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DIRECT MEASUREMENTS OF WATER VAPOR FLUXES WITH
DIFFERENT HYGROMETERS

By Osamu Tsukamoto and Yasushi MITSUTA

Synopsis

Turbulent fluxes of water vapor were measured with eddy correlation method using different
kinds of hygrometers; thermocouple psychrometer, infrared hygrometer and Lyman-alpha humidio-
meter. The results show that water vapor fluxes by infrared hygrometer and Lyman-alpha humi-
diometer are almost the same value and both sensers have been proved to have good reliability in
flux measurement. However, the results of thermocouple psychrometer are less than others by 20%
on an average, due to underestimate in high frequency region.
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Fig. 2. Schematic arrangement of the infrared hygrometer.
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Fig. 3. Electrical layout of the infrared hygrometer.
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Fig. 5. Time variations of rms values of vertical velocity (w) and specific humidity

(QP, QI, QL) covariances of w’g’ and their correlation coefficients.
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Fig. 8. A typical power spectrum of specific humidity for each g-senser (Run 2-1).
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Fig. 11. A typical co-spectrum of vertical velocity and specific humidity for
each g-senser (Run 2-1).
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Fig. 13. The raw and corrected time histories of ¢(QP) and w’¢’(QP) compared to
the time histories of ¢(QI) and w’¢’(Ql).
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Fig. 14. Power spectrum of corrected humidity

of the thermocouple psychrometer
compared to the uncorrected spectrum
and the infrared hygrometer spectrum
(Run 2-1).
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Spectral correlation coefficients, rootcohe-
rence and phase lag between corrected
humidity of thermocouple psychrometer
and infrared hygrometer compared to
the uncorrected data (Run 2-1).
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Fig. 16. Co-spectrum of corrected humidity of

the thermocouple psychrometer and
vertical velocity compared to the uncor-
rected data and infrared hygrometer
data (Run 2-1).
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Table 2. Results of correction for thermocouple psychrometer

aq (g/kg) @'’ (cmfs-glkg)
Run No. QP | QP

—————— -— e QI QI

uncorrected | corrected uncorrected | corrected
2-1 0. 250 0, 260 0, 241 2,55 3,65 3,51
2-2 0. 216 0.221 0.172 0. 422 0. 765 1.29
2-3 0.133 0. 140 0.158 1.12 1,53 1.91
2-4 0. 262 0.275 0. 244 3.82 4.49 3.69
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