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Abstract

Observation of hydrometeors’ behavior in the atmosphere is important to understand weather and
climate. By conventional observations, we can get the distribution of water vapor at limited number of points
on the earth. In this study, the precipitable water has been estimated from the split window channel data on
GMS-5 based upon the technique developed by Chesters et al.(1983). To retrieve the precipitable water, water
vapor absorption parameter depending on filter function of sensor has been derived using the regression
analysis between the split window channel data and the radiosonde data observed at Osan, Pohang,
Kwangju and Cheju staions for 4 months. The air temperature of 700 hPa from the Global Spectral Model of
Korea Meteorological Administration (GSM/KMA) has been used as mean air temperature for single layer
radiation model.

The retrieved precipitable water for the period from August 1996 through December 1996 are compared to
radiosonde data. It is shown that the root mean square differences between radiosonde observations and the
GMS-5 retrievals range from 0.65 g/cm? to 1.09 g/cm? with correlation coefficient of 0.46 on hourly basis. The
monthly distribution of precipitable water from GMS-5 shows almost good representation in large scale.
Precipitable water is produced 4 times a day at Korea Meteorological Administration in the form of grid
point data with 0.5 degree lat./lon. resolution. The data can be used in the objective analysis for numerical
weather prediction and to increase the accuracy of humidity analysis especially under clear sky condition.
And also, the data is a useful complement to existing data set for climatological research. But it is necessary to
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get higher correlation between radiosonde observations and the GMS-5 retrievals for operational
applications.
Keyword : Precipitable Water, Water Vapor Absorption Parameter, Split Window, Clear Sky
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Figure 1. The GMS-5 split window channels are illustrated by a sketch of the earth’s radiance spectrum.
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Estimarion of Precipitable Water from the GMS-5 Split Window Data
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Figure 2. Spectral responses for the GMS-5 and NOAA/AVHRR split window channels at 11 and 12um.
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Figure 3. Algorithm for estimation of precipitable water using GMS-5 split window channels data.
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Estimation of Precipirable Water from the GMS-5 Splif Window Data
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Table 1. List of stations and data numbers used by determination of water vapor absorption parameter.

Station No. Station Name Latitude (North) | Longitude (East) Height Data No.
47122 Osan 37° 06 127° 02 52 m 17
47138 P'ohang 36° 02/ 129° 23 6m 43
47158 Kwangju 35° 07’ 126° 49 I3 m 20
47185 Cheju 33° 17 126° 10 72m 41
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Figure 4. Water vapor absorption parameter of GMS-5 split window channels derived from regression
analysis using radiosonde data for satellite objective variable.
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Estimation of Precipitable Water from the GMS-5 Split Window Dara
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Figure 5. Discrimination of clear sky using blackbody temperature at surface calculated from Lowtran 7 model
and comparison of calculated precipitable water for 1K, 3K and 5K of temperature deviation with IR1
image on 12 UTC June 22, 1996.
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Figure 6. Comparison of the radiosonde-derived “ground truth” precipitable water values with the
corresponding GMS-derived values.
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Table 2. Statistical measures of the differences between the satellite and “ground truth” measurements of
precipitable water for the dependent, independent and total radiosonde sites.

Statistical Dependent set Independent set Total set

Measure Aug. — Nov. 1996 Dec. 1996 Aug. - Dec. 1996
Clear cases 119 116 235
Correlation 0.46 045 0.46
Mean error(g/cm?) 0.55 -0.24 0.16
RMS error(g/cm?) 1.09 0.65 0.90
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Table 3. Statistical comparison of radiosonde-observed values with NOAA/AVHRR, GOES/VAS and
DMSP/SSMi-derived precipitable water respectively.

Statistical NOAA7/AVHRR GOES5/VAS DMSP/SSMI
Measure Kleespies, 1990 Kleespies, 1990 Sohn, 1996
Correlation 0.77 0.36
Mean error(g/cm?) 0.18 -049 -0.08
RMS error(g/cm?) 0.65 093 0.24
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Estimation of Precipitable Warer from the GMS-5 Split Window Data
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Figure 7. Comparison of precipitable water distributions derived from GMS-5 with the corresponding
precipitable water distribution analyzed from Global Spectral Mode! of KMA.
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Figure 8. Geographical distributions of monthly precipitable water derived from GMS-5 in Sep., Oct., Nov. and
Dec. 1996.
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