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Introduction

The Brewer spectrophotometer utilizes two main methods for determining column ozone, direct sun
(DS) and zenith sky (ZS). The DS measurements are processed using Beer’s Law however the ZS
measurements are processed using an empirical parametric equation with 9 parameters. These
parameters can be calculated using large data sets of near simultaneous DS and ZS measurements that
were conducted over a wide range of ozone values and air mass factors.

The nine parameters used in the equation describe the relationship between the total ozone column
(TOC) and the ZS measured values. These relations include effects from the instrument and from the
sky. By modeling the effects from the sky it is possible to separate the two effects and then the effects
from the instrument can be represented as a linear correction to the sky effect. This process is
described in detail in Fioletov et al, 2011.

Data Processing

1. Create a test directory and copy into this directory the following;

New folder = O @
Name Date modified

J 012
b12716.012
b12816.012
b12916.012
7] b13016.012
5! ds2zs.exe
7| ds2zs12.cfg
7] icf12716.012

e The relevant b-files for the brewer requiring the zenith sky chart coefficient.
o Theicf file for the brewer being analyzed.

o The ds2zs.exe file.

o The ds2zs.cfg file.

2. Open the ds2zs.cfg file with notepad. Enter the parameters relevant to the Brewer being
analyzed. A completed configuration file for Brewer 012 is illustrated below.
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files: b®.012

jcf: icfl2716.012

zsf: &II

dtime: 10

min mu: 1.2

max mu: 4.2

max std: 2.5

03 height above station (km): 22
rayleigh height (km): 5

pifference between 03ETC and SLRE: 1144

The parameters are defined as;

o files: change the b file naming to reflect the brewer being analyzed as displayed above.
o icf: enter the icf file to use in re-processing .
e zsf: refers to one of the following 4 models based on location.

a. &l: Tropics Albedo = 0.05,

b. &lI: Midlatitudes Albedo = 0.05,

c. &lll: High Latitudes Albedo = 0.05,

d. &IV: High Latitudes Albedo = 0.80.



e dtime: maximum time difference between ZS and DS (default 10).
e min mu: minimum air mass factor for DS/ZS pairs (default 1.2)
e max mu: maximum air mass factor for DS/ZS pairs (default 4.2).

e max std: max DS/ZS ozone standard deviation within the measurement (default 2.5).
e O3 height above station (km): ozone layer height above the station (default 22 km).
e Rayleigh height (km): effective air height for Rayleigh calculations (default 5 km).

o Difference between OsETC and SLR6: the difference between O3ETC and SLR6 at

calibration.

3. Save this newly created configuration file, i.e. ds2zs012.cfg in the same test directory created
earlier.

4. Highlight and drag the new configuration file into the ds2zs.exe file.
5. The ds2zs.exe program will execute it’s routine and create two files in this same directory;

a. ds2zs.dat: file contains the ozone data that was used in the processing and reprocessed
ZS data with the new calculated coefficients.

b. ds2zs.zsf: file contains the newly calculated coefficients and statistics for the ZS

processing. This file is used by the operational Brewer software once it has been
renamed.

6. Rename ds2zs.zsf file as follows, zsflllyy.### i.e. zsf13016.012.

7. Copy the new zsf file into the OP_ST file of the Brewer being analyzed.
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do3dicf zo3icf zo3fit zrat do3orig zo3dorig mu zsmu za P

315.3 312.0 311.1 -0.013 310.1 312.7 3.687 2.877 74.93 7087 6249 0.3483 3090 42497.5994
315.5 312.0 318.9 +0.011 310.4 312.7 3.574 2.875 74.39 6969 6249 0.3483 3090 42497.6017
351.8 338.2 350.7 -0.003 351.5 352.5 1.233 1.116 35.94 4629 4457 0.3483 3090 42408.7798
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N =3 a=1.0494 (0.0186) b = -133.4894 (14.9916) r = 0.9991
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