaborative project with many contributors.
Type "contributors()’ for more information and
‘citation()’ on how to cite R or R packages 1in publications.
Type “demo()” for some demos, "help()’ for on-line help, or F
"help.start()' for an HTML browser interface to help.
Type 'g()’ to guit R.
[workspace loaded from ~/.RDatal
> PmCampall <- read.csv("~/R/inputs/PmCampall.csv")
> wview(PmCampall)
> library(openair)
> mydata=PmCampall
> summary(mydata)
date wl w5 Pml0
128 wmin. D 0.0 min. 1 0,000 wmMin. 111.70
1-2-13 0:00: 1 1st Qu.: 51.0 1st Qu.: 1.500 1st Qu.:17.85
1-2-13 0:10: 1 Median :243.0 Median : 2.500 Median :24.23 5
1-2-13 0:20: 1 Mean 5 Mean © 2.827 Mean 126.95
1-2-13 0:30: 1 3rd qQu 0 3rd qQu.: 4.000 3Ird qQu.:31.09
1-2-13 0:40: 1 Max. : 0 Max. :10.300 Max. :62.16
(other) 13328 NA's (128 NA's 1128 NA's 1128 L
> mydata$date = as.POSIXct(strptime(mydatafdate, format = "%d/%m/%y %H:%M", "GMT")) 5
= mydatal[, 2] <- as.numeric(as.character( mydatal, 2] )
> mydata[, 3] <- as.numeric(as.character( mydatal[, 3] ))
> windrose{mydata)
> windrRose(mydata, ws = "ws", wd = "wd", ws2 = NA, wd2 = NA, ws.int = 2, angle = 30, type = "default"”, bias.c
orr = TRUE, cols = "default", grid.line = NuULL, width = 1,seg = NULL, auto.text = TRUE, breaks = 4, offset =
10, max.freq = NULL, paddle = TRUE, key.header = NULL,key.footer = "(m/s)", key.position = "bottom", key = TR
UE, dig.lab = 5, statistic = "prop.count”, pollutant = NULL, annotate = TRUE, border = nNa)
> pollutionRose(mydata)
error in "[.data.frame’ (mydata, , pollutant) : undefined columns selected
> mydata$date = as.POSIXct(strptime(mydata$date, format = "%d/%m/%Yy %H:%M", "GMT"))
= mydatal[, 2] <- as.numeric(as.character( mydatal, 2] )
> mydatal, 3] <- as.numeric(as.character( mydatal, 3] )
> mydatal[, 4] <- as.numeric(as.character( mydata[, 4] ))
=
> pollutionRose(mydata,pollutant="pPml0", key. header="pPM10({pg/m3)" key. footer="",grid. 1ine=5,breaks=c(10,25,40,
55),main="eEldery Care center")
> polarPlot (mydata, pollutant = "Pmi0")
> percentilerose(mydata, pollutant = "pml0™) 0-25 25-50 50-75 75-20 90-95

= | percentile
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