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[In(V/R?) - In(V - V) - a(p/p )m]

AOT = o

“In” is the natural (base ¢) logarithm

“V, “is the calibration constant for your sun photometer. Each channel (red and green) has its own
constant, which you can obtain from the GLOBE Web site.

“R” is the Earth-sun distance expressed in astronomical units (AU). The average Earth-sun distance is 1
AU. This value varies over the course of a year because the Earth'’s orbit around the sun is not circular.
An approximate formula for R is:

(-2
[1+73 cos (360° = d/365)]

Where “), “ is the eccentricity of the Earth's orbit, approximately equal to 0.0167, and “d” is the day
of the year. (Eccentricity is a measure of the amount by which the Earth’s orbit differs from a
circle.) Note that this equation predicts that the minimum value for R occurs at the beginning of the
year. The actual minimum Earth-sun distance occurs, in fact, in early January but not on January 1.

R=

“V”and “V . are the sunlight and dark voltage from your sun photometer.
ark

“a, “1s the contribution to optical thickness of molecular (Rayleigh) scattering of light in the atmosphere.
“F”or the red channel a, is about 0.05793 and for the green channel it is about 0.13813.

69

p” is the station pressure (the actual barometric pressure) at the time of the measurement.

13

p, ““is standard sea level atmospheric pressure (1013.25 millibars).
“m” is the relative air mass. Its approximate value is:

m= 1/sin(solar elevation angle)
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Date: July 7, 1999
Sun photometer calibration constant (V)): 2.073 V
Solar elevation angle: 41°
Station pressure: 1016.0 millibars
Dark voltage: 0.003
V Sunlight voltage:
1.389 V
Sun photometer channel: green
July 7, 2001, is the 188 ™ day of the year, so:
R=(1-0.0167%/[1 + 0.0167 = cos(360° = 188/365)] = 1.0166
The relative air mass is:
m=1/sin(41°) = 1.5243
Then, aerosol optical thickness is:
AOT = [In(V/R?) -In(Y -V ) -a (p/p )m]/m
,In(V) =1n (2.073/1.01662%) = In(2.00585) = 0.6960
In(1.389-0.003) = 1n(1.386) = 0.3264
a (p/p,)m = (0.1381)(1016/1013.25)(1.5243) = 0.2111
AOT = (0.6960 - 0.3264 - 0.2111)/1.5243 = 0.1040

GLOBES calculated AOT value for these data is 0.1039, a difference small enough to ignore
for these measurements.

In some situations, your AOT value may not agree this well with GLOBE’s value. For

example, if the solar elevation angle you observe with your solar gnomon is different from the
value calculated

by GLOBE — then the relative air mass calculated from your observed solar elevation angle will not
be accurate. This will cause the AOT calculation to be in error.

AOT can be expressed as the percent of sunlight at a particular wavelength that reaches the
Earth’s surface after passing through a relative air mass of 1. For this example with the green
channel,

% transmission = 100e ¢40T = 100ee 1040 = 90.1%
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Date Juuka Ammansaari Utajarvi 02600 Espoo
Inland Inland Inland Coastal
5/10/01 32 77 49 39
5/11/01 39 57 39 32
5/12/01 46 57 50 32
5/13/01 68 94 65 48
5/14/01 77 80 42 35
5/15/01 33 78 61 49
5/16/01 30 53 33 33
5/17/01 30 45 38 97
5/18/01 46 98 83 96
5/19/01 56 97 87 83
5/20/01 56 98 89 71
5/21/01 54 85 81 81
5/22/01 41 70 54 39
5/23/01 95 100 74 78
5/24/01 39 65 58 41
5/25/01 39 80 50 46
5/26/01 41 66 49 37
5/27/01 43 74 50 52
5/28/01 51 88 74 38
5/29/01 50 73 63 50
5/30/01 53 52 40 45
5/31/01 32 45 33 38
6/1/01 23 35 29 42
6/2/01 28 33 32 52
6/3/01 — 38 31 58
6/4/01 33 46 70 36
6/5/01 51 88 85 53
6/6/01 25 48 49 38
6/7/01 30 51 44 38
6/8/01 46 60 71 73
6/9/01 57 97 63 97
6/10/01 90 92 84 70
6/11/01 41 62 67 65
6/12/01 72 63 77 96
6/13/01 84 87 89 97
6/14/01 48 92 67 90
6/15/01 32 74 47 56
6/16/01 43 77 63 52
6/17/01 39 67 42 97
6/18/01 49 74 50 63
6/19/01 47 57 41 97
6/20/01 39 44 29 97
6/21/01 85 61 52 97
6/22/01 78 59 64 90
6/23/01 41 35 39 58
6/24/01 29 39 33 46
6/25/01 34 55 34 —
6/26/01 46 57 46 48
6/27/01 39 55 38 66
6/28/01 33 60 37 56
6/29/01 39 53 36 63
6/30/01 37 76 66 65
7/1/01 33 51 58 76
7/2/01 65 85 65 61
7/3/01 41 60 65 47
7/4/01 38 53 49 44
7/5/01 39 99 89 41
7/6/01 35 62 47 58
7/7/01 46 — 56 47
7/8/01 51 70 52 60
7/9/01 41 59 59 48
7/10/01 51 92 63 58
7/11/01 62 89 75 69
7/12/01 54 70 62 60
7/13/01 82 68 65 53

| Avg.RH 47.3 67.6 56.0 60.0
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Juuka Ammansaari Utajarvi 02600 Espoo
Date (2001) Average Temp. Average Temp. Average Temp. Average Temp.
2-day RH Range 2-day RH Range 2-day RH Range 2-day RH Range

°0) (%) °0) %) °0) (%) °0) %)
10-May 17.0 10.5 0.7
11-May 355 9.0 67.0 9.0 44.0 8.8 355 15.1
12-May 42.5 5.1 57.0 4.0 44.5 22 32.0 18.0
13-May 57.0 5.0 75.5 6.0 57.5 1.5 40.0 8.5
14-May 72.5 5.0 87.0 5.5 535 415 18.3
15-May 55.0 10.2 79.0 6.0 51.5 42.0 16.6
16-May 31.5 14.9 65.5 10.0 47.0 1.7 41.0 19.9
17-May 30.0 18.1 49.0 14.0 355 65.0 12.5
18-May 38.0 8.0 71.5 12.5 60.5 12.2 96.5 10.5
19-May 51.0 5.5 97.5 2.5 85.0 5.1 89.5 8.7
20-May 56.0 5.5 97.5 6.0 88.0 7.0 71.0 7.5
21-May 55.0 9.0 91.5 4.0 85.0 3.6 76.0 5.6
22-May 47.5 4.0 71.5 3.5 67.5 6.9 60.0 14.9
23-May 68.0 10.0 85.0 6.0 64.0 7.4 58.5 16.9
24-May 67.0 9.6 82.5 7.5 66.0 9.0 59.5 12.3
25-May 39.0 7.2 72.5 7.5 54.0 5.8 43.5 9.6
26-May 40.0 6.2 73.0 4.5 49.5 35 415 15.7
27-May 42.0 8.1 70.0 4.0 49.5 8.5 44.5 14.5
28-May 47.0 9.6 81.0 4.5 62.0 7.8 45.0 12.2
29-May 50.5 49 80.5 4.0 68.5 3.4 44.0 8.1
30-May 51.5 6.3 62.5 4.0 51.5 8.9 47.5 12.0
31-May 42.5 12.0 48.5 10.5 36.5 14.0 415 144
1-Jun 27.5 154 40.0 8.0 31.0 153 40.0 19.3
2-Jun 25.5 16.3 34.0 12.0 30.5 114 47.0 17.4
3-Jun 355 9.0 315 16.8 55.0 9.9
4-Jun 14.9 42.0 10.0 50.5 9.7 47.0 17.5
5-Jun 42.0 104 67.0 10.5 71.5 74 44.5 17.2
6-Jun 38.0 16.8 68.0 14.5 67.0 13.6 455 16.8
7-Jun 27.5 124 49.5 8.5 46.5 72 38.0 16.8
8-Jun 38.0 9.8 55.5 6.5 57.5 10.0 55.5
9-Jun 51.5 8.0 78.5 7.0 67.0 7.0 85.0 5.3
10-Jun 73.5 10.1 94.5 7.5 73.5 6.1 83.5 10.9




Juuka Ammansaari Utajarvi 02600 Espoo
Date (2001) Average Temp. Average Temp. Average Temp. Average Temp.
2-day RH Range 2-day RH Range 2-day RH Range 2-day RH Range
(%) (°C) (%) (°C) (%) (°C) (%) (0
11-Jun 65.5 9.6 77.0 9.5 75.5 10.6 67.5 11.0
12-Jun 56.5 6.1 62.5 6.0 72.0 5.2 80.5 6.7
13-Jun 78.0 5.6 75.0 8.5 83.0 6.8 96.5 5.0
14-Jun 66.0 12.5 89.5 8.5 78.0 6.8 93.5 4.7
15-Jun 40.0 15.5 83.0 8.5 57.0 11.5 73.0 16.8
16-Jun 37.5 13.5 75.5 7.0 55.0 120 54.0 18.2
17-Jun 41.0 12.8 72.0 9.0 525 140 74.5 123
18-Jun 44.0 6.7 70.5 8.5 46.0 8.4 80.0 12.3
19-Jun 48.0 8.2 65.5 9.0 45.5 8.8 80.0 2.4
20-Jun 43.0 9.6 50.5 9.5 35.0 10.5 97.0 2.5
21-Jun 62.0 7.3 52.5 9.0 40.5 7.9 97.0 3.7
22-Jun 81.5 4.1 60.0 7.0 58.0 3.2 935 107
23-Jun 59.5 9.2 47.0 8.0 51.5 6.7 74.0
24-Jun 350 1438 37.0 10.5 36.0 14.5 52.0
25-Jun 315 13.0 47.0 1.5 335 16.6
26-Jun 40.0 15.5 56.0 12.0 40.0 145
27-Jun 425 15.2 56.0 9.5 420 13.1 57.0 14.7
28-Jun 36.0 129 57.5 6.5 375 115 61.0 13.8
29-Jun 36.0 9.7 56.5 9.0 365 10.3 59.5 144
30-Jun 38.0 9.0 64.5 9.0 51.0 5.2 64.0 9.5
1-Jul 350 146 63.5 10.5 62.0 8.2 70.5 10.8
2-Jul 490 11.2 68.0 9.0 61.5 7.8 68.5 6.3
3-Jul 53.0 104 72.5 7.5 650 11.3 540 14.1
4-Jul 39.5 8.0 56.5 6.5 57.0 7.1 455 154
5-Jul 385 16.0 76.0 10.5 69.0 7.2 42.5 10.5
6-Jul 37.0 132 80.5 9.0 68.0 13.1 49.5 14.0
7-Jul 405 18.8 515 142
8-Jul 485 10.1 8.5 54.0 15.7
9-Jul 46.0 12.4 64.5 8.5 555 132 54.0 12.0
10-Jul 46.0 15.1 75.5 9.5 61.0 9.9 53.0 2.5
11-Jul 56.5 5.7 90.5 1.5 69.0 6.5 63.5 6.3
12-Jul 58.0 9.0 79.5 6.5 68.5 8.3 64.5 5.0
13-Jul 68.0 12.3 69.0 10.0 63.5 8.4 56.5 7.9
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25 22 10.00 2000/8/29
31 28 12.00
35 33 13.00
39 31 14.00
44 34 15.00
10 18 10.00 2000/8/30
25 23 11.00
31 29 12.00
38 35 13.00
53 43 14.00
59 60 15.00
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