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Prediction of the summer afternoon convection onset
with MODIS and NOAA

lYao-Chung Chuang -~ 2Gin-Rong Liu ~ “Jer-Jiunn Chen
"Weather Center, Weather Wing, CAF

*Center For Space and Remote Sensing Research,National Central University

ABSTRACT

Intense convections often occur over the Taiwan area during the afternoons of summer, the
following thunder often causes the puzzlement of aviation and people's livelihood. Because the
afternoon convection rapidly develop and produce the sea area around Taiwan, the data observed by
traditional methods are easy to limit by space and time. So the application of observing the
materials of the satellite seems more important. The major purpose of this research is to apply a
method for the MODIS and NOAA satellite data in retrieving temperature and dew point profiles, in
order to apply to the omen analysis taking place in hot convection in afternoon of summer instead.

While using MODIS and NOAA satellite data, should understand whether two groups of
satellite data have consistency first. This research spends the satellite data in January to October of
2003 establishing regression equation to revise the difference among two groups of satellite data,
and took September to December of 2002 certifying. The result shows that temperature profiles of
the root mean square error are in 1.5~2 degrees Centigrade, dew point profiles of the root mean
square error are in 2~3 degrees Centigrade. The root mean square error disparity of the
temperature or the dew points between every layer is less than 1 degree Centigrade, to show that
these two groups of satellite data have consistency. Then utilize the temperature and dew point
profiles to estimate the atmosphere stabilize index of K index (K Index, KI) - total index ( Total
Totals Index, TTI) and the content of water vapor to stand for the atmosphere thermal parameters
etc. And apply ground station data to calculate the divergence field to show the atmospheric
dynamics parameter, can be afternoon in summer correctly the development of the convection is
analyzed.

This research choose the convection case of June to September of 2003 in order to set up the
threshold value of every parameter (atmosphere stability index , the content of water vapor and
divergence field ), and choose June to September of 2004 and 2005 the convection case in order to
verify. The result show at the same time considering three parameters, 2004 and 2005 have the

whole rate of accuracy will be 76 and 74 respectively, implying this method has practical value.
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