TECHNICAL REPORTS OF THE METEOROLOGICAL RESEARCH INSTITUTE No. 38

Vertically 2-dimensional

Nonlinear Problem

BY
Hirotada Kanehisa
SRR AR E
o 838 5

#E 2 RITFERIRIE

=X BE

R E MR M
METEOROLOGICAL RESEARCH INSTITUTE, JAPAN

MARCH 1999



Meteorological Research Institute

Established in 1946

Director-General : Mr. Ryuji Hasegawa

Forecast Research Department " Director : Dr. Sadao ?oshizumi
Climate Research Department Director : Mr. Hiroki Kondou
Typhoon Research Department Director : Mr. Shouin Yagi
Physical Meteorology Research Department , ‘ Director : Mr. Kouichi Shirasaki
Atmospheric Environment and

Applied Meteorology Research Department Director : Dr. Tatsuo Hanafusa
Meteorological Satellite and

Observation System Research Department Director | Mr. Toyoaki Tanaka
Seismoiogy and Volcanology Research Department Director : Mr. Eishi Mochizuki
Oceanographical Research Department Director : Dr. Takeshi Uji
Geochemical Research Department Director : Dr. Katsuhiko Fushimi

1-1 Nagamine, Tsukuba, Ibaraki, 305-0052 Japan
Technical Reports of the Meteorological Research Institute

Editor-in-chief : Hiroki Kondou

Editors : Masakatsu Kato Nobuo Yamazaki Akihiko Murata
Masashi Fukabori Yukitomo Tsutsumi  Osamu Suzuki
Osamu Kamigaichi ‘Goro Yamanaka Hidekazu Matsueda -

Managing Editors : Hiroshi Satoh, Takafumi Okada

The Technical Reports of the Meteorological Research Institute has been issued at irregular intervals by the

Meteorological Research Institute since 1978 as a medium for the publication of technical reports, data reports
and comprehensive reports on meteorology, oceanography, seismology and related earth sciences (hereafter
referred to as reports) contributed by the members of the MRI and the collaborating researchers.

The Editing Committee reserves the right of decision on acceptability of manuscripts and is responsible
for the final editing. 7

©1999 by the Meteorological Research Institute. ,

The copyright of reports in this journal belongs to the Meteorological Research Institute (MRI). Permis-
sion is granted to use figures, tables and short duotes from reports in this journal, provided that the source is
acknowledged. Republication, reproduction, translation, and other uses of any extent of reports in this journal
require written permission from the MRI. ‘

In exception of this requiament, personal uses for research, study or educational purposes do not require

permision from the MRI, provided that the source is acknowledged.



Vertically Z2-dimensional
Nonlinear Problem

BY

Hirotada Kanehisa

$R1E 2 RICIEMRIER RE



Abstract

This technical report is based on several papers written by the author in a research
period of 5 years from April 1993 to March 1998. The research in this period was planned
to investigate meso- and small-scale meteorological phenomena, and was carried out in the °
Forecast Research Department of Meteorological Research Institute.

Of the papers already published, those on “Vertically 2-dimensional Nonlinear Problem”
are partially reviewed. “Partially” means that not all are included in this report. Papers not
reviewed also appear in References.

Firstly in Part 1, general fundamentals are presented. Most part of these fundamentals are
already well-known, and some are newly added by the author.

After the presentation of general fundamentals, secondly in Part 2, applications to particu-
lar examples are presented. ’

The first half of Part 2 deals with “Density Current”. Density currents deeply participate
in the formation and maintenance of Meso-scale Convective Systems. The second half of Part
2 deals with “Flow over a Mountain”. Elucidation of flows over a mountain is indispensable
to the understanding of meso-scale phenomena on the lee side of a mountain.

Compared to the detailed description of general fundamentals in Part 1, the particular ex-

amples in Part 2 are treated only briefly. See the references for their details.
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