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Abstract

Humidity environmental indexes are the indexes of atmospheric moisture such as relative
humidity or absolute humidity. This study focuses on the relative humidity near the ground
surface as one of the Humidity environmental indexes. Relative humidity is used to evaluate
the risk of heat stroke, to predict the occurrence of late frost damage and insect damage in
agricultural fields, and to predict the deterioration of concrete structures, and is an important
indicator in human life and various industries. In spite of this, the Japan Meteorological Agency
(JMA) observes relative humidity at only about 150 points nationwide, while air temperature
is observed at about 840 points.In the field of agriculture, 50-meter mesh meteorological data
have been created and utilized. However, mesh meteorological data contains only daily average
relative humidity, and mesh meteorological data for hourly relative humidity has not been
developed[3]. In addition, a relative humidity estimation method using AMeDAS data, which
is hourly data, has been developed, but since AMeDAS observation points are scattered on
a spatial scale of about 20 km, it is difficult to estimation spatially detailed hourly relative
humidity[4]. In order to utilize relative humidity data at an appropriate scale in various fields,
it is necessary to develop the method for estimating relative humidity distributions on various
temporal and spatial scales.

In this study, we will develop a method to acquire detailed temporal and spatial distributions
of humidity environmental index (temporal resolution: 1 hour, spatial resolution: 90m) using not
only ground-based observations but also non-ground-based observation data, and then evaluate
the spatiotemporal distributions of the obtained humidity environmental index in order to
develop highly versatile humidity environmental index data. The spatial resolution of relative
humidity distributions is improved by two methods and temporal resolution of that is improved
by one method. The spatial resolution is improved by (1) using precipitable water distribution
estimated from MSM data and (2) by multiple regression analysis using AMeDAS observation
data excluding relative humidity. MSM-derived precipitable water has a spatial resolution of
90m, and the spatial resolution will be improved by estimating the relative humidity at the
grid points of 90m mesh using the relationship between MSM-derived precipitable water and
dew point temperature. The spatial resolution is improved by estimating the relative humidity
every 20 km between AMeDAS stations by multiple regression analysis and then interpolating
them between AMeDAS stations. The temporal resolution of the MSM data is improved by
temporal interpolation, because the MSM data for each barometric surface are available only
every three hours.

At nine observation stations in Shikoku, the correlation coefficients between the observed
relative humidity and the estimated relative humidity from the total precipitable water obtained
from MSM data ranged from 0.72 to 0.79, and the maximum RMSE was 16.2%. The correlation
coefficients between the observed relative humidity and the estimated relative humidity from
the contained water vapor amount between the ground and 850 hPa barometric surface ranged
from 0.80 to 0.88, and the maximum RMSE was 11.4%. In addition, there was no significant
difference between the accuracy of estimated relative humidity using the relationship between
MSM-derived precipitable water and dew point temperature at all nine meteorological stations
in Shikoku and using that of estimated relative humidity using the relationship between them
at each station. Therefore, it is suggested that there is a possibility that relative humidity can
be estimated at each grid point of 90m mesh. In the future, it will be necessary to consider how
to verify the estimation accuracy in places where there are no meteorological stations. In the
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comparison of the time of day, the estimation accuracy was higher in the daytime and lower in
the morning. Among the three temporal interpolation methods, the Akima-spline interpolation
had the highest correlation coefficient of 0.97 in evaluating the accuracy of temporal resolution.

In the method of estimating relative humidity by multiple regression analysis, when the
objective variable was the relative humidity of Kochi and the explanatory variable was the
AMeDAS observation data of Gomen, the accuracy of the estimation was significantly low
depending on the location. When the relative humidity of nine locations in Shikoku was used as
the objective variable and the meteorological data of the same nine locations were used as the
explanatory variable, the correlation coefficients ranged from 0.53 to 0.73, and the maximum
RMSE was 15.3%. In addition, when GIS data such as land use were added to the multiple
regression analysis, the correlation coefficients ranged from 0.55 to 0.75, and the maximum
RMSE was 14.5%.

The accuracy of the relative humidity estimated from the MSM precipitable water at each
barometric surface was the highest in this study, and was higher than that of the existing MSM
GPV humidity data.
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