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Preface

Scatter Plot is a handy tool to maximize the efficiency of data visualization in
atmospheric science. Numerous existing generalized data visualization
software are great, but could not fully satisfy specify research purposes in
atmospheric science so | develop my own program. The program includes
Deming and York algorithm for linear regression, which considers uncertainties
in both X and Y, that is more realistic for atmospheric applications. It is Igor
based, and packed with lots 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.

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://sites.google.com/site/wuchengust/

https://doi.org/10.5281/zen0do0.832416

WU, Cheng
2019-01-14
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0 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

setuplgor6.37/.exe

3) Follow the instructions to install Igor Pro.

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

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

Itis strongly recommended that you exit all ‘\Windows programs before
unning 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 intemational
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.

<Back " Cancel
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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 last for 30 days. After 30 days, the user cannot: a) export

figure and file; b) save file.

ScatterPlot20180
620.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”.

13 ScatterPlot20190114 Igor_6 - Igor Pro 6.37 64-bit - m} X
File Edit Data Analysis Macros Windows Panel Misc Help Scatter Plot

|} =B
Last Update:2019-01-14 Clear Buffer Re-plot | Plot Nor... . Email: wucheng.vip@foxmail.com
Programed by W Chong Re-plot batch google. i
Input  Linearregression  Multiple Y time series  Percentile = Readme Datapoints0 | 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 i
Meas. Tech., 11, 1233-1250, https://doi.org/10.5194/amt-11-1233-2018, 2018.
Please visit
https://sites.google.com/site/wuchengust
https://doi.org/10.5281/zenodo.832416
for manual and updates
WU Cheng
v
< ™
General settings Trace appearance settings  Axes settings Season settings Data masking
Ttle=site| |+ +Hour FittingUne D.v| (] ErrorBar [ Refline  Yaxistwe|  lynit ugC.
Regression Method Intercept ClExportxtforbatch plot  xaxistile. | unit ugC.
i range N O DENNRDY  EEEN:c RN caewe uw o

po. (@ [@ [ R [[Bvo [E [ [B [Bre. [@ 8 [8[Es [& [0 ][]

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 are 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

hY

~,

Timestamp

\EC Marker
1 n

Species Species

timeline

o e e

1
1
1
1
1
]
]
]
]
]
]
]
]
]
1
]
]
]
]
]
1

1

o,

,f

~
N o e e e e

4

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 I E F G | H | | | J | 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 ©9.2917 1.9802 0.4493 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 58.0417 66.6250 2.5072 5.8765 0.4537 0.8605 9.2997 10.7022 MK
5 1/31/11 MK110131 66.6667 | 73.9167 I 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 9.0343 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 ©.4300 0.6436 0.6742 5.4804 13.6615 MK
107 2/23/11 MK110223 45,7083 48.7083 0.4691 4.6793 0.3861 0.2296 3.7037 10.7737 MK
117 2/25/11 MK110225 53.60667 ©3.6067 0.4837 6.7622 0.3832 0.3557 5.1990 15.1039 MK
12_ 3/1/11 MK110301 45,9167 53.5417 0.3452 5.0012 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 0.4086 0.1520 11.0401 20.7006 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 0.7928 0.8272 0.2829 4.7515 15.8878 MK
17_ 3/31/11 MK110331 44,7917 50.7083 0.4477 4.2772 0.3880 0.2136 2.7727 10.1044 MK
'IB_ 4/9/11 MK110409 49.8750 56.9583 0.5887 6.7063 0.3916 0.3034 3.8906 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
20_ 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
237 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
257 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

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
regression
SPss data filter 9 _

Data masking can’t by

done by GUI

No data filter, can'’t

Sigma Plot Deming regression
9 g 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
Data filter
program Data masking via GUI
color coding
Batch plotting

Require Igor to run the
program
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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.

Number iAIignment l Font l Border I Fill l Protection

Category:
General Sample

Number 1/1/99 0:30
Currency

Iype:
March 14, 2012 )

Percentage

Fraction 3/14/12 13:30

;::ntm( T
Special 3/14/2012
Custom 14-Mar-2012

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).

[

ER All Control Panel ltems - o
| 4 [EH > Control Panel > All Control Panel Items v O SearchCo.. P
|
] Adjust your computer's settings View by: Large icons ~
\“ Encrypnon gﬂ w“uiun IVIGIIGSCIIIEIIL Ql wleucihiual IVIdIIdyCI ~
¥ Region X
a= Date and Time nager
o Formats Location Administrative
@ Devices and Prir | Format: cess Center
English (United States) 7
~ File Explorer Op or (32-bit)
Language preferences
A Fonts Date and time for
] Short date: MM/dd/yyyy v
I ?‘E. Intel® Graphics| |ong date: dddd, MMMM d, yyyy = ptions
Short time: h:mm tt v {eyboard
| < Keyboard 1Y
| Long time: h:mmss tt v
Lenovo - Micro psoft Outlook
| X A First day of week§ Sunday 1
| Mute bit)
| o Mouse Examples | Modem
\ Short date: 06/20/2018
1 o
; Power Options Long date: Wednesday, June 20, 2018
] Short time: 5:21 PM
! {’ Region Long time: 5:21:52 PM d Maintenance
|
1 = - 5 s
SmartAudio Additional settings... cognition i
| B e (o] oo [
r
‘ g orage Spaces —
| E Taskbar and Navigation Lg Troubleshooting a User Accounts .

Figure 3.1.2 Date time format settings in Wir]dow 10.
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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. Itis recommended to put timeline in the first column.

E - - 3 T 5
W INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Load Test T
ﬁ 6 Cut \Arial Unicode MS -In A = E. - BPWrap Text
ER Copy -
Paste - - - oL = = = & = -
. ¥ Format Painter B I U O L ﬁ === == EMEFQE&CEHter
Clipboard P Font P Alignment ]
‘c1 v‘ : ‘}{ 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

Pcommedy < ey _
Input _ Linear regression __ Multiply Y time series __Percentile =l'?:adme
f Unused |

@ [
Email: wucheng.vip@foxmail.com

google.

@) Scatterlot L=
Clear Buffer Plot Normal v

Close all Graphs

Re-plot

Re-plot batch
Num columns loaded [0 Text columns loaded [0

UncinX &Y

Data points 0

= - 3:11i z
Point ylZAalx 0.02 /]?E Type single % v
0 " R'=0.82 -
All'e N=5982 w | v unc () B
Bao- Wo w 9 | curc o) RO
= 80 T < "
g 2 3 Y Unc (%) |sigma¥
30 X Unc (%) |sigmaX
v L
< 2 0 5 10 15 20 25
-3
ClearInput  Update List Time Date_time_PRD v EC pgCm
Y axis X axis enable Z 60 OC pgC m>
Z axis Oj i A L s « oA A o iahmiiabins:
. T T T 7 T
03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
-3
253 3 EC pgCm . ;
0 id My " '.__.n.L P ¢ Ly ik r b 2 N :?AAWr(.
03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
General ing: Trace ti Axes settil Season settings Data masking
Title = site + Year/Season + Hour Fitting Unc |Off v | [ 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 title Unit ugC m-3|v
Axis range | Auto | v [ X min [N x ox EERGER R Line NN - i PRGEESN 7 o PECRES Z axis title Unit ppb v

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 0 in Igor.

ol
[ ] ScatterPlot E]
Last Update:2018-06-20 Clear Buffer Re-plot = Plot Normal v Email: wucheng.vip@foxmail.com
Programed by We Cheong Close all Graphs  Re-plot batch https:// google
Input  Linearregression  Multiply Y time series  Percentile  Readme Data points |0 Num columns loaded |0 Text columns loaded |0
sfosr x 8 | [02/01/2012 00:00:00 =Y :
: : y=2.81x-0.02 3:1lipe
Point | Date_time_PRD 0C_ugli3 EC_uglM3 HCL H¥02 S02 2 ,
0| 02/01/2012 00:00:00 = R =0.82 -
0 Al e | n=ses2 - [ vune (%) BIS
2 %40 WODR> o 0 O [ X unc (%) PO
3 2 0 o z =
£ 8 © T Y Unc (%) |sigma¥
5 ;‘7 X Unc (%) |sigmaX
s v
& >/ 0 5 10 15 20 25
-3
ClearInput  Update List Time Date_time_PRD v EC pgCm
Y axis X axis enable Z 60 OC pgC m
Z axis oj‘*’ AL . e btdas A L e
1 T T T T T
03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
-3
25 3 p EC pgCm ) g
0-hadd .x" ) il o —— 2 L A e 71\,«'\14,-(.
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 title Unit| ugC m-3 | v
Axis range | Auto| v EN: ‘EEENoo:- NN B BBl zaxistite Unit ppb

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).

[ ] ScatterPlot
Last Update:2018-06-20

Programed by We (fzyn?

Clear Buffer
Close all Graphs

Re-plot Plot |Normal v

(c)

=N =
Email: wucheng.vip@foxmail.com

https:/isites.google.comisite/wuchengust

Re-plot batch
' Data points 5993

Input_|fCinsariregression MMuitiplyYitimeissries i RercontlieMill Readme Num columns loaded [49 Text columns loaded [1
se03r x § | [02/01/2012 00:00:00 12 —
d y=2.81x-0.02 3:1lipe .
- = v 2 / Type|single %|v
/01/2012 00 = R =0.82 =
Al 'E N=5982 " [ v unc (o) BUIS
o7 woRre no  [HEENo:
ES 80 o
o ® B o) B Z
o w0 T Y Unc (%) |Sigma¥
-1 XUne (%) [Sigmax
v

< ( a ) > o 5 10 15 20 25
7 EC pgCm”
3
501 j OC pgCm
0 3 l\_lu Y e v i A ;w;..

T T T o
03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013

Axis range | Auto v

253 ) EC pgCm” ) .
0-hadd A dabids o fruaihs OV e LB
Time as Z ) T T T T 7
ot 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
General setti Trace il Axes settil Season settings Data masking
Title = site + Year/Season + Hour Fitting Unc Off v | [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 title Unit ugC m-3 v
| min CHENEY X ox EERGER roiiinc ENENSN 7 in FREEES ; o PEEKGS Z axis title Unit ppb

Figure 3.4 Example of Update list in Igor.
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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.

2| ScatterPlot Ei E

Last Update:2018-06-20 Clear Buffer Re-plot = Plot Normal v Email: wucheng.vip@foxmail.com
Programed by W Chong Close all Graphs  Re-plot batch : google.
Input Linear regression Multiply Y time series Percentile Readme Data points 5993 Num columns loaded |49 Text columns loaded |1

5903k x § | [02/01/2012 00:00:00

Point Date_tine_PRD

I IEI UncinX&Y
y=2.81x-0.02 3:1lipe|
/

Type single % v

10 [ v urc (o) B

120

PG - ) ECE
80 5

© B Y Unc (%) |sigma¥
0

& X Unc (%) |sigmaX

<

3
Clearinput  Update List fme Date_time PRD v \ EC pgCm
Y axis X ax Date_time PRD o ocC pgcm”
Date_time_PRD _timel PRD 0C_ugCM3 0 3 I.‘ st 2 \ it ’ ot A .v;w«"'...
EC_ugCM3 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
HCl 5
HNO2 o ; EC pgCm . ;
s02 0 Am'l > i oot o " ““ A ,='.w\w,e
03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
a v HNO3
. NH3
General settings Track app a ngk Season settings  Data masking
Title = site +Y NO3 FRting Unc | Off |v | [J Error Bar Refline Y axis title Unit ugC m-3 v
Regression Method | Weightdd OD SO4 [JExport txt for batch plot X axis title Unit ugC m-3 v

otf v

Axis range | Auto| v Na ERRSY - o PRCESES ;o PEERES Z axis title Unit ppb | v
NH4
g

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 (SN ECE %
Last Update:2018-06-20 Clear Buffer Re-plot  Plot Normal v Email: wucheng.vip@foxmail.com
Programed by W 0’:&/7!9. Close all Graphs  Re-plot batch https:/isites.google.com/site/wuchengust
Input Linear regression Multiply Y time series Percentile Readme Data points 5993 Num columns loaded 49 Text columns loaded |1
soor x § [ [02/01/2012 00:00:00 = — UncinX &Y
Point Date_tine_PRD I 0C_ugt3 EC_ugtH3 I K1 I 102 I s02 I Type|single %|v
o[ 02/01/2012 00:00:00 13.9398 5. 70098 4.106| 8.252 -
1| 02/01/2012 01:00:00 16.4866 7.08545 4.785| 8.313) A ::g I o0 =
2| 02/01/2012 02:00:00 15.794 7.9785 6.859 | 8.515 100 O _ 103
3| 02/01/2012 03:00:00 17.2967 6.34135 6.037| 9.873 “ 3 . - "
4| 02/01/2012 04:00:00 15.9532 54079 0.101 5.933 9.98 % Y Une (%) [Sigma¥
5| 02/01/2012 05:00:00 14.4007 4.63765 5.643 9.607 20 X Une (%) [Sigmax
6| 02/01/2012 06:00:00 17.3181 6.8203 6.715 9.5821 0
& 2 0 5 10 15 20 25
Clearinput  Update List Time Date_time_PRD v EC pgCm’
Y axis X axis enable Z 60 0C pgC e
Date_time_PRD | [Date_time PRD Z axis ,,j i b Lo Fnizn . i A L b
- 0 u T u u T T
2:(:;1;:_“0 A 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
EC_ugoms
HQl 25 EC ngC -3
v s pelm 5 ;
L 03 i My f B, dahids o fooihs i el N o LAGMRI
O Tmeasz T u u t ? i
ol o v || B 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
Trace app i Axes setting: Season ing: Data
Title = site + Year/Season + Hour Fitting Unc | Off |~ | [J Error Bar Refline 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 title EC Unit| ugC m-3 v
axisrange Auto v | [0 < [EEEEEN2s00s TN - - RN o EEEEMlscC  zaxistite Owd 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, Graph1 is generated in a new window, then parameters are
changed (e.g. subset of data) and Graph2 is generated in another window.
In this case the data of Graph1 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.

12
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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 .

o OIS 2500 - TR
Weighted ODR

Deming

York

ODR

Axis range

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 | 0FF [~ | O
0

s - fES

|Inlen:ept with intercept|v

No intercept

with intercept
keep both

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.

o IscatterPlot
LastUpdate:2018.06:20
Programed by Wa Chang
Input_Linear

b )

pihus
03/01/2012 05/01/2012 07/0/2012 09/01/2012 11/01/2012 01/01/2013

25 EC ™
W) o . Lyt
03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013

Data masking
Tite = site +Yeariseason +Hour Fitting Une |0£f /| [] EmorBar (4 Refline Y axistitie
Regression Method Weighted 0DR || intercept with intercept [ [JExporttxt for batch plot X axis tile

rovcge uce] O s OO < [ R 555 2w e

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 E

Last Update:2018-06-20 Clear Buffer Re-plot  Plot Normal v Email: wucheng.vip@foxmail.com
Programed by W Chong Close all Graphs  Re-plot batch https:/isites.google

Input  Linearregression  Multiply Y time series  Percentile = Readme Data points 5993 Num columns loaded |49 Text columns loaded |1
se03r X § | [02/01/2012 00:00:00 [[= UncinX &Y
- - y=2.81x-0.02 3:1lipe| -
Point Date_tine_PRD I 0C_ugl3 | EC_ugli3 I Hl | 102 | s02 | 2 P Type|single %|v
o 02/01/2012 00:00:00 13.9398 5.70098 4.106 8.252 & R =0.82 -
1| 02/01/2012 01:00:00 16. 4866 7.05545 4785 8313 A 'E N=5982 :;g _ 108
2| 02/01/2012 02:00:00 15.794 7.9785 5.859 8.515 j 'WODRo 100 © - 108
3| o02/01/2012 03:00:00 17.2967 6.34135 6.037| 9.873 = il . 5 =
4| 02/01/2012 04:00:00 15.9532 5.40798| 0.101 5933 9.98 8 2: o Y Unc (%) |sigmay
5| 02/01/2012 05:00:00 14,4007 4.63765 5.643  9.607 20 X Une (%] sigmaX
6| 02/01/2012 06:00:00 17.3181 6.8203 6.715| 9.521 \, 9
< 2% 0 5 10 15 20 25
-3
Clearinput  Update List Time Date_time_PRD v | EC pgCm
. " =
Y axis X axis [m] en?ble z 60 OC pgCm
Date_time PRD . | [Date_time PRD Z axis ° f b |‘ Sirize ok i oo AL iV

y T T T

o T -
Date_time_PRD) 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013

0C_ugem3
EC_ugCm3
4a 25 EC pgCm”
L n} ih M ; dhahid. o i " e A V, :W:J;"IL
Time as Z - ’ ! ' ! : :
vl v| 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
= Mont
Trace Mode Marker v | Marker | O v 3 S NEDEITEN: 3 wmarkercolor [ v Saanarvntd] Eandd [Seany.
[ Font size FURH Decimal PRERGCIINREE |9 Regression Line (with intercept) Color [l [~
-2 =} Regression Line (without intercept) Color [l v

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

Maker: Choose the symbol for the marker

s | prm—

TC_ugtM3 ODAVQ [><><><> { bt
oc_EC v..AV" (2 X R JN
Sample_Volume o0 Ay 7 < [ <> <>
OHEADNd NX X

+YeariSeason || ) [] %ﬂ 17‘ 'N ) 4
iheighted OIR| V| o~ o o~ ) g () A A <> finEURE[C
J O g

r |~ Marker <

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

- P

Un

Une [0ff |~ | Other. .. un
-0-7491: Recent Colors: un
< color [ =t warcrrrerawel 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

5| ScatterPlot ==
Last Update:2018-06-20 Clear Buffer Re-plot | Plot |Normal || Email: wucheng.vip@foxmail.com
Programed by We (%,m? Close all Graphs  Re-plot batch google
Input Linear regression Multiply Y time series Percentile Readme Data points 5993 Num columns loaded 49 Text columns loaded |1
se03 X § | [02/01/2012 00:00:00 = — UncinX &Y
1 lipe] - —
Point Date_tine_PRD | 0C_ugl3 I EC_ugti3 [ Wl I 102 ] s02 | P Type|single %|v
0| 02/01/2012 00:00:00 13.9398 5. 70098 4.106 8.252 -
1| 02/01/2012 01:00:00 16. 4866 7.06545 4.785 8.313 A ig _ 1o
2| 02/01/2012 02:00:00 15. 794 7.9785 5.859 8.515 100 uo _10:
3| 02/01/2012 03:00:00 17.2967 6.34135 6.037 9.873 80 5 & 3 =
4| 02/01/2012 04:00:00 15,9632 540798 0.101 5.933 9.98 z k2 Y Une (%) [Sigma¥
5| 02/01/2012 05:00:00 14. 4007 4.63765 5.643  9.607 20 X Unec (%) |Sigmak
6| 02/01/2012 06:00:00 17.3181 6.8203 6.716 9.821 L) L
& 2 0 5 10 15 20 25
ClearInput  Update List Time Date_time PRD v EC pgCm
Y axis X .axis en‘ahle z Wj 0C pgCm
Date_time PRD Z axis PESVEN ," iriin v . - s | diphs N, i iy
g;‘f‘-‘;’::-’”’ A 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
£C_ugcm3
HO 25 -3
HNO2 N7 3 e EC ngFn . i 5 pa 8k
0 LA By b fosik A ks e bl
O Tmeasz 1 Y t t 1 1
v | 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
= |Mont
General settings  Trace appearance settings Season settings  Data masking
xaxis Color [l | Xtick Outside|v| XLabel 0n v Mirror Axis No ticks v [ Log scale axes [ Batch plot tick size EEES
Y axis Color [l Z\ Y tick Qutside v | Y Label On z batch X label orientation 90 v |
Axes thick 1.5 %

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.

ScatterPlot

| LastUpdate:2018-06-20 ClearBuffer | | Re-plot

Close all Graphs

Plot |Normal v

t=E

Email: wucheng.vip@foxmail.com

google.

Re-plot batch

Programed by We. Cht'/n?

Spring 1st day

Summer 1st day

Winter 1st day

Input Linear regression Multiply Y time series Percentile Readme Data points | 5993 Num columns loaded 49 Text columns loaded 1
se93r X § | [02/01/2012 00:00:00 = — UncinX &Y
1 lipe| s = |
Point Date_tine R0 | 0cuB | Euos | wl | oz | so2 | s Type|single %|v
0| 02/01/2012 00:00:00 13.9398 5. 70098 4.106| 8.252 60 a
1| 02/01/2012 01:00:00 16.4866 7.08545 a5 s3] A| E ig [ yune 0o BOR
2| 02/01/2012 02:00:00 15.794 7.9785 5.859| 8.515 a0 100 © _10 =}
3| o02/01/2012 03:00:00 17.2967 6.34135 6.037 9.873 = 8 g . 5 =
4| 02/01/2012 04:00:00 15.9532 5.40798| 0.101 5933 9.98 8 0 ﬁ k2 Y Une (%) |Sigma¥
5| 02/01/2012 05:00:00 14.4007 4.63765 5.643 9.607 20 X Une (%) [Sigmax
6| 02/01/2012 06:00:00 17.3181 6.8203 6.715| 9.821| o 0
< 2 0 5 10 15 20 25
Clearinput| |Update List Time Date_time_PRD V| EC pgCm
Y axis X axis en.able z 60 0C pgCm
Date_time PRD Z axis ,,jw V. PP W . it b A meeevrry
= 0 1 T u T T T
Z:.Z_;(.;:,m ~ 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
EC_ugem
Hol 25 EC pgCm”
] hd 0 haik iy 1. b i WV Lt
O Tme asz o u y t T u T
v| 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
General Trace ti Axes setting: Data masking

Month |3 $ Day 16 3 Month 5 $Day 15 % Month 9 $Day 16 ¥ Month 115 Day 16 & Season Same year v

15




Scatter plot manual 2019-01-14

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.

] ScatterPlot E’E

Last Update:2018-06-20 Clear Buffer Re-plot | Plot Normal v Email: wucheng.vip@foxmail.com
Programed by We. M Close all Graphs  Re-plot batch : google
Input Linear regression Multiply Y time series Percentile Readme Data points 5993 Num columns loaded |49 Text columns loaded |1
59938 X § | [02/01/2012 00:00:00 [= UncinX &Y
Point Date_time_PRD | 0C_ugli3 EC_uglM3 | HCL | H02 | s02 | Type single % v
o[ 02/01/2012 00:00:00 13.9398 5. 70098 4106 8.252 — 104
1| 02/01/2012 01:00:00 16.4866 7.08545 4.785| 8.313] A :‘;‘; =
2| 02/01/2012 02:00:00 16.794 7.9785 5.859 8.515 100 O | X unc (%) B
3| o02/01/2012 03:00:00 17.2967 6.34135 6.037 9.873 % . - -
4| 02/01/2012 04:00:00 15.9532 5.40798 | 0.101| 5.933 9.98 z k- Y Unc (%) [sigmaY
5| 02/01/2012 05:00:00 14.4007 4.63765 5.643 9.607 20 X Unc (%) [Sigmax
6| 02/01/2012 06:00:00 17.3181 6.8203 6715 9.821 0 -
>

o 5 10 15 20 25
= EC pgCm” ( b)
o

D 01 oC pgcm”
Z axis A Ay Lo Ssiineidont g it e A

3;’;—“2:;—”“’ ~ 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
E(:“ICMJ

He 25 EC pgCm”

HHOZ X } . 4 i L b o Sy ok, N } :w@'e
e 0 : - . : r :
= 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
= onth

General settings  Trace appearance settings  Axes settings Season settings  Data masking

Title = site + Year/Season + Hour Fitting Unc Off |v | [] Error Bar Refline 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 title EC Unit ugC m-3 | v
Axisrange [Auto v | IS0 - RN 2500 TN - RN o::c EEEEMsc  zaxistite O3 Unit ppb |~ |

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;)
o)

and the weights are:

o) =—

inz

w(X;) =~

t
Xiz ’
oy, and oy, are the standard deviations of the error in measurement of X and

Y; 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)?
F(x) ¢ 12
1 2
. =E(Xl+m><Xl—(XXl—m><Xl))
b-a| ' : 2
! . =i(2><m><Xi)2=M
‘ | 12 3
| As a result, the standard deviation of the
) a b X error can be written as
Using maximum convention _ mXi

Ox

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

for WODR and YR. oy, 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 ': (@) YSM can be further divided into six scenarios:

Mode YYYY/MM.. |~ | s Year; Year/Month; Month; Year/Season; Season;

VEE YYYY/MM/DD. Season is defined by the highlighted
Year/Month . .

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

Year/Season i Two options are available, across year and same year.

Season For example, if select across year, 1999 Dec and 2000

VLA DD Jan are grouped together as 1999 winter. Multiple

2012103106 selection is possible using the shift key during selection.

(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.

1 ScatterPlot E

Last Update:2018-06-20 Clear Buffer Re-plot | Plot Normal v Email: wucheng.vip@foxmail.com
Programed by W @ﬁyn? Close all Graphs  Re-plot batch Scan by Year/Month v https://sites.google.com/site/wuchengust

Input Linear regression Multi| i i Percentile Readme Data points | 5993 Num columns loaded 49 Text columns loaded |1
Year/Season . Hour UncinX &Y
Wade| Year/Seacon [“]Multi select h—
Select all S i
[IMuiti select 2012/Summer 3:1line, * Type single %|v
Select all 4 — =]
ZOlZ/Sep::g = : 20 s 0+
73 7 140 -
= ; [ xu-e ) BCR
/
2012/Fall 4 P 120 Y Unc (%) |sigma¥
2012/Winter i
’?E 30 100 X Unc (%) |[sigmaX
@ [} - P
3 T Filter option |off |V
g 20 0 &
[J X&Y Multi-select ©
Y axis X axis engble 4 ¥=2.70x-0.02
Date_time PRD . | [Date_time PRD Z axis 10 2 20
OC weows Date_time PRD R=0.68
EC_ugCM3 0c_ugems N=1915
Ha EC_ugcM3 WODR
HNO2 HO 0
s02 s v T T T T T T T T
HNO3 o 2 4 6 8 10 12 1
NHS [] TimeasZ EC ueC 3
a e V| [2=|Month |v hatm
General ing: Trace il Axes settil Season settil Data
Title = site + Year/Season + Hour Fitting Unc Off |v | [] Error Bar Refline 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 title EC Unit| ugC m-3 v
Axis range | Auto | v EEN: -EEEN- DRI - EEEN oo EEEN o7 zaxistite o83 Unit ppb | v

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.

5 ScatterPlot
Last Update:2018-06-20 Clear Buffer Re-plot | Plot Normal |v Email: wucheng.vip@foxmail.com
Programed by We Chong Close all Graphs|  Re-plot batch Scan by Year/Month v : google.
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 f
ote Year/Season| | (MUl select ~ &]Multselect URCITXEY,
lv] Select all Select all ’ i
[IMulti select 2012/Summer 3:1line, Type|single %|v
4 -~
Select all o , _10 a
7 7 140 P
’ [ xunc (%) ELRS
’
/ - Y Unc (%) |sigma¥
..‘.E 30 100 X Unc (%) |sigmaX
% © & 7 : ™
= z Filter option |off |V
o —
£ X&Y Mutti-setect 8% °F
ulti-select "
40
Y axis X axis enable Z Y=2.70%-0.02 Text by Lrt
Date_time_PRD Date_time_PRD. Z axis a 2 2 Num by List
A ~ 10 ° R’=0.68
Date_time PRD . Num by range
0C_uecMs N=1915
EC_ugCM3 WODR ‘
HO 0
HNO2 v T T T T T T T T
o 2 4 6 8 10 12 1
[] Timeas Z o 3
m
V| [2=| Month|v s
General settings  Trace i Axes ing: Season il Data
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 [JExport txt for batch plot X axis title EC Unit ugC w3 v

Axis range [Auto |~ EEN: PN IS - BB BBl 2 zaxistitie OB3 Unit| ppb | v

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.

1 | ScatterPlot El _

Last Update:2018-06-20 Clear Buffer Re-plot  Plot Normal v Email: wucheng.vip@foxmail.com
Programed by We Cheong Closeall Graphs  Re-plot batch Scan by Year/Month v : google

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
Mode|Year/Season | Multi select Multi select
Select all Select all 9 i
[IMutt select C22012/summer  3:1line,” Type|single % v
Select all ’ _10 -]
2012/Spring =
EXTREN 0 -
2012/Fall 100 Y une (%) [EIEHAY
2012/Winter
80 XUnc (%) |sigmaX
L
® 3 Hfiter option |Text by List|v
o

[ X&Y Multi-select 40 Filter| BT_Cluster_Text |V
Y axis X axis enable Z [JMulti select
Date_time_PRD _time_§ Z axis 2 [selectall
Date_time PRD
0C_ugem3
EC_ugem3
Hal
HNO2 i !
8
[] Time as z
Z= Month v
General setting Trace app ing Axes setting: Season setting: Data
Title = site + Year/Season + Hour Fitting Unc |Off |~ | [J Error Bar Refline 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 title EC Unit ugC m-3|v

Axis range | Auto EENN: PN ST - BB o BB o zaxistite o83 Unit| ppb | v

Figure 6.2.2 Data filter by data — Text by List
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Scatter plot

(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.

8 ScatterPlot E]
Last Update:2018-06-20 Clear Buffer Re-plot = Plot Normal v Email: wucheng.vip@foxmail.com
Programed by Wu Cheng Close all Graphs|  Re-plot batch Scan by Year/Month v google.
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
" Year/Season |V Muni select Multi select
] Select all Select all 7 T i
ulti select 50 3:1line, ype|single %%
2012/Spring 7 -
2012/Summer a0 ’ 100 _10 v
7/
Y Unc (%) |sigma¥
2012/Winter 80
«..E o X Unc (%) |sigmaX
% 60 = 1 s
4 y=3.03x+0.07 Filter option |Num by List|v
%] 4
O 20 R =0.80 a0 o
[] X&Y Multi-select .l Nel07 Filter RH|v
Y axis X axis enable Z oo WODR [IMulti select
= N 20
Date_time_PRD Date_time_PRD Z axis [Jselectall
= = A 10+
Date_time PRD
0C_ugCM3
EC_ugtM3
Ha 0
HNO2 v T T T T T T T T T
0 2 4 6 8 10 12 14 16
[] Time as z iC ugent®
a M V] [2=|Month | v e
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 [JExport txt for batch plot X axis title EC Unit ugC m-3 v
Axis range | Auto | EEN: EEEN - - - B Bl o7s°  zaxistite o83 Unit| ppb | v

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 =w(eE -
Last Update:2018-06-20 Clear Buffer Re-plot | Plot Normal v Email: wucheng.vip@foxmail.com
Programed by We. Chong Close allGraphs | Re-plot batch' Scan by Year/Month|v | httpsuisites.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 UncinX &Y
Mode| Year/Season | Multi select Multi select
Select all Select all y 7 T i
“Multi select 4:1line, ype|single %58
Select all 4 | v unc (%) FOJ
20
o ETTNTN 0 ¢
bt
Y Unc (%) |sigma¥
2012/Winter 120
~ 30+ 9% T
£ 100 XUnc (%) |sigmaX
)
3 . ilter option |Num by
Q 20
o =3.55x+0.33 y
[] X&Y Multi-select = Filter|RH|v
Y axis X axis enable Z . R =0.82
Date_time_PRD Date_time_PRD Z axis o N=549
_time. A A 10
Date_time PRD WODR
EC_ugCM3 0C_ugtM3 Min 30
na EC_ugm3
HNO2 K& o Max 50
502 HNO2 v T T T T T T T
HNO3 0 2 a 6 8 10 12 Reset current range
NH3 (] TimeasZ P
a v V| ‘2= Month v EC pgCm Reset all range
General ing: Trace ti 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 [JExport txt for batch plot X axis title EC Unit ugC m-3|v
Axis range | Auto | v EEEN: BN ST - B Bl sc:  zaxistite o3 Unit| ppb |~

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

Scatter plot

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

] ScatterPlot

Last Update:2018-06-20
Programed by We C‘imm?

Clear Buffer
Close all Graphs

Re-plot | Plot Normal v

Re-plot batch Scan by Year/Month|v

Input  Linearregression  Multiply Y time series  Percentile =~ Readme Data points 5993
Year/Season Day of week Hour
== Multi select Multi select
Mode Year/Season v [l select all Select all - -
Multi select 3:1line,
Select all 3
4
60 7’
140
2012/Winter 120
)
£ 100
Q40 - o
£ w
= & 3
8 o w0 T
[ X&Y Multi-select .
Y axis X axis enable Z 20 y; .81x-0. a0
~ Z axis R =0.82 20
Date_time PRD N=5982
EC_ugCM3 0C_ugcM3 WODR
Ha EC_ugCM3
HNO2 HO P
502 HNO2 v T T T
HNO3 0 5
NH3 [] Time as z
a N 2= Month | v
General Trace app g Axes g Season

1. Prepare Mask

Mask Type| Remove | v

2. Apply Mask

3. Remove Mask

Poly trace| Off | v

f= e e

Email: wucheng.vip@foxmail.com

Num columns loaded |49

https://sites.google.com/site/wuchengust
Text columns loaded |1
UncinX &Y
Type|single %|v
[ v urc oo FO
[ xurc (o) BUES
Y Unc (%) |sigmaY

X Unc (%) |sigmaX

Filter option |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.

= | ScatterPlot
Last Update:2018-06-20
Programed by Wi wamg

Input Linear regression

Year/Season

2012/5pring
2012/Summer

Multiply Y time series
Day of week

—— Multi select
Mode| Year/Season | v | (7 select all

Hour

2012/Winter
[J X&Y Muiti-select

Y axis X axis
Date_time_PRD Date_time_PRD
EC_ugCM3
Ha
HNO2
s02
HNO3
NH3 NH3
a v |a v

General settings

Multi select
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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.
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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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6.5 TimeasZ

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
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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)yri.
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 | |
(5% 207 20 % e sow oo o mow soee 0% 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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