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Ozone Calibration

Important Notes

Note: Environment and Climate Change Canada (ECCC) uses BfilePro to process the collected
instrument data. BFilePro is a software created by International Ozone Services (I0S) Inc. ECCC has
access to BFilePro via a license from IOS Inc.

An ozone calibration is conducted to determine or confirm the Oz and SO, extraterrestrial
coefficient (ETC) values for a Brewer spectrophotometer. These ETC values are used by the
Brewer software to calculate column O3 and SO, amounts from the photon counts during a
direct sun measurement. A calibrated and stable transfer standard is used to co-collect direct
sun ozone data with the instrument being calibrated. Data collected from this intercomparison
is processed using BFilePro software. BFilePro calculates the O3 and SO; ETC's for the instrument
being calibrated by producing a best-fit to the O3 and SO, values measured by the transfer
standard.

It is recommended that Brewer ozone calibrations be done at a minimum every two years in
order to confirm that the instrument is measuring ozone accurately. Ozone calibrations should
also be performed if there are changes to signal conditioning (filters, gratings and mirrors),
detection changes (PMT replacement or voltages affecting the PMT) or mechanical changes that
affect the dispersion.
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Pre-Calibration

It is important to confirm proper transfer standard (reference) operation prior to collecting
data for an ozone intercomparison. A diagnostic test script, pdhphgslapdtrsapdipd for a double
brewer (pdhgslapdtrsapdipd, single brewer), should be run and compared to previous data
collected. A change in operation to the transfer standard should be investigated and corrected
prior to starting the ozone calibration.

This SOP assumes that the reference and brewer being calibrated are installed correctly and that
the correct calibration step, absorption coefficients, uvres data, dead time and temperature
coefficients are being used. Diagnostic tests indicate the reference and brewer being calibrated
are in good working state.

1. Calculate Current Oz and SO; ETC’s for the Reference Brewer

Update the reference instruments ETC values if its standard lamp ratios have changed
significantly since the last ozone calibration. Determine the current R5 and R6 ratio values using
the results of the test string above if the instrument has traveled or average the last 20 entries
from the standard lamp average file (Sloavg.###) if the instrument has not been moved and
received any maintenance in the last 20 days. Calculate the updated Os and SO ETCs as follows:

e Updated O3 ETC = current R6 - R6 at time of last ozone calibration + O3 ETC in icf file
e Updated SO, ETC = current R5 - R5 at time of its last ozone calibration + SO; ETC in icf file

The R5 and R6 values at the time of the last ozone calibration can be determined by averaging
the 20 entries in the standard lamp average file (SLOAVG.###) after the date of the last ozone
calibration. If the standard lamp was changed at the time of the last ozone calibration then
delay the start date for selecting the range of entries to be averaged by a week or a few weeks
until the standard lamp intensity and ratios become stable.

If the updated reference ETC's differ by more than 10 units, update the reference icf and OP_ST
files to reflect this change. This will insure that the DOS window displays the correct DS value
and that BFilePro will use the most recent ETC’s when comparing to the Brewer being calibrated.
If the ETC's differ by less than 10 units, make no changes to the reference files.

A change of ten units in the standard lamp ratios (or in the ETCs) is approximately equal to a
change in ozone of one Dobson unit. For measured ozone values of about 350 DU (typical at
mid-latitudes) 1 DU of ozone represents about one-third of 1% difference in ozone which is well
within the uncertainty of the ozone calibration of about +/- 1 percent.

2. Calculate Updated O3 and SO, ETCs for the Brewer being calibrated

Repeat the above process for updating the ETCs for the instrument to be calibrated. These
calculated ETC’s should be close to the values arrived at when using BFilePro.



Data Collection

A schedule containing ds measurements (i.e. calsc.skd) should be run simultaneously on both
instruments to collect ozone intercomparison data. This schedule is designed to collect DS data
starting when the sun rises to an 80 degree solar zenith angle (SZA) and until the sun falls to a
SZA of 80 degrees in the evening. Sun sightings should also be performed on both Brewers every
1.5 to 2 hrs. during the data collection period.

The schedule should include the following:

e An hg/hphg hourly to ensure that the micrometer(s) is/are positioned correctly for ozone
measurement as instrument temperature changes through the day.

e At least one UV measurement should also be included every hour to ensure minimum
disruption of the UV record for the station where the instrument is being calibrated.

e At least 5 standard lamp tests should be run before the beginning and after the end of data
collection for each intercomparison day.

e A standard lamp test every two hours during the day would also be useful to monitor
instrument stability throughout the day and highlight any changes with temperature.

At a minimum one half of one clear sky day (either morning or afternoon) is required to provide
enough data for a good intercomparison. Ideally the intercomparison data should capture the
full span of the suns movement though the sky. The ideal time to collect intercomparison data at
most locations in the Northern Hemisphere is June 20t™ + 2 months since this is the time during
which the maximum range of SZA at a given station occurs. For Arctic stations good
intercomparison data can be collected June 20% + 3 weeks. For mid-latitude stations good
intercomparison data can be collected June 20% + 2 months. In tropical regions the range of SZA
are acceptable throughout the year therefore intercomparison data can be collected at any time.

1. Confirm the es.rtn and calsc.skd files used by the reference and Brewer being tested are
configured as illustrated below. This will ensure that the schedule requirments mentioned
above are executed.

) calsc.skd - Notepad ™| es B).ttn - Notepad ===
File Edit Format View Help File Edit Format View Help
-180 . 10000 REM es.rtn 12/05/2015 09:50:00
pdpﬂﬂhphqﬂdtrsbzmthhghsmﬁ 55555 REM Please keep Jine 10000 updated when changes are made. volodya savastiouk
555 II/MKIII/MKIV Set Up and Repeat Auto Sequence mostly for DS calibrations
tggdﬂs 55555 Re 11 NOTE: this routine will do (Hpghg only if the temperature changes between
attempts !'!
ﬂﬂﬂ%mes 35555 Rem
55555 REM
Pdﬂfﬂi 10500 DATA es
75.5 10510 IF Ql%+Q3%+Q4%+Q5%<>4 THEN RETURN:REM return if not automatic
dozes 10520 TF ED%=2 THEN ED%=3
-7 55555
tdo3blschges 55555 ' *#% set up command sequence *%%
- 5555 *
tdo3bischges 11010 UC%=0:11=0:QC=0:REM reset command counter to zero
pdo3blschges EEFEE ouplicate chis routine under a different name to modify the following parameters:
- 55555 ' Set NofUv¥%=0 To Skip UV 5cans, Set UV%=1,2 or 4 to to include 1,2 or 4 UV per hour
pdo3blschges 53553 :‘fSEt ua%-1 to do UA scan To replace one of the scheduled uv scans - *Lined 10 oceur on
- the half hour
pdo3bischges 55555 ° Set UF%-1 to do UF insted of uv on single instruments (forward scan only)
- 55555 ' Set DSONLY%=1 to include DS only (+HP/HG/SL), set DSONLY%=0 to include Other
pdo3blschges observations
- 55555 ' Set SC%=1 to_include SC scans, set SC%=0 to skip them.
pdo3blschges 55555 ° SC if scheduled will be done when at least § guod DS have been done and sc frequency
13 approximately 0.1 per hour randomly when 1. Z<mi<3
pdrues 55555 ° Set zP%=1 to include ZP scans, set ZP%=0 to sk1p them.
55555 set Zs%=1 to include Zs scans, set Z5%=0 to SK1E them.
pdo3blschges 55555 ' set zum¥=1 to include ZU scans, set zum%=0 to skip them.

pdo3blschges 11220 [N el s A A P ] IF TYPS<-"mkii1" THEN UF%-1 ELSE UF%-0
11235 qc=qc+1:G§(qc)="auto
pdozbischges 11220 Qr-1
11400 ZA1%(1)-74 :ZA1%(2)-166ZALX(3)-258 :ZAL%(4) -
pdo3blschges 11420 IF LA>20 THEN ZA1%(1)=00:ZA1%(2)=243: zA1%(3) 0:7A1%(4) =400
11440 IF LA>50 THEN ZA1%(1)=135:ZA1%(2)=207 :ZA: 1%(3)400 ZA1%(4)=400
pdo3blschges 11460 IF LA>60 THEN ZA1%(1)=171:ZA1%(2)=400:ZA1%(3)=400:ZA1%(4)=400
65 11480 JDAY%=VAL (ID$) :IF ABS(IDAY%-ZA1%(1))<15 OR ABS(IDAY%-ZA1%(2))<15 OR ABS(JIDAY%-
pdozbischges zn%(s))<15 o ABS(IDAYX-ZATR(4))<15 THEN 5C%=1 ELSE 5C%=0
pdo3blschges v
75
es
80
pdrues
90
pdes Mi="+sTr$(ZuM%) :Print#4, B$: GOSUE 3050
11600 GoTo 3400
calsc 65529 REM proper last line




2. Initate the calsc routine on both Brewer computers and allow this schedule to run until
adequate ds data is co-collected. During data collection perform sun sighting every 1.5 to 2
hours. Note: a clear sky during collection is preferred.

Data Processing using BFilePro

1. Create atest directory and copy all the working files (icf, dcf, uvres, relevant b-files and
OP_ST) for the reference and the pre/post files for the brewer being calibrated into this test

directory.

2. Double click on the BFilePro.exe icon to start the software and click OK to initiate the

program.

Name

P_Report
& BFilePro.exe

@ DisPro2015.exe
G LampsPro.exe

BFilePro

® BFilePro

Version 1.9.1.2
Brewer data processing tool

vices Inc. and Full Speclium Seience

4056644 KB
4x Intel Pentium o compatble

Ayalable Memary:
Platfarm, CPU;

checked and the values inputted as illustrated below.

e Recalculate b-files checked,
e Apply SL correction checked,
e Limit std values DU, 2.5,

e Limit mu values, 2.5 (Single Brewer) or 3.5 (Double Brewer),
e Default for Ozone layer height and Rayleigh height checked,

e FW2 positons 0,1,2,3,4,5 checked.

3. Click on the Options menu and select the Calculations tab. Ensure the following boxes are

E B-files processing software

File Options Help
EH e
Dis e |up |

] 1 ‘ Output | Intercomparison | Graphics | Advanced |

Proram Caloulations | Instrument canstants |
“ Uzone Calibration General ‘Air mass factor parameters Defadlt
[¥ Recalculate bfiles
=]

Al bfiles [b°%) hd
B12716.012
B12716.046

[ Calculate aerosal

[7 Calculate tempesature:
[~ Quick process
[~ Read DS only
[~ Check for UV files
[~ Save Umkher files
™ MustHaveDh
Iv &pply SL corection
[~ Interpolate calibrations

Ozone limitations
[ Limit std values, DU ,E

@ 0ld style QContral
[ Limit mu values 25

" Max slant ozane, DU |1000
r

1000|2000 |e0d

Ozone layer height, km |22 = 2

Rayleigh height, km10 [0 | @

[~ Use real Flaylsigh consction

SL limits
[ Limit SL values

15 RB std imit

Limitations
[~ Limit max ozone |1000

[~ Limit min ozone |0
Plot 400 at slit
C1C2C30 465
P2 positions to includsr
VoW 1wz |¥2widlss

[ Limit Intensity to >10000

[~ Save these options

Cancel




4. Next select the intercomparison tab and enter the three digit serial number of the

reference instrument and insure that the following boxes are checked;

e Calculate calibration information

e Remind me to provide data from this instrument

e Calculate the constants only

e Do not change the absorption coefficients

e Maximum number of minutes between the two instruments’ measurements, 10.

Options

Program ] Calculations ] |hztiument constants |
Output Intercomparison | Graphics | Advanced |

| Calculate calibration information

Standard instrument
The reference instrument's number |45
(" Do rot calculate calibration if no data from thiz instrument provided

(* Remind me to provide data from this instrument I}

M ew instruments

" ze new calibration to recalculate data ‘on the iy’
(¢ Calculate the constants only
v Do not change the absorption coefficients

[~ Make 502 zero [ignore S02 from the reference)

b awimum number of minutes betwesn the bwo instruments' measurements | 12 =1

[~ Save these options MCancel 0K,

Adding the Reference Brewer to the Instruments Constants Tab

5.

Next select the Instruments constants tab and click on the Add button beside the
instrument number box and enter the three digit serial number of the reference
instrument.

Then click on the Add a new calibration button which opens a Calibration details window.



7. Input the date of the last calibration in the This calibration start date field and the
averaged SL ratio values for R6 and R5 calculated from the worksheet in the appendix
(average of 20 SL ratio values following the last calibration).

8. Next use the browse buttons to navigate to the reference instruments current icf, dcf
(cubic), dwl, zs and uvr files in use. These should be located in the test directory created
earlier. Use the references in use OP_ST file to determine the correct files to be linked.

9. Click OK on the Calibration details window to save these constants for the reference
brewer and any subsequent warning messages that appear.

E-files processing software

Options & Calibration details -0 ﬁ
Output | Intercomparison | Graphics | Advanced | This calibration start date @;04;2015 j | |12: 000 AM _:L
Program ] Calculations Instrument constants Julian days
Instrument number It iz effective unti | | |EndTime

W =] e -J» Diiginal data  Recalculated d n
t b 1!
= rianal seta FeauEEd e Tirme comection in hours |9
Emneve [ | |Dat ~| |5aid | RE(03) RS (S02]

At the time of the calibration: |1 709 |3555 |D

0

Calibration date 113 effective until | Today 244
|22/04/2015 | [1200:00 AM ICF file to use [C:\sershmoniquebtDesktopsOzone Cal S0P Browse
ICF file | pCEs Te ] UVRES fle | Advane '

DICF file to usze |EI:\Users\moniqueb\Desktop\Dzone Cal SOF Browse
pzerzhmoniquebhDeskioptOzone Cal SOPACurent 046 uzed

TC Abs |03 |2_35 |302 Dead time ’E

236708 ETE’W ,ﬁ Cal ,E Zero ’ﬁ
Jamies ob [RE [Rs |ooooo [ooo

DL file ta LJ35|E:\U zershmoniquebhDesktoph0zone Cal S0P Browse

Z5 file to use |C:\Users\moniqueb\Desktop\Dzone Cal S0P Browse

UIWRES file |EI:\Users\moniqueb\Desktop\Dzone Cal SOF Browse

rlelelelelele

408274 o 5000 10000 [15000 (20000 [25000 _
ETC file [NoFiledssigned Browse
Mﬂemove this calibration ﬁcalibration | Neutral filters |NOFiIeAssigned 3
rowWse pr
] — ] ~
1 | »

[~ Save theze options Cancel ak.

10. The fields circled above will now be populated with values from the icf file linked to this
instrument and date. Check mark Save these options and click OK.

Adding the Brewer being Calibrated to the Instruments Constants Tab
Pre-Calibration State

11. From the main BFilePro screen click on the Options menu and select the Instruments
constants tab and click on the Add button beside the instrument number box and enter
the three digit serial number of the Brewer being calibrated.

12. Then click on the Add a new calibration button which opens a Calibration details window.



13. Input the date of the last calibration in the This calibration start date field and the
averaged SL ratio values for R6 and R5 calculated (average of 20 SL ratio values following
the last calibration).

14. Next use the browse buttons to navigate to this Brewers current icf, dcf (cubic), dwl, zs
and uvr files. These should be located in the test file created earlier. Use the Brewers in
use OP_ST file to determine the correct files to be linked.

15. Click OK on the Calibration details window to save these constants for the reference
brewer and any subsequent warning messages that appear.

16. The fields located in the ICF file tab will now be populated with values from the icf file
linked to this instrument and date.

17. Check mark Save these options and click OK.
Post-Calibration State

18. From the main BFilePro screen click on the Options menu and select the Instruments
constants tab and choose the number of the Brewer being calibrated.

19. Then click on the Add a new calibration button which opens a Calibration details window.

20. Input the start date of the intercomparison data just collected and the SL ratios R6 and R5
calculated at the time of this intercomparison.

21. Click the Browse buttons to open the pre-calibration icf file and the dcf, dwl, zs and uvr
files that are to be used moving forward (post-calibration files).

22. Click OK and any error messages that may be displayed until you return to the Options
window.

23. Edit any values located in the Instrument constants tab relating to the icf file. Asan
example, the abs constants (use abs values from O3 line fit file), cal step, dead time, TC's
may have changed following instrument maintenance.

24. Click OK to save these changes and again when asked to confirm.

25. A prompt asking to save a new ICF file will activate, add the word test to the file name
and save (i.e. icf12716_test.012, use the Julian date corresponding to the start of the
intercomparison).



26. The fields located in the ICF file tab will now be populated with values from the icf file
linked to this instrument and date.

27. Checkmark Save these options and click OK.

28. In the main BFilePro window use the directory dialog field to navigate to the directory
containing the intercomparison B-files. Highlight the B-files for both the reference and
the Brewer under test and click on the Process button.

29. Click on the Graph tab.
FE; B-files processing software ===

File Options Help
=] =] Table Graph | Calbration| SunScan | Langley | NDF | SLTC]|

Dis | #wn |up |

Ozone airmass factor
35 26 19 16 1.4 1.3 1.2 12 12 13 15 1.7 22

i Ozone Calibration

o 012 ds 03 n (dR6 2)
& 012 03 302 n (AR5, -3}
———— 046 ds 03 n (dR6: -3)
& 046 ds soZ n (AR5 §)

350

Ozone, DU
0
%

w
=
S

]

B12816 046 [
12916012

E12916 045
SENE 335
FENE

+ + t + + t t + + + + Frrrrri
15 16 17 18 19 20 21 22 23 00 01 eaeae0e

May 08, 2016 (127) UTC hours
SATURNA (48.77N,123.13W)
Wwhat o piot Flot resuts
W Ozane 502 ~| W ind W Localnoon el i Save BMP
[ New [~ Avg
Procass | Ciomgraph | | ¥ 02 7 2 [ Fel™ Fn [ T [T NDFIT si [ avpd =
T 2 files selected D REC:ON Al caL: 2046 (10 mi [h STD<=25 £ Mu<=35

30. In the What to plot area checkmark the Ozone, Ds, mu, local noon boxes. Also using the
drop down box beside Ozone, select SO..
31. The Oz and SO; data intercomparison data will now be displayed in the Graph tab.

32. In the Plot results area confirm that the New check box is checked. (toggle New and Old
to view the changes in SL ratios where Old is without SL ratio correction and New is with
the SL ratio correction applied).

33. Next click on the Save BMP button to save a screenshot of this graph. Name the file as
follows;
O3JJJYY A.&&&_ #it# original.bmp



JJJ is the 3-digit Julian Day corresponding to the first day of the intercomparison
data,

YYis the 2-digit year,

A is either initial or final, depending whether this calibration is before (initial) or
after (final) instrument maintenance and calibrations,

&&& is the 3-digit serial number of the reference Brewer,

### is the 3-digit serial number of the Brewer under test,

original is in reference to using the original icf file (i.e. no changes to ETC's).

Correcting for ETC-related Curvature

34. Now navigate to the Calibration tab. Select the serial number of the Brewer being

calibr
this B

ated from the drop down window. The new calculated ETC’s will be displayed for
rewer relative to the reference Brewer.

@) B-files processin

B[]

B

B12816.012
E12816.046
B12516.012
B12916.046
B13016.012
B13016.046

ﬂ 2 files selected

File Options Help

Dis | | |

sz Ozone Calibration

Process | Clear graph

g software o= ]

2 Table ] Graph Calibration .‘Sun Scan\ Langley| MDF | SL TC|

-
Mew constants
Absolute ETCs Ozong secs Temp. coeff.
ETC heoplion NE#ETCWEZ [NewETOWZ [NewETCWIZ
Ozone | 3087 0343 [Eaii [Editt [Editn
[E<t1 [Edt [Edit
ggp 2912 11615 |Edit1 |Edit1 |Ediﬂ
[Edit [Editt [Edi

[v Save new ICF file

[v Save newETC file Save

Statistics

Air mags range uged for calibration 177 . |33
Average ozone 437 MNurnber of paints 101

[@ REC:ON WAl CAL: 2046 (10 mitLgh 5TD<=25 £H Mu<=35

35. Place a checkmark in the Save new ICF file and Save new ETC file boxes and click on the
Save button.

36. An ETC save window will open. Name the ETC file using the Julian date corresponding to
the start of the intercomparison (i.e. etc12716.012) and save.

37. Following the ETC file creation another save window will open for the creation of a new

ifc file

. Name the new icf file using the Julian date corresponding to the start of the

intercomparison (i.e. icf12716.012) and save.
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38. These newly created files will now need to be associated with the Brewer being
calibrated by updating the calibration files used in the Instruments constants tab.

,E B-files processing software
File Options Help

Options E Calibration details - O ﬂ
Output | Intercomparison | Graphics | Advanced | Thiscalbration statdate  os05.0ms | [113 [zoomam ==/
Program ] Calculations Instrument constants Julian dayz
Instrument number Itiz effective until |Tnday 18 ‘EndTime
1 | 2 -
Origihal data  Recalculated data Time conection in hous il
B -
w \ = ot =] [soid = RE(03] AS(S02]
Al the time of the calibration: |1 345 440 il il
Calibration date W effective until W ’ﬁ .
|05/05/2018 | [tzoo00am ICF file to use |C:\sersmariquebiDesktopiOzone Cal SOP' | Browse |
ICF file. | DCF file | Z5 file | UVRES file | Advanced | Histar | DEF fle o use [EAlsersmoriquebDeskiopDzone Cal S0P Browse
C:]serz‘moniquebhDesktopbDzone Cal SOPS0T2%cf1 2716_Test.012
DL file b X . .
- TC ahs |D T |2.44 |1.1E15 Dead time ’? E ile b uzel £ 4 | serstmaniquebhDesktophOzane Cal SOP Binuss |
Open == |
g?ﬁggé ETC[3062 [2723 | cal [910 Zero [2698 | 3 -
Look in: , M2 - CF B3~
nozoz | °b |19 [3440 (00000 (000 .
-0.9745 |D |5UDU |1UDUD |1SDUD |ZDUDD |ZSUDD Mame Date modified Type Size *
] icf12516 - Test.012 (08/08/2016 9:20 AM 012 File
Add a new calibration | Femove this calibration | Edit this calibration | | 7]icf12516.012 (08/05/2016 3:43PM 012 File 5
7] icfl2616.012 (08/08/2016 10:29 ... 012 File
1 icfl2716.012 10/08/2016 1:08 PM 012 File
]| \cle?lG_Test.Clqu\, 10/08/2016 2:30 PM 012 File -
4 n 3
File name:  icf12716.012 Open
[~ Save these options Carss] oK. Files of type: | j Cancel

39. From the main B-files processing software window click on Options and choose the
Instrument number of the Brewer being calibrated and correct calibration date. Then
click on Edit this calibration.

40. Click the Browse button for the ICF file to use and choose the icf file with the updated ETC
values created in step 37 above. Then click open.

41. Next click the Browse button for the ETC file and choose the ETC file created in step 36
above and click open.

42. Click OK on the Calibration details window to associate these two files with the Brewer
being calibrated.

43. Next click OK on the Options window and subsequent warning messages.
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44, Click on the clear graph button and process the comparison b-files being used.

I—E B-files processing software
File Options Help
=K -] Table fGraph | Calibration | SunScan| Langley | MDF | sL TE.‘

Dis | 4un |up |

[ feal

Dzone airmass factor
35 28 18 18 14 13 12 12 12 13 15 17 22

% Lzona alibratinn

350

Ozone, DU
w
®

a
4
5

B12816.012
B120916.045
B12916.012 [
B12916.045
B13016.012 335
B13016.045

+—— 012ds 03 n (dRE:-2)

A 012 ds 502 0 (dRS. -3)

— ¢ 046dso: n(gne-3)

——a—— 046 ds s02 n (dRS: §)

W‘E 1'6 1‘7 1'5 1‘9 ZIU 2'1 2'2 2‘3 UIU U‘W @oaaead
WMay 08, 2016 (127} UTC hours
SATURNMA (48.77N,123.13W)
What to plat Plat results
W Ozone [S02 ~| i @ Local noon | @ |mhy Save BMP|
5 W MNew [~ Ava
— | Clear graph W Ds [T Z2s [T Fz[C Fm [T [T MDFI™ s [ avod Print
5] 2 files selected B REC:ON Al cAL: 2046 (10 mil [l 5TD<=25 £ mu<=1s5

45. The resulting graph illustrates a good agreement between the Brewer being calibrated
and the reference. The two plots should be within a few Dobson units throughout the

entire intercomparison period.

46. Further ETC tweaking can be done to allow for tighter agreement between the reference
and the Brewer being calibrated. ETC values should be rounded to the nearest 5 for O3

and 10 for SO2.

47. The ETC values obtained using BFilePro for the Brewer being calibrated can be graphically
compared to the expected ETC’s determined in the Pre-Calibration section. Simply input
these expected ETC’s in the Options window and save them to a new icf file when prompt
(i.e. rename to icfexp.###). Then Edit this calibration and Browse to the new icf file just
created.

48. Next click on the Save BMP button to save a screenshot of this graph. Name the file as
follows;

O3JIJYY A.&&&_#itH new.bmp

e JJJis the 3-digit Julian Day corresponding to the first day of the intercomparison
data,

e YYisthe 2-digit year,
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e Ais either initial or final, depending whether this calibration is before (initial) or
after (final) instrument maintenance and calibrations,

o &&& is the 3-digit serial number of the reference Brewer,

o ### is the 3-digit serial number of the Brewer under test,

e new is in reference to using the new icf file (i.e. includes changes to ETC's).

Confirmation of Results

49,

Next home out and close the DOS box for the Brewer being calibrated.

50. Copy the new icf file into the calibration instrument’s constants directory and edit the

51.

Op_st.#### file in the constants directory to the updated the icf filename.
Weather permitting, run several direct sun ozone measurements on the reference and
the Brewer being calibrated to confirm that the direct sun ozone measurements agree t

within 1-2% and that the intercomparison data was processed correctly.

Notes

BFilePro calculations are based one or a few days of data. The calibration technician
must factor in expected results when determining the final ETC’s to use.

(o]
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Appendix

Real Example: Post maintenance results using a worksheet.

Saturna Calibration Trip, May 2-9, 2016.
Reference Brewer: 046
Brewer being calibrated: 012

Reference s/n

Current OP_ST
icf11316.046 SL Ratio following last Calibration

dcf12715.046  |iulian Date range used |  08316-10316 |
dwl12715.046
25f19514.046 [R5 (SO,) R6 (0)
uvr18914.046

etc none

fi none

Brewer being Calibrated s/n 012

Current OP_ST
icf21014.012 Current ETC values

dcf09911.012  |ETCso, 2729  |ETCos 3062

dwl09911.012
zsf12006.012 SL Ratio following last Calibration

uvrl5014.012  |Julian Date range used [24815-26815 |
etc None

fi None RS (SO,) 3436  |R6(05) 1944

SL ratios of period following new calibration, inter-comparison
Julian Date range used | 12916-14816 |

v s0) [ 50 Jns 0
Expected ETC values based on ASL Ratios

ETCso; 2733 |ETCos 3064

Calculated ETC values based on BFilePro

ETCsoy 2912 |ETCos 3087

Final "tweaked" ETC values based on graph agreement

ETCso, 2900  |ETCos 3090
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