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Preface

Scatter Plot is a handy tool to maximize the efficiency of data visualization in
atmospheric science. Many existing generalized data visualization software
had been extensively used, but they remain unable to fulfill a number of specify
research purposes in atmospheric science. That becomes the motivation of
Scatter Plot development. The program includes Deming and York algorithm
for linear regression, which considers uncertainties in both X and Y, and is
more realistic for atmospheric applications. Scatter Plot is Igor based, and
packed with a variety of useful features for data analysis and graph plotting,
including batch plotting, data masking via GUI, color coding in Z-axis, data
filtering and grouping on different time scales (year, season, month, hour, day
of week, etc).

For more details regarding the evaluation and application of Scatter Plot,
please refer to

Wu, C. and Yu, J. Z.: Evaluation of linear regression techniques for atmospheric applications:
the importance of appropriate weighting, Atmos. Meas. Tech., 11, 1233-
1250, doi:10.5194/amt-11-1233-2018, 2018.

Please cite this paper if Scatter Plot is used in your publication.

The latest version of the program can be found on my website:

https://wucheng.weebly.com/

https://sites.google.com/site/wuchenqust/

https://doi.org/10.5281/zenodo.832416

WU, Cheng
2019-05-01
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O Installation of Igor Pro

The user need Igor Pro platform to run the Scatter Plot program (pxp file). It is
similar to the scenario that you need to install MS word to open the docx file.
As a result, you need to install Igor Pro on your computer. Igor Pro has both
windows PC and Mac version.

Igor Pro version 6.x is recommended. The Scatter Plot can also runs on Igor
Pro 7.x or 8.x, but there are some issue in the user interface, the scale of
certain elements (buttons, drop down menu) is oversized, especially if the
computer use high DPI settings for the screen.

1) Download Igor Pro from https://www.wavemetrics.com/support/versions.htm

2) Double click the Igor Pro installation file

setuplgor6.3/.exe

3) Follow the instructions to install Igor Pro.

,E Welcome to the Igor 6.37 (6.3.7.2) Setup Program - June 15, 2015

Welcome to the |gor Pro Setup program. This program will install Igor Pro on
your computer.

It is stronaly recommended that pou exit all \Windows programs before
running this Setup program.

Click Cancel to quit Setup and then close any programs you have running.
Click Next to continue with the Setup program.

WARNING: This program is protected by copyright law and international
treaties.

Unauthorized reproduction or distribution of this program, or any portion of it,
may result in severe civil and criminal penalties, and will be prosecuted to
the maximum extent possible under law.

WaveMetrics, Inc.

< Back Cancel



https://www.wavemetrics.com/support/versions.htm

Scatter plot manual 2019-05-01

4) Once successfully installed, the system can recognize the pxp file (as the
icon shown below). If you do not have an activation key of Igor Pro, the demo
version Igor Pro would last for 30 days. After 30 days, the user will not be able

to: a) export figure and file; b) save file.

ScatterPlot20190501 Igor_6.pxp

5) To run Scatter Plot, just simply double click the pxp file. If you want to open
multiple pxp files at the same time, use the cursor to select the pxp file, then

press “Ctrl+Enter”.

[ ScatterPlot20190501 Igor_6 - Igor Pro 6.37 - O X
File Edit Data Analysis Macros Windows Panel Misc Help Scatter Plot

[N =mn=n
Last Update:2019-05-01 Plot Email: wucheng.vip@foxmail.com
Programed by Wu Chong 'Re-plot batch https:iisites.google. i
Input  Linearregression  Multiple Y time series  Percentile ~ Readme Datapoints[0 | Numcolumnsloaded[0 | Textcolumns loaded [0 |
~
Please cite this paper if Scatter Plot is used in your publication.
Wu, C. and Yu, J. Z.: Evaluation of linear regression techniques for atmospheric applications:
the importance of appropriate weighting, Atmos. Meas. Tech., 11, 1233-1250,
https://doi.org/10.5194/amt-11-1233-2018, 2018.
Please visit
https://wucheng.weebly.com/
https://sites.google.com/site/wuchengust
https://doi.org/10.5281/zenodo.832416
for manual and updates
WU Cheng  2019-05-01
W
< > ™

General settings  Trace appearance settings  Axes settings = Season settings  Data masking

Title = site I:l + Year/Month I:l & Hourl:| Fitting Unc [ Error Bar Refline Y axis title unit| ugC m-3
Regression Method Weighted ODR . Intercept With intercept . [lExporttxtforbatchplot  xaxistite. ~ |unit|ugCm-3
Axis range EEN- - EEEN oo DN - - BN s EEEN s zawswel  Jumtppd v

<

<

o | B B | R |Bro| @] 8] % |Bro | @) 8| €

Ready
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1 Recommendation on data structure

Excel is recommended for storing data if the size of the data is less than 1
million rows. Otherwise, .csv file is recommended. If possible, put all data with
the same timeline in a single sheet to maximize the efficiency, subset can be
extracted by filtering rather than manually put them in separated sheets. The
structure of the data is shown below in Figure 1.1. The first row is header (text).
After import in Igor, header will become the name of waves (columns in Excel).
Space and other illegal characters are not allowed in Igor as wave name and

will be replaced by “ ”. It should be noted that the wave name must start
with an alphabetic character (A - Z or a-z) rather than numbers. Data falls
into three categories:

1) Timestamp (timeline)

2) Numerical data (e.g. concentrations of air pollutants)

3) Text data (Makers, e.g. site name, back trajectories clusters)

Recommended data structure in a sheet

—————————————————————

Timestamp

Species

Species

timeline

o S

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
\

N e
N i

,f

_________________________

Maker & label (numerical or text)

Data (numerical)
e.g. Site name, back trajectory cluster...

Figure 1.1 Recommended data structure in a sheet
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An actual example of excel data (or .csv file) is shown in Figure 1.2. It should
be noted that the order of different data columns (waves) is not necessarily the
same as figure 1.1, the three categories can be mixed, there is no restrictions
on data column order. As shown below, “Datelndex” is timeline, “Sample ID”

and “Site” is text data (marker), rest columns are numerical data.

A | B Il B [F G | H | | | ] | K | L I CL |
1 | Datelndex SamplelD TGC QGC NalC_C NH4_C KIC_C CLIC_.C NO3_C SO4 C Site
2 | 1/13/11 MK110113 61.9167 69.2917 1.9802 6.4493 0.5765 0.8873 11.6865 10.2778 MK
3 | 1/25/11 MK110125 89.8333 101.3750 2.3110 10.9636 0.9455 0.9994  12.1388 22.2418 MK
4 1/27/11 MK110127 59.0417 66.6250 2.5072 5.8765 0.4537 0.8605 9.2997 10.7022 MK
5 1/31/11 MK110131 66.6667 | 73.9167 .l 0.2254 7.7103 0.8675 0.4770 5.0206 16.8996 MK
6 | 2/5/11 MK110205 64.7500 73.0000 0.2102 8.3566 1.4050 0.1443 7.8915 17.7907 MK
7 | 2/9/11 MK110209 65.3333  72.7500 0.4780 59.0343 1.1588 0.4825 7.6093 19.9455 MK
8 | 2/11/11 MK110211 59.3750 65.8750 0.4283 6.6911 1.1546 0.1361 7.0313 13.4828 MK
9 | 2/15/11 MK110215 49,9583 52.3750 0.1801 6.4300 0.6436 0.6742 5.4804 13.6615 MK
10_ 2/23/11 MK110223 45.7083 48.7083 0.4691 4.6793 0.3861 0.2296 3.7037 10.7737 MK
'I'I_ 2/25/11 MK110225 53.6667 63.6667 0.4837 6.7622 0.3832 0.3557 5.1990 15.1039 MK
12_ 3/1/11 MK110301 45,9167 53.5417 0.3452 5.0612 0.1890 0.2956 4.2997 10.6106 MK
13_ 3/10/11 MK110310 48.1667 53.3750 0.1575 3.2226 0.2605 0.2542 4.2285 11.9927 MK
14_ 3/13/11 MK110313 76.2500 79.7917 0.2476 10.6859 0.40806 0.1520 11.0401 20.7000 MK
15_ 3/25/11 MK110325 63.8750 70.8750 0.3131 7.1179 0.6857 0.2667 3.8859 17.7513 MK
16_ 3/29/11 MK110329 66.7500 74.0417 0.4628 6.7928 0.8272 0.2829 4.7515 15.8878 MK
'I?_ 3/31/11 MK110331 44,7917 50.7083 0.4477 4.2772 0.3880 0.2136 2.7727 10.1044 MK
187 4/9/11 MK110409 49,8750 56.9583 0.5887 6.7063 0.3916 0.3034 3.89006 14.8415 MK
19_ 4/12/11 MK110412 64.3333  74.2500 1.3417 7.3976 0.6255 0.1737 1.8103 21.5748 MK
207 4/18/11 MK110418 33.5417 44.2500 0.1214 3.0270 0.2772 0.0202 0.7076 8.1754 MK
21_ 4/24/11 MK110424 43.0417  54.2500 0.2250 4.8682 0.3361 0.0564 1.7277 13.0045 MK
227 4/30/11 MK110430 54,5833 61.6667 0.7725 6.1938 0.4845 0.0502 1.1593 20.6579 MK
23_ 5/6/11 MK110506 31.2917 41.9167 0.4799 3.4637 0.1624 0.0148 0.2584  10.8408 MK
247 5/18/11 MK110518 31.5000 38.9583 0.2331 3.0178 0.1924 0.0224 0.4353 8.6534 MK
25_ 5/20/11 MK110520 28.7083 34.8333 0.2930 2.7701 0.1236 0.0201 0.3417 8.0928 MK

Figure 1.2 An actual example of excel data (or .csv file).
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2 Overall comparison with other programs

The following table compares scatter plot with other programs

Software Advantage Disadvantage

OLS only, no Deming
regression
row size limited to 1

Excel Powerful data filter .
million
Can’'t mask data
No color coding
OLS only, no Deming
i regression
SPSS data filter ]
Data masking can’t by
done by GUI
. . : No data filter, can’t
Sigma Plot Deming regression
mask data
York regression
Origin Data masking via GUI No data filter

color coding

OLS, Deming, Weighted
orthogonal distance and York

Scatter Plot Igor ~ Regression Require Igor to run the
Data filter roaram

program Data masking via GUI Fi
color coding

Batch plotting
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3 Import Data

3.1 Timeline example in MS Excel

Before import, data could be kept in Excel, restrictions on timeline format are
described as follows. The timeline in data column must follow this format
"MM/DD/YY hh:mm"(In Igor 7 or above, use "MM/DD/YYYY hh:mm"), Location

must be set to “English (United States)’as shown in Figure 3.1.

Mumber Alignmentl Font IBorderI Fill |Protection

Category:
General Sample

Mumber 1/1/39 0:30
Currency '

[ March 14, 2012

Percentage
Fraction
Scientific
Text
Special
Custom

342012
14-Mar-2012
S——

Locale (location):
English (United States)

Date formats display date and time serial numbers as date values, Date formats that begin with
an asterisk (¥} respond to changes in regional date and time settings that are specified for the
operating system. Formats without an asterisk are not affected by operating system settings.

Figure 3.1 Cell format configuration in MS Excel for the timeline column

Make sure the cell format of the timeline column is exactly the same as shown
in Figure 3.1, otherwise logr cannot recognize it.
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To ensure the compatibility, the date time format of the operating system
should be checked. The US format is recommended (In window 10 system, go
to Control Panel to set the date time format).

R

EB All Control Panel ltems

A [EH » Control Panel * All Control Panel Items

Encryption

Adjust your computer's settings

l-'gl U ivianiayenieni EFJ

— [} X

v U  SearchCo.. 0

View by: Large icons ~

leuciiuan ivianayesn

Date and Time

Devices and Prir|

File Explorer Opf

Fonts

Intel® Graphics

Keyboard

Lenovo - Microp
Mute

Mouse

Power Options

Region ]

Figure 3.1.2 Date time format settings in v\)iﬁdow 10.

SmartAudio

¥ Region

Formats Location Administrative

Format:

English (United States) ]

Storage Spaces

X
nager

cess Center

ar (32-bit)
Language preferences
Date and time furmﬁ
Short date: MM/dd/yyyy -
Long date: dddd, MMMM d, yyyy v ptions
Short time: hemm tt ~ {eyboard
Long time: h:mmess tt ~
psoft Outlook
First day of week:{§ Sunday b ]
bit)
| Modem
Examples
Short date: 06/20/2018
Long date: Wednesday, June 20, 2018
Short time: 5:21 PM
Long time: 5:21:52 PM 1d Maintenance
|
Additional settings... cognition 1
ot [
h—d e
‘_ﬂ Troubleshooting % User Accounts "

Taskbar and Navigation
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3.2 Copy from Excel

Data can be imported via copy & paste from MS Excel, as shown in Figure
3.2. It is recommended to put timeline in the first column.

E")"’ C"%':

HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Load Test T

ﬁ g{’C“t Arial Unicode M5 n CRx ==E ®- SwepTen
2 Copy -
Paste - s AL B === &=s= .
- ¥ Farmat Painter B I U = - A y === & 3= = Merge& Center
Clipboard Pl Font Pl Alignment Pl
|¢:1 v‘5|>< v ﬁ” Time

Figure 3.2 Example of data selection and copy (Ctrl + C) in MS Excel. The
header of each column will be used as wave name in Igor.
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3.3 Paste data into Igor

Put the cursor on up left corner and paste the data into the table in the Igor
program interface (the highlighted area in orange) as shown in Figure 3.3.1

W ScatterPlot ‘ = " =l H X ‘

Last Update:2018-06-20 Clear Buffer Re-plot | Plot Normal v Email: wucheng.vip@foxmail.com

Programed by Wi G'uvn?, Close all Graphs|  Re-plot batch https:/isites.google i gust
Data points 0 Num columns loaded |0 Text columns lcaded |0

Input Linearregression Multigletimeseries Percentile &eadme

( sl — UncinX&Y
= - :1lipe
Foint ylz‘ﬁlx 0.02 P » Type single %|v
a . R'=0.82 =
All'E N=5982 1 [ vunc ) FORE
%40 WoDR> w0 0 [ xunc () BUE
£ 0 o
8 Zg B Y Unc (%) |sigma¥
30 X Unc (%) |sigmaX
v
\ « v 0 5 10 15 20 25
3
ClearInput|  Update List Time Date_time_PRD |~ EC pgCm
I i 3
Y axis X axis en_ablez suj ) oC pgCm
Z axis DMAFJ—A b i o it b M e i
t T T T f T
03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
3
25 . EC pgCm . ,
Dj‘,wkl-& sl e+ b sy o s N, L ikl

i .
03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013

General settings Trace apperance settings Axes settings Season settings Data masking

Title = site + Year/Season + Hour Fitting Unc |Off |~ | [J Error Bar Refline Y axis title Unit ugC m—3 v~
Regression Method Weighted ODR|v | Intercept with intercept|v [JExport txt for batch plot  x axis titie unit ugC o3|~
Axis range |Auto [V EENN: ‘EEEN-oo:-EET: - BB oo BBl sc.  zaxistte unit ppb |~

Figure 3.3.1 Example of user interface in scatter plot Igor Pro program before
pasting data.

After applying paste (ctrl + V), the data will show up in the table area, make
sure the timeline is recognized properly by Igor Pro. It should be noted that the
index of data points starts from O in Igor.

|5 | ScatterPlot EI@

Clear Buffer Re-plot  Plot Normal Email: wucheng.vip@foxmail.com

google i g

Last Update:2018-06-20
Programed by We Chong

Input Linear regression Multiply Y time series Percentile Readme

Close all Graphs  Re-plot batch ps:/si

Data points 0 Num columns loaded |0 Text columns loaded |0

sfiar x g | [02/01/2012 00:00:00 | = Y :
- - y=2.81x-0.02 3:1lipe
Point ‘ Date_time_PRD 3 P
02/01/2012 - R =0.82 -
: all 76 Nesoes w | NNt
%40 WODR 0 O [ % Unc (%) g
Es 0 5 ‘ :
g :: z Y Unc (%) |sigma¥
:“ X Unc (%) |sigmaX
W
é\ 2/ 0 5 10 15 20 25
Clear Input  Update List Time Date_time_PRD | EC pgCm
Y axis X axis enable Z suj ) OC pgCm
Z axis 0 bt A Y . it o b AL o hmil¥ps:
f T

T : : :
03/01/2012 05/01/2012 07/01/2012 08/01/2012 11/01/2012 01/01/2013

25 ‘ EC pgCm’ ‘ ,
nj\w"‘,"* b s s i il N camip ) i L it

i .
03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013

General settings Trace apperance settings Axes settings Season settings Data masking

Title = site + Year/Season + Hour Fitting Unc | Off |~ | [] Error Bar Refline Y axis title Unit ugC m-3 ~
Regression Method | Weighted ODR|v | Intercept with intercept v [JExport txt for batch plot  x axis titie unit ugC m3 v
Axis range |Auto [V EENN: ‘EEEN-oo: - B oo B e zaxistite unit pph | v

Figure 3.3.2 Example of user interface in scatter plot Igor Pro program after
pasting data
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3.4 Update list

Click “Update List” button (Figure 3.4, highlighted area a), then the list
numerical data series (known as column in Excel and wave in Igor Pro) will be
updated (Figure 3.4, highlighted area b). The statistics of loaded data are
shown in Figure 3.4 highlighted area c, including number of numerical columns,
text columns and data points (rows).

[ 7 ScatterPlot

= vie) )

Last Update:2018-06-20 Clear Buffer Re-plot | Plot Normal v Email: wucheng.vip@foxmail.com
Programed by We. Cheng Close all Graphs  Re-plot batch C ps: google g
Input  Linear regression  Multiply Y time series  Percentile = Readme ' Data points 5993 Num columns loaded |48 Text columns loaded |1 ]
seaak x § | 02/01/2012 00:00:00 = — Uncin X &Y
=2. -0. 1 lipe .
Foint vlz 81x-0.02 ’ p TVFE Slﬂgle % |~
R =0.82 -
-
' w0 I - ¢
‘%40 WODRe 100 O TN 0 =
s X & 80
8 :g A Y Unc (%) [sigmaY
g“ X Unc (%) |sigmaX
& 0 5 10 15 20 25
-3
Clear Input EC pgCm
-3
AXIS ‘ : 59} . OC pgCm
Date_time_PRD Date_time PRD Z axis 0 i If N s oL b M i M»

- .
e A 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013

0C_ugtM3
EC_ugtM3

Hal 25 EC neC -3
. pglm . .
o2 Djw‘)kg’* i i s g ol oy b i
i z
. :'e - 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
= Month
General settings ~ Trace apperance seftings  Axes settings  Season seftings  Data masking

Title = site + Year/Season +Hour Fitting Une | Off |~ | [] Error Bar Refline Y axis title Unit ugC m—3 v
Regression Method Weighted ODR|v | Intercept with intercept|™ [JExport txt for batch plot X axis title Unit| ugC m-3 v
Axis range |Auto| [ X min [N x mox [EENGES Roflin: [ERENSN - o FIGEENSN - o PEEKES Z axis title Unit| ppb

Figure 3.4 Example of Update list in Igor.

10
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3.5 Specify timeline

The next step is to tell the program which column is the timestamp. It can be
done by using the pop-up menu as shown in Figure 3.5.

Fm— oo
Last Update:2018-06-20 Clear Buffer Re-plot | Plot Normal v~ Email: wucheng.vip@foxmail.com
Programed by W C’ﬁmu? Close all Graphs  Re-plot batch : google. n
Input Linear regression Multiply Y time series Percentile Readme Data points 5993 Num columns loaded 49 Text columns loaded |1
svosk x § | [02/01/2012 00:00:00 [[= — Uncinxay
=2.81x-0. 1 lige .
Date_time_PRD v=2.81x:0.02 P p Type|single %|v
g 1 [ v unc (o) BOR
120
% w 9 TR 0
ES 0
8 :g 2 Y Une (%) |sigma¥
g“ XUnc (%) |sigmaX
& 0 5 10 15 20 25
3
ClearInput  Update List e Date time PRD v \ EC pgCm
Y axis X 2x Date_time_PRD 0 ) oc pgcm”
Date_time PRD_ | [Date_timefPRD. 0OC_ugCM3 o Quin ‘f i it it . A-’wm; N M»
EC_ugCM3 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
HCl 5
HNO2 57 ‘ EC pgCm : .
so2 ")k‘; Yooty s, S ST Lan‘x‘ by 2 '7“‘”‘%"‘
a v HNO3 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
= NH3 . :
General settings  Trac} app a ngh Season settings  Data masking
Title = site +Y NO3 FReting Unc |Off |~ | [ Errer Bar Refline Y axis fitle unit| ugC m-3 v
Regression Method | Weightdd 0D SO4 ptf v [JExport txt for batch plot X axis title Unit| ugC m3| v
Axis range |Auto | v Na 3 - o N s Z axis title Unit| pph [~
NH4
s

Figure 3.5 Example of specifying timeline in Scatter plot Igor program.
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4 Introduction to the setting tabs

4.1 General settings

I ScatterPlot BN Bl =<
Last Update:2018-06-20 Clear Buffer Re-plot  Plot |Normal Email: wucheng.vip@foxmail.com
Programed by We. ﬂw/n? GClose all Graphs  Re-plot batch -i/sites.google
Input  Linear regression Multiply Y time series Percentile  Readme Data points | 5993 Num columns loaded |49 Text columns loaded |1
soezr X § | [02/01/2012 00:00:00 [ = UncinXxaY
Foint Date_time_FRD | 00 _nzfM3 | EC_ngM3 ‘ H1 ‘ HHOZ | 30z | Type single % |~
a 02/01/2012 00:00:00 13,9388 5. 70098 4106 | 8262 -
1 02/01/2012 01:00:00 164866 7. 05645 4785 8313 M i;g _ ELLL
2 02/01/2012 02:00:00 16794 T.9736 E.863| 8616 100 :-:o _ 10 :
3 02/01/2012 03:00:00 17,2987 6. 34136 6.03T| 9873 8 o . N .
4| 02/01/2012 04:00:00 15,9832 540793 0.10L 5933 995 g F YUne (%) [Sigmal
5 02/01/2012 05:00:00 14,4007 4. 63765 5.643| 9607 20 X Unc (%] SingLS;
6| 02/01/2012 06:00:00 17.3181 6.8203 6.715| 9.521| o o
< B 0 5 10 15 20 25
-3
Clear Input  Update List Time Date_time_PRD |~ EC pgCm
Y axis X axis enable Z 50 oC pgtm”
Date_time PRD Z axis Djmrk L i, it i M, Sinhogibipss
f T f T f T
Da i PRD
£C gV oc‘_“u—;c‘:;— ~ 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
HO EC_ugCM3
HNO2 HCl -
25
o2 v Lo b ECpgem” T
HNO3 PETEIESA P sniith, o ot kb N i o, ) r‘.\,.ﬁwm.
Ti r4
'c“l“S " ZD “'""E 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
= Mont!
General settings Trace appearance seftings  Axes settings Season settings Data masking
Title = site + Year/Season + Hour Fitting Unc | Off |~ | [] Error Bar Ref line Y axis title |OC Unit ugC m—3 v
Regression Method | Weighted ODR|v | Intercept|with intercept v [Export txt for batch plot  x axis title |[EC Unit ugC m-3 v
axsrange Auto|v | [[EENe - [EEEEEN2so0:: NIRRT : - EENEN o EEENscC  zaxstite[ol3 unit ppb |+

Close all Graphs: Close all Graphs in the new windows.

Clear Buffer: erase data for batch plots and keep file size of the program.
Replot: replot the figure in the current tab. Notes: for non-batch-Replot
mode, the data will be overwritten once a new graph is generated. For
example, Graphl is generated in a new window, then parameters are
changed (e.g. subset of data) and Graph?2 is generated in another window.
In this case the data of Graphl has been overwritten and replaced by
Graph2. If the user would like to create multiple plots, the plot must be
saved (e.g. copy&paste to ppt or save to a file) before the generation of
the next plot.

Plot option: Normal, only replot the current tab; New window, also generate
the plot in a new window that can be copy&paste to MS office; Export PNG,
not only generate plots in new windows, but also a PNG file; Export EMF,
instead of PNG file, EMF is a vector file that can zoom in infinitely. The
exported PNG and EMF files are placed in the same folder that igor .exp file
(this Scatter plot program) is placed.

Title: Title of plot, contain three fields (Site, Year/Month, Hour and species),
these fields will use auto naming when doing a scan if they left as blanks.
XIYIZ title: If left as blank, wave name will be adopted as titles, otherwise will
be overridden by user input.

Fitting Unc: report the uncertainties of the regressed slope and intercept
(WODR only).

Error Bar: show error bar on data points.

Ref line: show or hide the reference line.
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Regression method: Ordinary Least Squared (OLS), Weighted orthogonal
distance regression (WODR), Deming regression, York regression. The OLS
only consider errors in Y, while the later three consider uncertainties in both Y
and X.

General settings Trace apperance settings Axes settings

Title=site| | +Year/Season| |+ Hour | | Fitting
Regression Method | Weighted ODR Intercept with intercept

A0S ]

Weighted ODR
Deming
York
ODR
Intercept: If "No intercept” is selected, regression will be performed through
origin (Not available for Deming and York Regression). If "with intercept"” is
selected, all regression methods are available. If "keep both" is selected, both
with and without intercept regression will be performed (Not available for
Deming and York Regression).

ce settings  Axes settings Season settings

| + Hour | | Fitting Unc O
| Intemepl|with intercept O
No intercept 3

with intercept

|25.00: - AN <

Axis range

Axis range: turn on or off auto scale. In manual mode, the range of x and z,
the ref line ratio can be set manually.

Ref Line ratio: set the ratio of Y:X for the reference dash line (Axis range
manual mode).

Unit: use pre-set unit on conc. axes.

| Clescmutter | Replot | Plot Nommal ©
Close all Graghs R plot bateh
Wultpy Y tme series _ Percantle  Readme st pons 5550
2012 00:00:00 =

[ ceem n:,‘mlmllmlm”

Y L
CHOMAOL OS/I/I0NT OTOMINT OHONIOT ALO/0NT ONON/I013

B ad €c pgem’ .
o togbdin
03012012 OS/0L/2012 OT/OLZ012 09/01/2012 14012012 01012013

Tite = site. +Yeariseason +Howr Fitting Une |0Ff [~ | C]EmorBar [ Relline Y axis otie
Ragressian Mathod  Neiahted QDR ] nvarcapt with intercent | Clfxport et for satch 3iot X axs tte

wecenge st | [ oo I RN o - cansone

Export txt for batch plot: Export a txt file (placed in the same folder of this .pxp
file) the includes the slopes, intercepts and R? etc. info for the batch plot.
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4.2 Trace appearance settings

[# | ScatterPlot EI@

Last Update:2018-06-20 Clear Buffer Re-plot | Plot Normal v Email: wucheng.vip@foxmail.com
Programed by We. %}9 Close all Graphs  Re-plot batch https:i/sites.google g
Input Linear regression Multiply Y time series Percentile Readme Data points | 5833 Num columns loaded |49 Text columns loaded |1

sevar x § | [02/01/2012 00:00:00 = , UncinX 8y
; ; y=2.81x-0.02 3:1lipe : i
Point Date_time_FRD ‘ 0C_ngM3 ‘ EC_ugths | HCL | 1oz ‘ 02 ‘ ) . Type single %|v
0| oz/oi/2012 00:00:00 13,9398 570096 4106 | 8252 - 60 R =0.82 -
1| 02/01/2012 01:00:00 16. 4866 7.05545 4.785] 8.313] A 'E N=5982 1’;‘; _ID i
2| 02/0L/2012 02:00:00 15.794 7.9785 5.859  6.515 %:.40 WO% 100 © _ 1035
3 02/01/2012 03:00:00 17. 2967 6.34135 6.037  9.873 = 80 o : "
4| o2/nL/2012 04:00:00 15. 9532 540798 0.101) 5933 9.98 8 2 Z: = YUne (%] sigmal
5| o0e/0L 2012 05:00:00 14. 4007 4.63765 5.643 | 9.607 20 X Unc (%) [Sigmak
6| 02/0L/2012 06:00:00 17. 3161 5.8203 6.715 9.621] N 0
: T T T T T
< 2 0 5 10 15 20 25
3
Clear Input  Update List Time|Date_time_PRD v EC pgCm
. : 3
Y axis X axis O en_ablez 60 0OC pgCm
Date_time PRD 2 axis Dj""‘“ A I‘f iz . . it . s b ey bR Aoglbinss
0C_ugCM3 -
g;‘zm;—"“” 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
EC_ugtM3
Hal 3
25 EC pgCm )
Hno2 Djw)n"& b s il ey ol L il
Ti z
y vl iz VI'"E a; 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
= |Mont
General settings Trace appearance settings Axes settings Season settings Data masking
Trace Mode |Marker | v Marker | & | v Pl _1 % Marker Color [[] v Scatter Matrix Scan X Scan Y
- 175 - 2|8 RefLine color| [l v Regression Line (with intercept) Color |l v
- 2 = Regression Line (without intercept) Color . e

Trace Mode: Choose between dot and Marker for display the data points on
scatter plot.
Maker: Choose the symbol for the marker

+ Year/Season ® E %

1 ¥eizghted QDR |~ oy Xo,
w 0

X O

r|v |Marker | & v

Marker Size: Control the size of the marker.

Marker thick: Control the thickness of the marker outline.

Decimal: set how many decimal points to show in the annotations (slope,
intercept R?).

Font Size: control font size in figure.

Line size: control the thickness of lines in the plot.

Maker Color: Set marker color (only works when Z axis if off)

10 15 20 25 |
EC_ugCM3 pg

- O occir)

uUn

Une |05t |v] 7| _ Other-.. | im
-0.749.: . Recent Colors: Un
= Color [] | orient

Regression line Color: Set the color of the regression line.
Ref Line color: Set the color of the reference line.
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4.3 Axes settings

Scatter plot manual 2

[ ScatterPlot

Last Update:2018-06-20
Programed by Wu Chong

Close all Graphs.

Clear Buffer Re-plot  Plot Normal

Re-plot batch

Email: wuc

peoiE [

heng.vip@foxmail.com

google

Text columns loaded |1

Season settings

General settings Trace appearance settings

xaxis Golor|[ll v | Xtick Qutside v | XLabel On v

¥ axis color [l v | Ytick Outside v | YLabel On v

Axes thick 1.5 %

Mirrer Axis|No ticks v [] Log scale axes

Input  Linear regression Multiply Y time series Percentile Readme Data peints 5993 Num columns loaded |49
seesr X § | [02/01/2012 00:00:00 = UncinX&Y__
Point Date_time_PRD ‘ O_ngM3 ‘ EC_nzlM3 ‘ Hl ‘ HH2 ‘ sn2 ‘ Type|single %|v
0 02/01/2012 00:00:00 13,9338 B. 70053 4106 8 252 - 60 -
1 02/01/2012 01:00:00 16. 4366 7. 05545 4788 8313 A ' £ i;g _ ELLC)
2| 02/01/2012 02:00:00 15. 794 7.9785 5.853 8515 Bao 100 O _ 105
3| 02/01/2012 03:00:00 17.2967 6.34135 6.037 | 9.873 = 80 3 . . =
4| 0z/01/2012 04:00:00 15.9532 540798 0.101 5933 9.98 8 2 j’g 3 YUne (%) [sigma¥
13 02/01/2012 05:00:00 14.4007 4. 63788 B 643 98607 20 X Une (%] sigma.\
6 02/01/2012 06:00:00 17,3181 6. 6203 6.716 9.621 [V ° 0
< >
Clear Input  Update List Time|Date_time_PRD
Y axis X axis enable Z &0
Dote_time PRD . | [Date_time_PRD Z axis Dj‘M’: e i et ey g kb AL o e
1 T T 7 T
gz‘i;'é:‘ij“” ~ 03/01/2012 05/01/2012 07/01 09/01/2012 11/01/2012 01/01/2013
EC__ugCMS
HCI -3
25 EC pgCm
v ng . 5
Hio2 Dj\,‘u‘) J‘c\f il s s i st i Y 1 'r"""“‘j'"‘
Ti z
- ZD ‘;"“: 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
= Mont.

[Bs:cn piot v =iz2 KRS

batch X label orientation 90 | v

X/Y axis Color: Set axes color.
X/Y tick: Set the location of the axes ticks.
X/Y Label: Show or hide the axes labels.

Axes thick: Control the thickness of the axes.

Mirror Axis: hide or show mirror axis.

4.4 Season settings

Define the four seasons by inputting the 15t day of each season.

] e

5 | ScatterPlot
} Last Update:2018-06-20 Clear Buffer Re-plot | Plot Normal Email: wucheng.vip@foxmail.com
Programed by W M Close all Graphs  Re-plot batch : google ite/w
Input  Linearregression Multiply Y time series Percentile Readme Data points 5893 Num columns loaded |49 Text columns loaded |1
/, / i
se9R x § | [02/01/2012 00:00:00 = — UncinX&Y
ipe . "
Fuint Date_time _PRD 0C_nzM3 ‘ EC_nzlME | HEL | HAZ ‘ 02 ‘ » Type single % v
0| 0z/01/2012 00:00:00 13,9395 5. 70098 4.106 8,262 - 60 -
1 02/01/2012 01:00:00 16, 4566 708845 4.7 8313 A ' £ 123 _ o
2| 0z/01/2012 02:00:00 16,794 797688 6.68% §.515 L.:nw 100 uo _ 10 :
3| 02/01/2012 03:00:00 17 2967 B.34136 6037 8.673 = 80 g . -
4| 02/01/2012 04:00:00 15. 9832 540798 D101 5933 908 8 2 Zg o ¥ Une (%) [s1gma¥
8| 02/01/2012 0F:00:00 14 4007 4. 83765 5643 9 607 20 X Une (%) sigmaX
& 02/01/2012 06:00:00 17 3181 6.8203 6.TIE 9.821 v} o 0
< 2 0 5 10 15 20 25
ClearInput|  Update List Time Date_time_PRD v EC pgCm
Y axis X axis en_ahlez 50 ) oC pgtm
Date_time PRD | |Date_time PRD Z axis DjM i T K et e . i g s W J ey
0C_ugCM3 0 T T T T T T
';Z‘Z‘é’;:f"“ ~ 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
EC:UECMS
Ha
25 EC pgCm
v , . He' . . B
Ho2 D}w}n‘f ot s o s e il L ipintling
i z
" v :I'” o zD “"'"; 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
= |Mont
General settings Trace appearance settings Axes settings Data masking
Spring 1st day Summer 1st day Winter 1st day
Month |3 3 Day 16 % Month |5 FDay|15 * Month|s & Day |18 % Month 11 % Day 18 % season Same year | v
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5 Tab “Input” Introduction

(a) User can choose which species to be X, Y and Z (Z can be switch on or
off). By choosing different X Y Z combinations, the scatter plot and the two
time series plots will be updated instantly so user can take a quick look at the
dataset

(b) Unc in X&Y

Uncertainty settings for WODR, Deming and York regression. Two types of
input are available, "Single %" means user just need to provide a single
number to indicate the relative uncertainty in X and Y. "Input Data" means user
need to provide uncertainty for individual data points (a separate wave in the
form of standard deviation). User need to use the pop-up menu to indicate the
corresponding weighting wave for Y and X.

|m | ScatterPlot EI@

Last Update:2018-06-20 Clear Buffer Re-plot  Plot |Normal Email: wucheng.vip@foxmail.com
Programed by Wi 6’).&/!149 Close all Graphs|  Re-plot batch ps:isites.google g
Input  Linear regression Multiply Y time series Percentile = Readme Data points | 5993 Num columns loaded |43 Text columns loaded |1

se93R X 5 | [02/01/2012 00:00:00 [[=
Point Date_time FRD | 0C_uglM3 EC_uglM3 ‘ HC1 ‘ HHOZ | 502 |
0| 02/01/2012 00:00:00 13.9398 5. 70098 4.106 | 8 252
1 02/01/2012 01:00:00 16, 4666 7.05545 4785 8313 AN : 7.
2 02/01/2012 02:00:00 15, 794 T.9786 5,869 8.616 -‘ 10 :
3 02/01/2012 03:00:00 17 2967 6.34138 6.037| 8.873 a = . -
4| 02/01/2012 04:00:00 15, 9532 540798 0.101 5.933 9.98 Y Une (%) |sigmal
& 02/01/2012 05:00:00 14, 4007 4.63768 5,643 | 9.607 & X Unc (%) sigma&
] 02/01/2012 06:00:00 17 31681 &.8203 6.716| 96521 (V]
2 0 5 10 15 20 25
-3
EC pgCm ( b)
-3
en.able z 50 oC pgtm
Z axis oA L et i, o bt S Y o st

Date_time PRD
oc_ugams.
EC_ugCm3

: .
03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013

o 25 EC pgCm”

1w s D}mnj LS Uy T SN A  SED SEVON. Y 7%
Tl z

ZD\;"E‘S 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
= Month

General settings Trace appearance seftings  Axes settings Season settings Data masking

Title = site + Year/Season + Hour Fitting Une | Off |~ | [] Error Bar Refline Y axis title OC unit ugC m—3 v
Regression Method | Weighted ODR|v | Intercept/ with intercept v CJExport txt for batch plot X axis title [EC unit ugC m-3 | v
Axis range |Auto |V BN I EERmms- - oo Bl e zaxistite|oiBs Unit ppb v

Figure 5.1 Scatter plot settings.
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In Deming regression, the key parameter A is the ratio of the weights:
_ w(X;)
()

and the weights are:

1 1
w(Xl) = ? lw(le) = oy, 2

oy, and oy, are the standard deviations of the error in measurement of X and

Yi respectively. For example, say data point Xi has a +m% uncertainty, which
follow a uniform distribution (in the range of [a,b]). the variance of the uniform
distribution becomes

Uniform 1
Probability density function oy.2 = — (b —a)?
1 2
. =E(Xl+mXXl—(XXl—m><Xl))
b-a ‘ 32
: I ZL(ZXmXXi)2=m
| | 12 3
} As a result, the standard deviation of the
0 a b X error can be written as
Using maximum convention _ mXi

Oy, =

i \/§
In "Input Data" mode, oy, and oy, are required as measurement error input

for WODR and YR. gy, and oy, are also used to calculate 2 for Deming

regression.
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6 Tab “Linear regression” Introduction:

6.1 data filter by time

Three type of time scales are used for data filtering: YSM (year season month),

Dow (day of week) and Hour (0:00~23:00)

Year/Month i (8 YSM can be further divided into six scenarios:
wode| YYYYMM.. V| s Year; Year/Month; Month; Year/Season; Season;
et YYYY/MM/DD. Season is defined by the highlighted

121y il area (d) using the first day of each season as cut-off.

e i Two options are available, across year and same year.

Season For example, if select across year, 1999 Dec and 2000
MAMLLVEERS Jan are grouped together as 1999 winter. Multiple

2/03/ P i i i i '
i selection is possible using the shift key during selection.

Month

(b) Dow (day of week). Multiple selection is possible using the shift key during

selection.
(c) Hour (0:00~23:00). Multiple selection is possible using the shift key during

selection.

5 | ScatterPlot E@

Clear Buffer Re-plot | Plot Normal Email: wucheng.vip@foxmail.com

Close all Graphs Re-plot batch. Scan by |Year/Month | v https:/isites.google

Last Update:2018-06-20
Programed by Wi Chong

Input  Linear regression j j 1 Percentile  Readme Data points 5993 Num columns loaded |49 Text columns loaded |1
Year/Season = UncinX&Y
Mode | Year/Season Multi Select
i Select all - — -
[]Mutti select 2012/Summer 3:1line, Type|single %|v
select all ’ ]
‘ . , [ o) PO
7 ’ 140 -
, TR <02
4 120 A 5
) Y Unc (%) |sigma¥
)
" 30 100 X Unc (%) [Sigmak
2 w0 2 ) .
= = Filter option |off v
g 20 0 o
[ X&Y Multi-select £ o
- . o
Y axis X axis enable Z g@DQ o © y=2.70x-0.02
Date_time_PRD ~ Date_time_PRD A Z axis 10 iy 5 o = 3 20
R =0.68
Date_time PRD o
EC_ugaM3. 0C_ugCM3 N=1915
HCl EC_ugEtM3 WODR
HNO2 Ha 0
s02 HNOZ v T T T T T T T T
HNO3 0 2 4 6 8 10 12 14
NH3 [0 Time as Z 4
EC pgCm
a ~ 2= |Month v

General settings Trace appearance settings  Axes settings Season settings Data masking

Title = site + Year/Season + Hour Fitting Unc |Off |~ | [ Error Bar Refline Y axis title OC Unit ugC m-3 v
Regression Method | Weighted QDR | Intercept|with intercept v [JExpert txt for batch plot X axis title |[EC Unit ugC m-3 v
Axis range | Auto |~ [ min RN < o PERTEE R Line catio RN 7 min [IEECIE] 7 o FEERICEEFFVERTINETE unit ppb |~

Figure 6.1.1 List boxes for time filtering
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6.2 Data filter by data

Three types of data filtering are possible: Text data by list, Numerical data by
List and Numerical data by range.

[® | ScatterPlot E@

Last Update:2018-06-20 Clear Buffer Re-plot | Plot Normal v Email: wucheng.vip@foxmail.com
Programed by Wee C‘,m/nq, Close all Graphs Re-plot batch Scan by | Year/Month | https:i/sites.google.com/site/wuchengust
Input Linear regression Multiply Y time series Percentile Readme Data points | 5993 Num columns loaded |49 Text columns loaded |1
Year/Season Day of week Hour .
Mode| Year/Season v ';n;lélcf?lfm une ‘m xey
I Multi select 2012/Summer 3:1line, Type|single % v

Selectall
2012/Spring

7 IR o ¢
, W N2

’ YUnc (%) |sigmal

2012/Fall
2012/Winter

e 100 X Unc (%) |sigmaX
% w7 ‘
a4 o Filter option |off|v
8% ©® Lofft |
[] X&Y Multi-select »
40
Y axis X axis enable o s y=2.70x-0.02 Text by L'l
Date_time pRD | [Date time PRD | Z axis 10 -t 20 Num by List
0C_ugcm3 Date_tme PR, @ R =0.68 Num by range
0C_ugtM3 N=1915
EC_ugCM3. 'WODR J
HCI 0
HNO2 N T T T T T T T T
o 2 4 6 8 10 12 14
NH3 [] ime asz EC peC 3
a v la ¥ | [2=| Month v et m

General settings ~ Trace appearance settings  Axes settings  Season settings  Data masking
Title = site + Year/Season +Hour Fitting Unc |Off |~ | [ Error Bar Ref line Y axis title|OC Unit| ugC m-3 v
Regression Method | Weighted ODR|v | Intercept with intercept| v [JExport txt for batch plot  x axis titie |[EC unit| ugC m—3 v

Axis range | Auto| v [ min [  vx FERIEE refLine ratic EREN 7 min ERGEEES 7 o EEERISEP N ER Y] unit| ppb |~

Figure 6.2.1 Data filter by data
(a) Text by list: say a column provide the back trajectories grouping info
that includes C1~C4, using this function, a subset (e.g. as shown below,
only C2 in summer) is plotted. Multiple selection is possible.

[® 7 ScatterPlot EI@

Last Update:2018-06-20 Clear Buffer Re-plot | Plot |Normal v Email: wucheng.vip@foxmail.com
Programed by Wi cﬂz/n? Close all Graphs  Re-plot batch Scan by|Year/Month v https:lisites.google.com/site/wuchengust
Input  Linearregression  Multiply Y time series  Percentile = Readme Data points 5993 Num columns loaded (49 Text columns loaded |1
Year/Season Day of week Hour UncinX&Y
= ’ [F]Multi select  [] Multi select N
Mode | Year/Season | v elect all ) v Type single %|v
[ Muiti select C2 2012/Summer 3:1line, ype| single
Selectall _ 102
2012/Spring
cune o) BEIS
2012/Fall 100 ¥ Unc (%) |sizma¥
onywinter | [N | =&
80 X Unc (%) |[sigmaX
L
..... o 3 ter option |Text by List|v
=
[J X&Y Multi-select 20 Filter| BT_Cluster_Text v
Y axis X axis enable Z [IMulti select
Date_time PRD Z axis 0 []select all
Dote_time_PRD
0C_ugtM3.
EC_ugtM3
Hal
HNO2 hd T
8
[J Time as Z 3
a Y| [z=|Month |~ EC pgCm
General settings Trace appearance settings  Axes settings Season settings Data masking
Title = site + Year/Season +Hour Fitting Unc |Off | v | [J Error Bar Refline Y axis title OC unit ugC m-3 v~
Regression Method | Weighted ODR| v | Intercept with intercept|v CJExport txt for batch plot X axis title [EC unit ugC m-3 |~

Axis range [Auto|v (i [ 5 o ERUREIE rof Line rotic RSl 2 min ISR 7 o FECEISE ORIt Unit ppb | v

Figure 6.2.2 Data filter by data — Text by List
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(b) Num by List: a column with numerical values can be used a filter for
data grouping. It's useful when the number of unique values are much
smaller than the total counts. For example, data is grouped by RH as

shown below.

5 | ScatterPlot
Last Update:2018-06-20 &[ jt[ ‘l, i \HUI Clear Buffer Re-plot Plot Normal v
Programed by We. C'HM; =g 2 K I Close all Graphs  Re-plot batch Scan by | Year/Month v
Input Linear regression Multiply Y time series Percentile Readme Data points 5993 Num columns loaded |49
Year/Season Day of week Hour
. Multi select i
Mode Year,/Season|™ 5:|EI|.:2||EG fMutsel=cE - ”
[ MuiIti select 50— 3:1line,
Select all .
2012/Spring e
2012/Summer a0 ’ 100
4
2012/Winter 50
"E 30
(%]
60
2 y=3.03x+0.07
o 2
© 20 R'=0.80 20
[J X&Y Multi-select N=107
Y axis X axis <
‘ enable Z WODR 20
Date_time PRD | |Date_time_PRD Z axis 10
0C_ugCM3 Date_time PRD
0C_ugtM3
EC_ugCM3.
Hal 0
HNOZ LV} T T T T T T T T
0o 2 4 8 10 12 14 16
NH3 L] Time as z EC neC 3
a ¥ ] |2z= Month|v hetm
General settings Trace appearance settings = Axes settings Season settings Data masking
Title = site + Year/Season +Hour Fitting Unc | Off |~ | [ Error Bar Ref line Y axis title | OC
Regression Method Weighted ODR|v | Intercept with intercept|v [Export txt for batch plot X axis title |[EC
Axis range |Auto |V EE: -EENN - S c BN o Bl o7 zaxistite o83

SR =

Email: wucheng.vip@foxmail.com
https:/isites.google.com/site/wuchengust

Text columns loaded |1
UncinX &Y

Type single % v
[ v urc i) BRI
EXETN -0
Y Unc (%) |sigma¥

XUnc (%) |[sigmaX

Filter option [Num by List|v

Filter RH| v
[ Multi select

[Iselect an

Unit|ugl m-3 v
Unit ugC m—3 v
Unit| ppb

Figure 6.2.3 Data filter by data — Num by List

(c) Num by range: A range (defined by min and max) can be used for
individual columns to extract a subset. When multiple columns are used,
intersection of these conditions are applied. Following is an example of

using 30<RH<50.

] ScatterPlot R =R
Last Update:2018-06-20 & tt e ix'[ t Clear Buffer Re-plot | Plot Normal v Email: wucheng.vip@foxmail.com
Programed by Wu. Cheng Sratler 3510 Close all Graphs  Re-plot batch Scan by Year/Month v google.cor
Input Linear regression Multiply Y time series Percentile Readme Data points | 5993 Num columns loaded |49 Text columns loaded |1
Year/Season Day of week Hour .
S [“]Multi select  []Multi select UncinX &Y
Mode Year/Season |~ | [7selectall - T 1
[]Multi select 4:1line, ype|single &)
I Select all s 105
2012/Spring a0 - x
2012/5ummer w0 10+
Y Unc (%) |sigmaY
2012/Winter 120
"?E 30 10 X Unc (%) |sigmaXk
o) ]
B0 - .
ER 8 3 ilter option |Num by range|v
9 30 o
[s] =3.55x+0.33 60 q
[ X&Y Multi-select v Filter RH |~
Y axis X axis enable z , R=0.82
Date_time_PRD . | [Date_time PRD | Z axis 104 o N=549 20
OC_ugChi3 Date_time PRD WODR =
0C_ugCM3 Min |30 =
;%IugCMS . Max |50 =
T T T T T T
HNO2 hd 0 2 6 8 10 12 Reset current range
NH3 [J Tme as z 3
a v fa V| 'z= Month v EC pgCm Reset all range
General settings Trace appearance settings  Axes settings Season settings Data masking
Title = site + Year/Season + Hour Fitting Unc | Off |~ | [ Error Bar Refline Y axis title OC Unit ugC m-3 v
Regression Method Weighted ODR| | Intercept|with intercept v [JExport txt for batch plot X axis title |[EC Unit ugC m-3| v
Axis range | Auto |~ EEIN: EEEN - EEIEN- - BN EEEl s zaxistite[oss Unit ppb | v

Figure 6.2.4 Data filter by data — Num by range
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6.3 Data masking via GUI

Data Masking feature to exclude unwanted data points for regression. Data
Masking can be applied using graphic user interface.

[# | ScatterPlot EI@

Last Update:2018-06-20 Clear Buffer Re-plot  Plot |Normal Email: wucheng.vip@foxmail.com
Programed by We Chong Close all Graphs|  Re-plot batch Scan by|YVear/Month v ps:iisites.google. hengust
Input  Linearregression  Multiply Y time series  Percentle = Readme Data points | 5983 Num columns loaded |49 Text columns loaded |1
YeariSeason Day of week Hour UncinX&Y
Mode ¥ [ Multi select [ Multi select - AR = o = B h
ode| Year/Season | | [J]selectall  []Selectall Tline.? Type|single %
[“IMulti select 3:1line ,
. -
012/Spring 7’ =
2012/Summer 60 140 _ 1055
Y Unc (%) |sigmaY
2012/Winter 120
- e 100 X Unc (%) |sigmaX
%% o
= 0 g Filter option |off v
o o k3
[=] 60
[ X&Y Multi-select © 2 81.0.02
Y axis X axis enable Z 20 v ®
Date_time_PRD_ . | [Date_ime PRD Z axis R =0.82 n
OC_ugCM3. Dote_time PRD N=5982
EC_ugCM3 0C_ugMm3 WODR
HO EC_ugCM3
HNO2 HOl 0+
so2 HNO2 v T T T T T T
HNO3 0 5 10 15 20 2
NH3 NH3 [0 Tmeas z EC neC -3
a v o V| [z= Month|~ retm
General settings Trace appearance settings  Axes settings Season settings n
1. Prepare Mask 2. Apply Mask 3. Remove Mask

Mask Type|Remove | v | Poly trace|Off | v

Figure 6.3.1 Data Masking overview

First, click the "Prepare Mask" button. Then a polygon can be drawn using the
cursor. The polygon is defined by way points.
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Figure 6.3.2 Start a polygon drawing
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Make sure the polygon is closed as shown in Figure 6.3.3, each way points
will be shown in the form of square markers.

=] e

5 | ScatterPlot
Last Update:2018-06-20 Clear Buffer Re-plot  Plot |Normal v Email: wucheng.vip@foxmail.com
Programed by We Cheng Close all Graphs|  Re-plot batch Scan by Year/Month v ps:isites.google. wucheng
Input  Linear regression Multiply Y time series Percentile Readme
Year/Season Day of week Hour UncinX &Y
wode! . > [F1Multi select  []Multi select
ode| Year/Season [ Select all []select an . 7
[ Mutti select 3:1line,
Select all
2012/Spring 60
2012/Summer 180
2012/Winter 120
- i
e 0 100
) L
E # o Filter option
8 3
O 20 60
[] X&Y Multi-select
Y axis X axis enable Z *
Date_time PRD s Z axis 20
Date_time_PRD 0
EC_ugCm3. 0C_ugM3
Hal EC_ugCM3
HNO2 Ha pa
502 HNOZ (v T T T T T T T
HNO3 5 0 5 10 15 20 P
[] Time as z 3
NH3 Y EC pgCm
a 7 2= |Month |~
General settings Trace appearance settings  Axes settings Season settings Data masking
1. Prepare Mask 2. Apply Mask 3. Remove Mask

Mask Type |Remove | | Poly trace| Off | v

Figure 6.3.3 An example of closed polygon.

Once polygon is finished, choose "Mask type". Following is an example of
choosing “Highlighted”, then click "Apply Mask" button. Unwanted data points
are marked as pink triangles. Data points inside the polygon are excluded for
regression (N changed from 5982 in Figure 6.3.3 to 5980 in Figure 6.3.4). For
this particular example, the removal of unwanted data points didn’t affect the

slope and intercept.
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Figure 6.3.4 An example of choosing “Highlighted” in "Mask type".
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Following is an example of choosing “Remove” in "Mask type", then click
"Apply Mask" button. Unwanted data points are removed. Data points inside
the polygon are excluded for regression (N changed from 5982 in Figure 6.3.3
to 5980 in Figure 6.3.5). For this particular example, the removal of unwanted
data points didn’t affect the slope and intercept.
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Figure 6.3.5 An example of choosing “Remove” in "Mask type".
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Following is an example of choosing “On” in "Trace type”, then click "Apply
Mask". Unwanted data points are removed and polygon is shown in dash line.
Data points inside the polygon are excluded for regression (N changed from
5982 in Figure 6.3.3 to 5876 in Figure 6.3.6). For this particular example, the
removal of unwanted data points results in changed slope (2.81->2.85) and
intercept (-0.02->-0.05).
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Figure 6.3.6 An example of choosing “On” in "Trace type".

To reset data masking, click “Remove Mask”, then all data masking will be
wiped as shown below.
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Figure 6.3.7 An example after “Remove Mask” applied.
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6.4 Multiple selection in X&Y

Sometimes X and Y are not one to one variables, but multiple to one or multiple
to multiple. Multiple selection in X&Y function allows user to use multiple
variables in both X and Y via their sum. Multiple waves in X and Y can be
selected using "shift" key with cursor. The sum of selected waves in X and Y
are used for regression. Following is an example of QA/QC for ion
chromatograph data of aerosols. Sum of sulfate and nitrate is used as Y
against ammonium as X to check the charge balance of ions.
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Figure 6.4.1 An example of multiple selection in X&Y.
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6.5Timeas Z

Besides using user direct input variables as Z axis, derived variables including
YSM (year season month), Dow (day of week) and Hour (0:00~23:00) can be
used as Z.
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Figure 6.5.1 An example of using season as Z axis color coding.
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6.6 Batch plotting

When plot option is other than “normal”, then batch plotting is activated. Batch
plotting can be done on three temporal aspects (Scan by): Year/season/month,
day of week, hour, which is corresponding to the three list boxes for data
grouping by time.
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Figure 6.6.1 Settings of batch plotting by time

The fourth way is scan by text markers. When data filter is activated using
“Text by list”, a 4" option will show up in the “Scan by” pop-up menu.
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Figure 6.6.2 Batch plotting by text filtering
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Following is an example of implementation of batch plotting, scan by
year/month (12 months). Besides individual scatter plots, a plot summarizing
the variations of slope, intercept and R? vs. year/month will also be given. As
shown below, nitrate is sensitive to temperature (vaporization), as a result the
slope during summer time (Jun-Sep) is much lower than the winter time (Dec-
Feb).
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Figure 6.6.3 An example of batch plotting by year/month.
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7 Tab “Multiple Y time series” Introduction

Multiple Y time series plot is commonly used for presenting temporal variations
of various pollutants. As shown below, desired Y can be selected using the
“Add” button.
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Figure 7.1 Example of selecting desired Y by the “Add” button.

“Plot option” should be set to new. Then click “Re-plot”, the graph will be
generated in a new window. User can set the color and line shape, axis title in
the new window. The main purpose is to save the time in setting the % portion
in Y direction for individual axis.
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Figure 7.2 Example of multiple Y time series plot in a new window.
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8 Tab “Percentile” Introduction

In EC tracer method, a subset with certain OC/EC percentile is often used for
regression to determine (OC/EC)pri.
Step: interval for stepwise percentile subset regression. For example, 0.005
represents a interval of 0.5%.
Slope Min & Max: Set the slope range (y axis) of the left figure
Intercept Min & Max: Set the intercept range (y axis) of the left figure
Replot: calculate stepwise regression on subsets. For example, with a step of
0.5%, regressions are applied on all subsets from OC/EC 0.5%~100%.

I' | I | I | | I | I |
s a0 o Ao o om ym som agm s this slide bar is to select percentile. The
selection is only available once “Replot” is applied.

Redraw: create figure in new window (plot option: new window).

Steps to use Tab “Percentile”

1) Set Step, slope and Intercept range

2) Click “Replot”. The figure on the left shows the slops and intercept as a
function of

3) Check the results using the slide bar. For example, to show the regression
result of 10% subset, drag the slide bar to 10%, the scatter figure on the right
will update accordingly. The data points in purple represent selected subset
for regression, the data points in grey represent unused data.

4) To export the plots (in new window of export to files), click “Redraw”.
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Figure 8.1 Tab “Percentile”.
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