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0 Igor Pro iZ{TIHIRRIER SR

FAFZEZIgor ProSF&a3kia{TScatter PlotigfF (pxp3ff) . XRUTIRFELEMER wordRFTFH
doox3X14HIAE. FELL, EEEEITEN %3 Igor Pro, Igor ProffiEWindows PCFIMachii 4,
g2 {FEFIgor Pro 6.xfik. Scatter PlottBaTLAZEIgor Pro 7.x HiE1T, {BERFPREERPFEE—L
A, BT (R, ThER) BtehiE, AEERETTHEVERFRESDPIZER.

1) M https://www.wavemetrics.com/support/versions.htm T&lgor Pro

2) XWitlgor Pro&&Ex {4

&

setuplgorb.3/.exe

3) LR B EIgor Pro

¢4 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 strongly recommended that you 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.

WARMING: 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 masimum extent possible under law.

< Back Mest » - Cancel I

4) pThEiE, RFRILARE pxpX 4N TEIEIREBE). WREREIgor ProfYEiERS, &R
1
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Igor Prof 30K, 30K/, FIFRALEMLITIIES: a) SHHERTIH: b) L.

ScatterPlot20200818.pxp

5) EizfTScatter Plot, RENEpxpI{4RIa], MNRERFIFTH S MNpxpXid, iBFERRERpxp

X5, PAiEHE “Ctrl + Enter”

[l ScatterPlot20191001 Igor_6 - Igor Pro 6.37 - O X
File Edit Data Analysis Macros Windows Panel Misc Help Scatter Plot

(07 ScatterPlot E@

Last Update:2019-10-01 Clear Buffer Re-plot  Plot Email: wucheng.vip@foxmail.com
Programed by Wes Chemg |Re-plot batch https:isites.google.com/site/wuchengust

Input  Linearregression  Multiple Y time series  Percentile  Readme Datapoints(0 | Numcolumnsicaded[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.
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1 XFHIREMEAIEIY

SNEREGFRAIA/IVINE 100 J517, Excel BERINATEIEEUE. BN, EINGER.csv 34, WNRATEE,
EFrE IR S E—AT A& Tk RIS ELSCIR AU ETHER, BB e I8 MEs BHES,
RAFEAABTHIER. EVASIENEHNTE 1.1 firm. 5—1TEFL (XABR) . 8A
lgor JaZRk15Rk /I wave (Igor RRTEBIRIELS:, FRIT Excel FRI5I) RIRFR. TP
HtAFE=Z#F Igor /9 wave BIREATRIT, HH" "SR, I+, wave name(BPEERIZERL) W
MEFEBIL(A~Z), FAVFERHFHLIES wave name, HiESH=:K:

1) HEJiEE (HJ1E04H)

2) #EHEE (W=SSTMENRE)

3) MAEEE (BlaiR&E. MhRETR BEHEERER)

Recommended data structure in a sheet

Timestamp Marker Marker

Species

. . 1 n
timeline

o T i ———————————————
-

i B
A
S —————

~

-------------------------

Data (numerical) Make‘r & label (numeric.al or text)
e.g. Site name, back trajectory cluster...

1.1 HEEETRRPRIEIESS
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Excel i (Fk.csv 3X4) BI—NEFRGIFH0E 1.2 Fis. ROZIEHIVE, ARAVEEESI (wave)
RIRFA—E2E 1.1 R, JLIBEFER=12E5, RN REMREl. T4+, Dateindex

JETHIIE4H, SamplelDFSite/ETMarker (XAEHE) , ERFIBETEIEY (SRIIKER)

A | B Il E F G | H | | | J | K | L Il CL [
1 | Datelndex SampleID | 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 0.0343 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
1 '1_ 2/25/11 MK110225 53.6667 63.6667 0.4837 6.7622 0.3832 0.3557 5.1990 15.1039 MK
"IZ_ 3/1/11 MK110301 45,9167 53.5417 0.3452 5.0612 0.1820 0.2956 4.2997  10.6106 MK
"|3_ 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 20.70086 MK
15_ 3/25/11 MK110325 63.8750 70.8750 0.3131 7.1179 0.6857 0.2667 3.8859 17.7513 MK
"|6_ 3/29/11 MK110329 66.7500 74.0417 0.4628 6.7928 0.8272 0.2829 4.7515 15.8878 MK
"l?_ 3/31/11 MK110331 44,7917 50.7083 0.4477 42772 0.3880 0.2136 2.7727  10.1044 MK
"IS_ 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
2'1_ 4/24/11 MK110424 43.0417 54.2500 0.2250 4.8682 0.3361 0.0564 1.7277 13.0045 MK
22_ 4/30/11 MK110430 54,5833 ©61.0667 0.7725 £.1938 0.4845 0.0502 1.1593 20.6579 MK
23_ 5/6/11 MK110506 31.2917 41.9167 0.4799 3.4837 0.1624 0.0148 0.2584 10.8408 MK
24_ 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

1.2 ExcelZuER— NLfRGIl T (8k.csv 3UH)
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3 SAGIR

3.1 £ MS excel FHEIRIEIZTRE]

SAZHI, YR excel F, FREIATLARFAIERHAVEZUEITANA. SEYIPAIRT B UE ELL
#&L"MM/DD/YY hh: mm"  (fElgor7RLAERRA, #IGRES"MM/DD/YYYY hh: mm") |

VEYRR'SE (EE) ", WE 3.1 fim.

Mumber | Alignment Font Border Frotection

Category:
General Sample

Mumber 171,99 0:30
Currency '

Type:
March 14, 2012

Percentage
Fraction
Scientific
Text
Special
Custom

3M14/2012
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.

El3.1 RIEAHFIRIMS Excel RRIERTTIEIEZUECE

HRASIES RO ER TRV S B2 i8R, BNlogriziRale
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SREREY, NEERFRFANEMERIN. #HEEERN (WTEFR, Ewin10RE5H,
R ERIR & B HARYERETC)

EB All Control Panel ltems — O * T
4~ EH * Control Panel * All Control Panel ltems v B Search Co.. P
Adjust your computer's settings View by:  Large icons ~
'L“ Encryption Eﬂl Ui IVIdlldHt‘llll:llL mj leugiial lVIdIICIHl:‘I o
I b ] Region X
= Date and Time nager
- Formats Location Administrative
@ Devices and Prir] | Format: cess Center
English (United States) w
~ File Explorer Opt or (32-bit)
Ld”quqE" Dlt‘f&“&’"(.(:“.-
A Fonts Date and time formg
Short date: MM /dd/yyyy w
Intel® Graphics| |50 date: dddd, MMMM d, yyyy v ptions
Short time: hemim tt - teyboard
<. Keyboard i
Long time: h:mm:ss tt w
Lenovo - Microg psoft Outlook
- =
First day of week:{ Sunday - _
o Mute Ay eEe bit)
«» Mouse Examples | Modem
\ Short date: 06/20/2018
Q Power Options Long date: Wednesday, June 20, 2018
Short time: 521 PM
Long time: 5:21:52 PM 1d Maintenance
|
) smartAudio Additional settings... cognition :
; (%] oo
g Storage Spaces
- -
[ Taskbar and Navigation Lﬂ Troubleshooting % User Accounts .

3.1.2 win10&R%tH, TEEHERIRE B HART AR
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3.2 MExcelEi#l
HARTTLUBIT M Excel SHIFNMNESN, NE3.2FR. ENSHTEMBIES—75,
H ©- 2-§- =

HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW YIEW Load Test T

ﬁ g;z; ) Arial Unicode MS n A =E=E ®- EewepTer
Paf?te ¥ Format Painter B I U~ i~ @'T-ﬁlv aﬁ TIEEE|EE MEFQE&CE”’EEF v
Clipboard P Font P Alignment P
c1 i 2 o S| Time
| C 0o | _E__| _F__| ¢ B | I | T _
1
2 |
31
4
219
o |
[
g1
9 |
101}
11}
12}
13}
14}
15}
16|

1/1/98 16:30 161 101 131 364 128 27

El3.2 MS ExcelhERIEFEINIEH] (Ctrl + C) BB, BFIRIRLIGRAIFIgorhaIwave TR,



3.3 jBEEF LRl Igordh

BHrREhRIEE LR (F—T5—7) BRI, BEIERGEIgortEFRETHIERSE (=R

BXiE) , E3.3.1/7x
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7] ScatterPlot

Last Update:2018-06-20
Programed by We Cheng.

Clear Buffer

Close all Graphs

Percentile Readme
—

(]

Input  Linear regression Multiply Y time series
Unused

—1H

Foint

Re-plot  Plot Normal
Re-plot batch

Data points |0

y=2.81x-0.02 3:1lipe
2 /
R =0.82

Num columns lecaded |0

=Tale=]

Email: wucheng.vip@foxmail.com
https:/isites.google.com/site/wuchengust
Text columns loaded [0

UncinX &Y

Type single % v

[ - 90 -
~llE N=5982 10 [ v unc () OIS
%40 WODRo 100 O | xunc (%) FCIE
= 0 o
o 0 T 9% : r
9. © % YUnc (%) |sigma¥
é" X Unc (%) |sigmaX
he 0
< > 0 5 10 15 20 25
3
Clear Input  Update List Time Date_time_PRD v EC pgCm
Y axis X axis enable Z 60 OC pgC m
Z axis Dj"""""‘ LR R bt T o Linhsciabinis
f T T T T T
03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
-3
253 ) EC pgCm . B
0 it Fa it i o i sl Nttt b L tpanddie
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 Ref line Y axis title Unit ugC m—3 |~
Regression Method | Weighted ODR | | Intercept with intercept ™ []Export txt for batch plot X axis title Unit ugC m—3 v
Axis range | Auto| v EENN: -EEEN- BN BBl zaxistite Unit pph |~

E3.3.1 ¥hEEEZAiIlgor Prosp R REAYZG.

R FFFENE (ctrl + V) 5, SURRBERERBSXES, HIRESEZHIgor ProlEfRsl. NAER,

HERRYZES | MgorsrI0FHa.

# | ScatterPlot

Last Update:2018-06-20
Programed by We C“ﬁamg.

Input  Linear regression Multiply Y time seri

Clear Buffer
Close all Graphs

es Percentile Readme

sfoar x § | [02/01/2012 00:00:00

| =

Foint Date_time_PRD

02/01,/2012 00:00:00

NG

0.101

Re-plot
Re-plot batch

Data points [0

y=2.81x-0.02 3:1lige

2 ’
R =0.82
N=5982
WODR>
¢

Plot Normal

ESS B =5

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

Num columns loaded |0 Text columns loaded |0

[ v u-e () ECKd
[ xunc ) FCRS

Y Unc (%) |[sigmaY

X Une (%)

sigmaX

5 10 15 20 25
Clear Input,  Update List Time Date_time PRD|v EC pgC m’
Y axis X axis enable Z 0 ocC pgcm”
Z axis 0 § . ) n ikl & i i
03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
253 L EC pgCm’ L .
0 ik ,\I{‘,L‘ ol “._Lm . ‘ s ol I.i A u..d‘_? i },awﬁﬂw
03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
General settings Trace apperance seftings  Axes settings Season settings Data masking
Title = site + Year/Season + Hour Fitting Unc |Off |~ | [ Error Bar Refline Y axis title Unit ugC m3 v
Regression Method Weighted ODR|w | Intercept with intercept v [JExport txt for batch plot  x axis title Unit ugC m—3 v
Axis range |Auto ™ -0 :- 25.003:- 3 |- - 1.033/% - 155.6.% Z axis title Unit ppb

E]3.3.2 #htEuERSIgor ProfraY AR AE~ 5l
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3.4 EHFl=

() mifi‘Update List' #4(E3.4, BrBriXiga)

(b) REHIRBIEHIEFS (EExcelFFRAFIRIgor Proshfil) KHREHT (E24.1, BRETKX
i#b) .

(o) MIEHPEMNFIHEEMER 4 1 EREMIKECHR, SESFY, XAFIRERES (17) M9

i

[ | ScatterPlot E@

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

Programed by Wt f?ﬂwng, 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 ]
5993 X § | 02/01/2012 00:00:00 = — Uncin X &Y
= ¥ 1 lipe : )
Point | Date_time_FED sz‘slx 0.02 P » Type| single % | v
0| oz/o1/2012 00000 - 00 R=0.82 -
1l o ~ £ N=5982 E'g [ v unc (%) PR3
7 o ‘%40 WODRo geg 00 © [ unc (%) RIS
3 = o -‘ B g . = =
4 0. 101 8 20 jg B Y Unc (%) [sigma¥
5 30 X Unc (%) |sigmaX
[
s 0 T T T T T T
< 0 5 10 15 20 25
3
e Date_time_PRD v EC pgCm
Taxis e ] enable Z 60 . OC pgC m
Date_time_PRD Dste_time PRD Z axis 0 i 5 . - " ipbaboen 5 [mer s
OC_ugCM3 =
Dete e P 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013

e EC_ugCM3
HCI -3
£ (b) HNO2 S Py EC pgCm Lo v ah
HNO3 [EEELE fattaipe ity I‘._;J.L . , i o |:‘ . "‘"~f“"- J_,_?.M%m
T z
i3 "l \;“e - 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
= |Month

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

Axis range | Auto| v [ ¢ min [ x - PENGEE rofline ERENEN - o PRGEESS - . PEERGS Z axis title Unit| ppb |~

E3.4 |gordhpYEFHFIFRRA,

10
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3.5 S ERIEH

T2 ERESREFENY S a8, SR LB EARHERTk, B35/,

[ | ScatterPlot E@

Last Update:2018-06-20 Clear Buffer Re-plot  Plot Normal | Email: wucheng.vip@foxmail.com
Programed by We. Gﬁmg Close all Graphs  Re-plot batch https:/isites.google.com/site/wuchengust

Input Linear regression Multiply Y time series Percentile Readme Data peints |5993 Num columns loaded |49 Text columns lecaded |1
so03k X § | 102/01/2012 00:00:00 = UncinX&Y

y=2.81x-0.02 3:1lipe

Type|single % |~

190 KT -0 -

Point Date_tims_PRD 0 _uglM3 EC_ugtM3 HCL w0z 502

]
i ~

120 -
2 w0 O [ unc () FRIS
3 80 o : =

o :

4 0.101 ﬁ E ¥ Une (%) |sigmal
H 20 X Unc (%) |sigmaXk
&

<

Clear Input Update List
Y axis X axfp

Date_time PRD

Date_time_PRD A oc UgCM?) 0 ¥ = sl
£C ugoVi3 EC ugCM3 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
:gloz HCl 5 | 3
502 HNO2 N ‘ EC ngn:l ) o T
HNO3 S02 0 it P Sttt i, SRVRERE:. PVTRPOSI U WRE TR S Ao tagmiit
:“3 v HNO3 03/01/2012 05/01/2012 07/01/2012 09/01/2012 11/01/2012 01/01/2013
- NH3
General settings Track app cl nge Season settings Data masking
Title = site +Year/feasg NO3 Ftting Unc | Off | v | [ Error Bar [1] Refline Y axis title Unit ugC m3 | v
Regression Method |Weightdd 0D SO4 [CJExport txt for batch plot X axis title unit ugC m=3 |~

et v

Axis range | Auto |~ Na s - PR - e Z axis title unit ppb | v
NH4
'

B3.5 7£Scatter plot |gorf2FFigERT B4R
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4 ZENE

4.1 General settings

o ScatterPlot =N Bem =™
Last Update:2018-06-20 Clear Buffer Re-plot  Plot Normal ~ Email: wucheng.vip@foxmail.com
Programed by Wi @ﬁw Close all Graphs  Re-plot batch https://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
5993 X § | [02/01/2012 00:00:00 = — UncinX&Y_
:1 lipe ; "
Point Date_time_PRD ‘ 0C_ngzM3 EC_ugM3 ‘ HC1 ‘ HNDZ | s02 ‘ ? Type|single %|v
o oesise012 00:00:00 13 9398 5 70098 4106 8 252 -
1| oz/01/2012 01:00:00 16. 4866 7.05545 4785 8313 A ing _ 1z
2| oz/01/2012 02:00:00 15. 794 7 8785 5. 850 | 8515 100 § _ 105
3| oz/01/2012 03:00:00 17,2067 6.34135 6.037| 9.873 @ g i -
4| oz/1se01z 0400:00 15 8532 540798 0.100  5.933| 9.98 ﬁ o YUne (%) |sigmal
5| 02/01/2012 05:00:00 14,4007 463765 5.643| 9.807 2 X Unc (%) [Siemak
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Regression Method|Weighted ODR . Intercept with intercept .
Axis range ‘ OLS : -E

Weighted ODR
Deming

York
ODR

Intercept: #MEEE "No intercept”, YAGZ%SEFIEIRAR (ANERT Deming 1 York Regression).
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N TERIESIECERITEVE.
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4.2 Trace appearance settings

[# | ScatterPlot E@
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4.3 Axes settings
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Programed by Wi C“W 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
5993 % § | 02/01/2012 00:00:00 [[= — UncinXay_
:1 lipe § .
Point Date_time_PED | 0C_ugfM3 | EC_uelM3 | HC1 | HHOZ | 302 | » Type|single %|v
o 0z/01/2012 00:00:00 13,9398 B 70098 4108 | 8. 252 -
1| oz/m2mz o1:00:00 16. 4368 7.08545 4785 8313 AN l‘;g _ W=
2| oz/01/2012 02:00:00 15. 794 7.9785 5.959 | 8.515 100 @ _ 103
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Point Date_time_PED | 0C_ugtMs EC_uglME ‘ HCL | HHOZ | 502 ‘ Type|single %|v
o| ozso1/2012 00:00:00 13, 6308 5. 70098 4.106 | 8252 =
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5 91 “Input” &7t
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In Deming regression, the key parameter A is the ratio of the weights:
_ wX)
w(Y;)

and the weights are:
1

1
(U(Xi) = ? ,w(yi) = oy 2

l L
oy, and oy, are the standard deviations of the error in measurement of Xi 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

2 —

1 2
Ox; —ﬁ(b—a)

Uniform ‘
Probability density function 1 2
£(%) =E(Xl+m><Xl—(XXl—m><Xl))
)2
. =L @2 xmxx)? ="
b-a | B
As a result, the standard deviation of the error can be written
| | as
0 a b X oy, = mXi
Using maximum convention \/§

In "Input Data" mode, oy, and oy, are required as measurement error input for WODR and YR.
ox, and oy, are also used to calculate A for Deming regression.
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6 91 “Linear regression ” {F1t
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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 T, y [v] Multi select  [] Multi select
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6.2.5 1ZEHECEILIE- Num by range
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6.3.7 Export mask as txt
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