ZEFIR : AN IGOR TOOL FOR GEOGRAPHICAL ORIGINS
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ZEFIR: AN IGOR TOOL FOR GEOGRAPHICAL ORIGINS

WHY?

If answering « what are the sources? » is crucial, answering « where do they come from? » is just as
much important !
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ZEFIR: AN IGOR TOOL FOR GEOGRAPHICAL ORIGINS

WHY?

If answering « what are the sources? » is crucial, answering « where do they come from? » is just as
much important !

receptor approaches : WIND or BACKTRAJECTORIES

Wind analyses are best for sources within a relatively short geographical range. As wind measured at
the receptor site is not necessarily representative of the global origin of the air mass, it is not very
precise for long-range advected pollution.

Trajectory analyses are best for long-range pollution. They conceptually fail to provide meaningful
information for local sources.
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ZEFIR: AN IGOR TOOL FOR GEOGRAPHICAL ORIGINS

WHY?

If answering « what are the sources? » is crucial, answering « where do they come from? » is just as
much important !

receptor approaches : WIND or BACKTRAJECTORIES

Wind analyses are best for sources within a relatively short geographical range. As wind measured at
the receptor site is not necessarily representative of the global origin of the air mass, it is not very
precise for long-range advected pollution.

Trajectory analyses are best for long-range pollution. They conceptually fail to provide meaningful
information for local sources.

TrajStat : user-friendly soft for trajectory analyses only
— need of a user-friendly soft to do both

Openair: can do both, but not user-friendly
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ZEFIR: AN IGOR TOOL FOR GEOGRAPHICAL ORIGINS

@] ZeFirPanel

e o

/TRACKING POLLUTION BACK TO THE ORIGIN

<

@gﬁ@a@m;hé:.s:a-&mn;\mmmx.gm-;;;-;m

| Path to Conc Data root: SET |

Conc wave SOZ_avg gMin 0 ¢l Max|110.5/C

Date wave timeline o  Season all | Part
External Var select Min. O Max. 0

[ Wind | Trajectory | Specials | LogBook | Credits |

Path to Wind Data root: SET
WS wave ws o unit m/s &4 Min 0 | °
WD wave wd o use wd std dev.? Max 999

Set resolution
Set smooth param.

Angle resolution |1_ |- Angle smooth. 17.7

<

Radial resolution 0.25°

Max. speed 20 | ° Radial smooth. 3.0(

<

suggest estimates
Projection

2 cartesian

polar

Save Result in Folder Run4

RUN
Open Graph Control Re-plot
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@] ZeFirPanel

,/TRA&IKING POLLUTION BACK TO THE ORIGIN

) & Ad Ak L |
4 w‘é“'h\ o4k NV 3
) Ui

| st Data__ — ~ 1- Input Data
/| Path to Conc Data root: SET
I; Conc wave SO2_avg [GMin 0 °l Max 110.5/° :
| Date wave timeline | Season all | Part
External Var select ¢ Min. 0 Max. 0

[ Wind | Trajectory | Specials | LogBook | Credits ]

| Path to Wind Data root: SET ‘ : 2' Wind / Traj AnaIySiS
. WS wave ws nit m/s &4 Min 0 |° | / I
B u B Min + Special runs

|
| WD wave wd <) use wd std dev.? Max 999

___ Set resolution
___ Set smooth param.

Angle resolution 1 ° L EEELS

<

Radial resolution 0.25°

Max. speed 20 |° Radial smooth. 3.0(

<

suggest estimates

___ Projection
cartesian
‘ polar
| R — ) - l"’*—ﬁ‘
Save Result in Folder Run4
. RUN!
| Open Graph Control Re-plot \ 3 Run & Options
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ZEFIR: AN IGOR TOOL FOR GEOGRAPHICAL ORIGINS

INPUT DATA

what you need: concentration & date/time

ZeFirPanel

m .

/TRI\CKING POLLUTION BACK TO THE ORIGIN

-

RS A S DA R T SR BN A s A

Input Data
Path to Conc Data root:ZeFir:input_data: SET
Conc wave select i Min 0 ¢ Max 0 v

Date wave select | Season all Part

Set up Part index

Select from plot

min index 1080 - [2012/01/20 00:00

<

max index 2225 - [2012/07/01 15:00

<

OK Reset & close

Filtering input data by:

concentration (min/max)
seasons (all / DJF / MAM / JJA / SON)
customized temporal window

Setup index based on Marquee

_________ -_________‘
I |
25 1 1
| |
| 1
| |
1 1
20 1 1
| 1
| |
| |
| |
15 ! 1
| 1
1 1
| |
| 1
10 1 |
| |
| |
| 1
1
5 - 1
1
1
1
|
[AANTR, ML s
0 — Fa=——====-- - | f T
1/10/11 1/01/12 1/04/12 1/07/12 1/10/12 1/01/13 1/04/13

Set Marquee
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ZEFIR: AN IGOR TOOL FOR GEOGRAPHICAL ORIGINS

INPUT DATA

what you need: concentration & date/time

ZeFirPanel

}FR/—{CKING POLLUTION BACK TO THE ORIGIN

- Filtering input data by:

AR T DA i S A RGN i A

Input Data

concentration (min/max)

Path to Conc Data root:ZeFir:iinput_data: SET
Conc wave select [ Min 0 | :/ Max 0 |2 seasons (all / DJF / MAM / JJA / SON)
Date wave sclect |J  Season 2l |J Part customized temporal window

External Var select Min. O Max. | O

external variable (min/max)
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WIND ANALYSIS

performed by 2-D Non-Parametric Wind Regression (Henry et al., 2009)

NEAWEY
> (S )l

EQO,u)=—%
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WIND ANALYSIS

performed by 2-D Non-Parametric Wind Regression (Henry et al., 2009)

N 0-W; u-Y;
() ()<
N 0-W; u-Y;
2 ) 5)

E@O, u)=

[ Wind | Trajectory | Specials | LogBook | Credits what you need: wind direction and speed
Path to Wind Data root: SET
WS wave ws o unit m/s | Min 0 | <
WD wave wd [ use wd std dev.? Max 999 additional filtering by
e ot ot peram wind speed values (min)

Angle resolution 1 °

<>

Angle smooth. 17.7 wind direction standard deviation (max)

Radial resolution 0.25 °

Max. speed 20 |° Radial smooth. 3.0(

£

suggest estimates

Projection suggest estimates provides an estimation of theoretical

7 cartesian smoothing parameters
polar

cartesian or polar projections to display the results
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SoFi worksho

WIND ANALYSIS
ESTIMATED CONCENTRATION JOINT PROBABILITY = WIND ROSE
N ESTIMATED CONCENTRATION N JOINT PROBABILITY
O — 4 % ; ..-':
] : | .
. : | vy
S

C
Al g ‘ 1 3
R g 15 o E 15 |
T g 10 § 8 101 .

o g. %
¢l s RS
S £ S
I O | | | = | | | | | O | | | | | | | |
A N NE E SE S SW W NW N NE E SE S SW W NW

| ‘4
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ZEFIR: AN IGOR TOOL FOR GEOGRAPHICAL ORIGINS

WIND ANALYSIS

Comparison with Openair

ZEFIR

N ESTIMATED CONCENTRATION

OPENAIR

UOREIIUDUCD EON
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ZEFIR: AN IGOR TOOL FOR GEOGRAPHICAL ORIGINS

TRAJECTORY ANALYSIS
performed by PSCF / CWT / CF

_ 0
l:j_ ”ij
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ZEFIR: AN IGOR TOOL FOR GEOGRAPHICAL ORIGINS

TRAJECTORY ANALYSIS
performed by PSCF / CWT / CF

_ 0
l:j_ ”ij

J ! \
1
1 in cell where endpoint falls \ >(

SoFi workshop - 04/2016 - Bad Zurzach - je.petit@air-lorraine.org



mailto:je.petit@air-lorraine.org

ZEFIR: AN IGOR TOOL FOR GEOGRAPHICAL ORIGINS

TRAJECTORY ANALYSIS
performed by PSCF / CWT / CF

mlj
l] nlJ
i
.\1 1// 1
] 1 1//1 1
R s
njj 5 1/%
1 in cell where endpoint falls \ >( 1 1
—~—
N
mij

PSCE : 1 in cells if C>Cqit

’\ /1// 1 \ //
AL 1 L \

—

\

™ /

_——
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TRAJECTORY ANALYSIS
performed by PSCF / CWT / CF

what you need: trajectory files from Hysplit

" Wind | Trajectory | Specials | LogBook | Credits

Enlarge Site coordinates; Lon 0 Lat 0

Path to Traj. Folder | Macintosh HD:Users:admin:Downloads:zip:Example:T SET
Traj. prefix | trajDundee Ext. | select

Analysis CF [T |

Trajectory cut-off

Max. Traj. Duration 72 Graph param.

4r

Cell Size 0.5
Use Rain ? Provide (
Smooth, 15 v
Use Altitude 7 Thi
'|’\IO rid r‘l 3[3
lon_min | -30 v lon_max | 15 = g
Load WorldMap , x - i et
lat_min 33 v lat_max 79 v from Map
Use Weighing Function ? SET
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Original Data

Jovovzois [
| Datewave |ConcWave||

1/01/2015 00:00:0
2/01/2015 00:00:0
3/01/2015 00:00:0

oo
o oo

I

TR i

EnlargeP

Enlarge wave

1]
| Point | Enlargew J |

l
i
|

]

!

i

Enlarged Data

- [01/01/2015 00:00:00 | |

EnlargedDate

1/01/2015 00:00:0
1/01/2015 06:00:0
1/01/2015 12:00:0
1/01/2015 18:00:0
2/01/2015 00:00:0
2/01/2015 06:00:0
2/01/2015 12:00:0
2/01/2015 18:00:0
3/01/2015 00:00:0
3/01/2015 06:00:0
3/01/2015 12:00:0
3/01/2015 18:00:0

EnlargedConc

oo
o

oo
oo oo

2

oo oo
Lo I o I o R o

o

JHHIND e
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TRAJECTORY ANALYSIS
performed by PSCF / CWT / CF

Trajectory cut-off

" Wind | Trajectory | Specials | LogBook | Credits

Enlarge Site coordinates; Lon 0 Lat 0

Path to Traj. Folder | Macintosh HD:Users:admin:Downloads:zip:Example:T SET

Traj. prefix | trajDundee Ext. | select : . .
max. traj. duration (in hours)
Analysis CF v . . 0 .
ety Co precipitation data along traj.
| . . — Graph param. . .
| ] 72 P altitude (in meters)
Use Rain ? Provide
Smooth. | 15 v
Use Altitude 7 Th
‘.':'omh'ap
lon_min | -30 v lon_max | 15 = Set
Load WorldMap lat_min 33 v lat_max 79 v from Map
Use Weighing Function ? SET
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Traj. prefix Ext.

. 2000
£
3 1500
2
b=
< 1000

(ww) uonendoaid
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Traj. prefix Ext.

~
S
~
[}
©
3
=
£
©

—
o
o
o

(ww) uonendidaid
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2

Traj. prefix Ext. | select

altitude (m)

n
o
o
o

—
o
o
o
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TRAJECTORY ANALYSIS
performed by PSCF / CWT / CF

Weighing Function

~ Wind [ Trajectory | Specials | LogBook | Credits | - - .
Weighing function is important to downweight

Enlarge Site coordinates: Lon O Lat | 0 . .
cells associated with low nj.

Path to Traj. Folder | Macintosh HD:Users:admin:Downloads:zip:Example:T SET

Traj. prefix | trajDundee Ext. .select
WF W

Analysis CF o

Trajectory cut-off _ -
Max. Traj. Duration 72 v 1 for Iog(n+'|) >=0.85 maxlog(n+1)

C
Use Rain 7 Provide (
* - *
Use Altitude 7 Th 8 0.725 for0.6 MaXjog(ns1) > l0g(n+1) >=10.85 MaX|og(n+1)

es.im
WorldMap W

0.475 for0.35 & maxlog(n+1) > |og(n+1) >=_ = maxlog(m])

lon_min | -30 v lon_max 15
e WorIdMap lat_min | 33 v lat_max 79
_ 3 v = *
S 0:175 for log(n+1) < |08 * MaXiog(n1)
Use Weighing Function ? ‘
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TRAJECTORY ANALYSIS

example SO; in Dundee (Scotland) during 09/2014 with hourly traj. CF method

ESTIMATED CONCENTRATION

TRAJECTORY DENSITY

s

I
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TRAJECTORY ANALYSIS

example Na*in Metz (East of France) between 04/2015 and 03/2016
daily filter sampling 1day/3

CWT method
WITHOUT data enlargement WITH data enlargement
.%_%\, "

03

- [);)

added traj at +3h, +6h, +%h, +12h, +15h, +18h & +21h
multiplied size of dataset by 8 !
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SPECIAL RUNS

Multisite Merging

Wind | Trajectory | Specials | LogBook | Credits

Wmm Folder select;select;select
Normalize ?
N
2 m;;
)
| | k=1
Combines N trajectory analyses : o —
lj N
Y pnee
3
=1

Geographical origin phenomenology from Michael's ACSM dataset?
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O RW_W
SPECIAL RUNS 1 for log(n+1) >=10.85  * maxjsg(ns1)

Weighing Function 01725 forl0:60* maxig(n.1) > log(n+1) >= OB * maxiog(na1)

0:475 for0.35 * maXyg(ns1) > log(n+1) >= 0.6 * MaXjog(n+1)

W=
As for now, its empirical determination was .
: 0.175 for log(n+1) < 088N * Maxiog(n1)

performed by running as analyses as necessary.

Apply
Weighing Function

With ZeFir, you only need one single
run, and interactively adjust the
weighing function
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GRAPH CONTROL

@) O TrajA_r_conc_Run3 O
O ZF GraphPanel
control graph TrajA_r_conc_Run3 [
Max. CS Val 6.098 °
) = Reset
Min. CS Val 0 v
ColorScale Spectral (default) |5 Reverse
Apply
O O NWR_p_conc_Runé:polarYO vs polarX0;...
N ESTIMATED CONCENTRATION N ESTIMATED CONCENTRATION
12
. O ZF GraphPanel - o
control graph NWR_p_conc_Run4 [
= z
L & -8 5
3 Max. CS Val 12 » a
2 ) = Reset L6 3
4 3 Min. CS Val 0 v -
E g B E L %
ColorScale Rainbow [T Reverse

)
0 Apply

SoFi workshop - 04/2016 - Bad Zurzach - je.petit@air-lorraine.org



mailto:je.petit@air-lorraine.org

ZEFIR: AN IGOR TOOL FOR GEOGRAPHICAL ORIGINS

RE-PLOT

Make the red arrow points towards the result folder of interest, and press re-plot results will be
automatically re-displayed

Data Browser

» I root:ZeFir results :Rund :

— Display [ root -
K] Waves
7 ~[Qroot
Yariables we
Strings wd
Info NO3
[JPiet i
@ utctime
New Folder... fd s02_avq
I ; timeline

{"Save Copy... &
Lanave Lopy... i FakeDate

FakeCone

s (B Packages
............ m test

{...Delete.. ¢
Preferences...

Execute Cmd

...........................................
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ZEFIR: AN IGOR TOOL FOR GEOGRAPHICAL ORIGINS

Paper submitted on Environmental Modeling and Software (under review).

Petit, J.-E., Favez, O., Albinet, A., Canonaco, F.: An Igor-based tool for comprehensive evaluation of
the geographical origins of atmospheric pollution: wind and trajectory analyses. Environmental
Modelling and Software, submitted.

Procedure available on : http:/www.air-lorraine.org/zefir

zefir.contact@gmail.com

je.petit@air-lorraine.org

Package (~5 Mb) contains: .ipf procedure, manual, worldmap, example data for wind analysis and trajectory analysis
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