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Abstract

An air mass analysis system for evaluating tropospheric monitoring data using European
Centre for Medium-Range Weather Forecasts (ECMWF) dataset has been developed. The
Unix computer is used for the system, however even for a user who has no experience in
UNIX or no professional knowledge on the atmospheric physics can calcul ate the trajectories
or display the meteorologica fields through simple dialogue menu. The trgectories of air
mass attained at any point and time can be calculated by two methods: isobaric and isentropic.
The user will select one from three sets of the interpolation method for meteorological
elements and the time numerical integration scheme: Euler, Petterssen, and 4th Runge-Kutta.
First two methods use the weighted space interpolation. They were developed for the host
computer of National Institute for Environmental Studies in the latter half of 1980’'s by
Hayashida et. al (Hayashida.S.A., 1991), then transferred to UNIX in 1994. The last method
uses the linear space interpolation, and was developed and installed in 1998. The 4th
Runge-Kutta with linear space interpolation is used as standard method for this system. The
tragjectories can be calculated one by one through the interface, or hundreds of trajectories can
be calculated simultaneously by the batch treatment. The parameter file for batch treatment
must be edited prior to the calculation. The results can be, semi-automatically, archived in
text file and graph file. The wind field, the geopotential height map, the weekly time series of
temperature, humidity, wind direction, and wind speed at any pressure level up to three
locations and the time-height cross section of up to four meteorological elements can be
displayed in one page. All the meteorological elements value used for graph display are
automatically archived in the text file format. In this system, only the 2.5 degree whole globe
dataset of ECMWF from June 1993 and the 0.5 degree east Asian region dataset from January
1992 can be used. The co-researcher of NIES researcher can aso use this system, however the
remote operation from the outside of CGER is not permitted.

This report consists of: (1) Basic introduction of the trgjectory analysis method and the
meteorological elements grid dataset (Chapter 1), (2) Background of GMET devel opment and
hardware (Chapter 2), (3) Traectory calculation methods in GMET (Chpater 3), (4) Display
of meteorological field and time series change of meteorological elements (Chapter 4), (5)
Examples of calculated trgectories and application to atmospheric environmental research
(Chapter 5), and (6) Operation Manual (Appendix). The differences of trgectories obtained
by three combinations of methods are discussed in detail, and explained by means of the
difference between two interpolation methods. The same calculation method with the
different time step intervals might give the different results. Several examples are shown and
discussed in detail, in chapter 5. The vertical distribution of lateral component of wind speed
obtained by the weighted space interpolation is quite different from that obtained by the linear
space interpolation, and influences the calculation results greatly when the potential
temperature surface inclines to the pressure surface. Thetitles of papers reported using GMET
are listed in chapter 7. The beginner-oriented operation manual is attached as Appendix. It
includes most of the operations and the detailed explanation on the displayed figures and
formats of text files.

Keywords: Trajectory, ECMWF, Meteorological field display, | nterpolation
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