I * I Environnement et Environment and
Changement climatique Canada  Climate Change Canada

Aerosol Optical Depth
File Creation SOP for
the Brewer
Spectrometer

The Canadian Brewer Spectrometer Network

Réseau Canadian de spectrophotometric — Brewer

Updated: May 13, 2020

Version




AEROSOL OPTICAL DEPTH FILE
CREATION SOP for the BREWER
SPECTROMETER

0B Sy
=

The Canadian Brewer Spectrometer Network
Réseau Canadian de spectrophotometric — Brewer

2017




Aerosol Optical Depth

Aerosol optical depth (AOD) is a measure of the extinction of the solar beam by dust and haze. In other
words, particles in the atmosphere (dust, smoke, pollution) can block sunlight by absorbing or by
scattering light. AOD tells us how much direct sunlight is prevented from reaching the ground by these
aerosol particles. It is a dimensionless number that is related to the amount of aerosol in the vertical
column of atmosphere over the observation location. !

A value of 0.01 corresponds to an extremely clean atmosphere, and a value of 0.4 would correspond to
a very hazy condition.!

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.

Configure Brewer to determine AOD
Building on the Ozone Calibration SOP the AOD can be determined by completing the following steps.

1. Create a blank notepad file named aodval.xxx (xxx is the serial number of the brewer being
configured) and save this notepad in the instruments constants directory.
2. Open the etc file created at the end of the ozone calibration SOP and copy these values into the
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newly created aodval file.
3. Open the dispersion line fit file that corresponds to the dispersion file currently in use by the
Brewer. Scroll to the line fit information corresponding to the current calibration step in use. Copy

the O3 abs and SO2 abs lines into the aodval file.
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910 wavelength(A) 3021.42 3062.98 3100.40 3134.78 3167.69 3199.61 502! 1.1606 -
Resolutionia) 7.69 10. 42 10.26 10.77 10.58 10. 40
03 Abs (1/cm) 3.1426 1.7825 1.0057 0.67584 0.3744 0.2971 03: 0.3478
sozabs (1/cm) 11.079% 6.7513 1.9725 1.58350 0.9818 0.5732

dzone weighting: 0. 00 0. 00 -1.00 D.24 2.68 -1.92 03: 0.4099 0.6 -0.0 —

502 weighting: 0. 00 -1.00 0. 00 0. 00 4.43 -3.43 502: 1.1428 -0.3 0.0 _J
Rayleigh coeff.: 5407 5097 4836 4611 4409 4223 -3.0 / -5.5 (DU)
Rayleigh orign.: ] 4870 4620 4410 4220 4040 +0.3 / -2.2 (DU)
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4. Open the Brewer being configured FIOAVG file. Copy a line that is after the calibration and ICF file
dates into the aodval file.
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DBO16 16 1 1 3 50609  +0 60024  +0 &0132 +26 60458  +0 59866  +0 58733 +0 .
DBF16 13 1 1 3 50600 +26 60014 +18 60120  +0 60460 +26 59851  +0 58725  +26
09416 12 1 1 3 50646 +18 60077  +0 60175  +0 60516  +0 59907 +18 58777  +0
10816 16 1 1 3 50628 +37 60062  +0 60169 +0 60500  +0 59890  +0 58770 +0
13616 14 1 1 3 51855 _ +0 61287 _ +0 61420 +18 61775 _+0 61192 +0 60093 _ +0]
14316 16 1 1 3 51810 +0 61266 +37 61397 +26 61761 | +0 61177  +0 GOODEE  +0
15016 15 1 1 3 51792 +32 61239 +18 61364  +0 61721 |+1B 61137  +0 60036  +0
15716 26 1 1 3 51812 +26 61290 +0 61426 +0 61783 | +0 61210 +18 GO0L08 +26
16416 14 1 1 3 51BB6  +0 61316  +0 61444  +0 61801 | +0 61214  +0 GO0116 +26
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5. Save the aodval file into the Brewers current constants directory.
6. Following the next completed ds measurement an AOD320 heading will populate the summary
results field.

SEP 19/1?_dag= 262 03 #235 = TORDNTO C.U.T. E 17:48:00 4.10
wx ec_sc auto RH = 4» - in: out: 43.14 1.36

UV extended scan started at 17:43:26
UV extended scan — Forward direction - Slit 5
Dark Count = .1

TIME W INTENSITY

D3 03
.90 122510.00 2136182 Z3 03
.93 101624.50 1772005 D3 502
.96 125570.50 2189547 A0D320
.99 99747 .00 1739268

v at 17:33:53
.70 131633.50 2284804 SL R6 at 17:16:26
P2 139448.50 2431535 Last HG at 15:52:53
.79 145603 .50 2538858 Current temperature
.78 148724.00 2593270
.81 150011.00 2615711 UV extended scan started
.84 134621.50 2347367
.87 141506.50 2467420




Viewing AOD plots

7. Open BFilePro to activate the B-files processing software and click Options and then the
calculations tab. Check the Calculate aerosol option.

8. Next click on the Output tab and check the Aerosol option in the ds tab. Select the output directory
of choice. Click OK.
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9. Navigate to the data directory containing the BFile/s to be analyzed. In the drop down window

beside Ozone select AOD.

10. Highlight the Bfile/s and click process. The AOD plot for the date/s chosen will be displayed in the
lower portion of the graph.
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Ref!: https://www.esrl.noaa.gov/gmd/grad/surfrad/aod/



