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Diurnal Variation of Equivalent Width of H,O and O,
in Earth’s Atmosphere

Dong-il Kang*
Gimhae High School, Gyeongnam 621-912, Korea

Abstract: The scattered light of solar radiance near the infrared ray area was observed to measure H,O and O, absorption
lines. The changes of H,O and O, equivalent width were calculated on the basis of the measurement. O, equivalent width
showed negative correlation with the amount of solar radiance; O, equivalent width had a tendency to diminish as the
amount of the solar radiance increased and to increase as the amount of the solar radiance decreased. On the other hand,
H,O equivalent width showed the positive correlation with the amount of solar radiance. Especially it was noted that the
sum of equivalent width of absorption lines created by H,O and O, in a day was fairly constant. It is implied that the
constant equivalent width is caused by the complementary development of photodissociation and recombination in O, and
HQO.
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Table 1. Specification of USB2000

Specification Value
Detector range 600-800 nm
Pixels 3648 pixels
Pixel size 16 bit

Pixel well depth 1000,000 electrons
S/N 300 (at full signal)
Corrected linearity >99.8%

Optical resolution ~0.3 nm FWHM
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Fig. 1. Raw spectrum of USB2000. The dimension of y-
axis ADU means analogue digital unit.
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Fig. 2. Continuum normalized spectrum. Long wavelength
area has very bad S/N. Note that the dimension of y-axis

changed to relative intensity.
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Fig. 3. Residual spectrum. The value of this spectrum repre-
sents the difference between mean spectrum and observed
spectrum.
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Fig. 4. Standard deviation spectrum.
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Fig. 5. O, and H,O spectrum synthesized from HITRAN
database.
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Fig. 6. Equivalent width to hour graph of 2009-3-26. Bad
weather made distributed data points before noon.
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Fig. 7. Equivalent width to solar radiance graph. This graph
is plotted using the data of Fig. 6.
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Fig. 8. Equivalent width of O,+H,O.

Table 2. Sum of equivalent width of O, and H,O

EW (nm) r.m.s error

yr-month-day (0:+11:0) (nm) %)
2010-03-30 5.831 0.124 2.12
2010-04-02 6.073 0.131 2.16
2010-04-03 5.940 0.061 1.02
2010-04-05 5.859 0.269 4.59
2010-04-06 6.125 0.102 1.67
2010-04-07 5.973 0.121 2.02
2010-04-08 5.975 0.159 2.67
2010-04-12 5.957 0.270 453
2010-04-14 6.034 0.222 3.67
2010-04-15 6.004 0.265 4.42
2010-04-16 5.927 0.105 1.77
2010-04-17 5.819 0.139 2.39
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