Japan Geoscience Union Meeting 2012 O
(May 20-25 2012 at Makuhari, Chiba, Japan) o
©2012. Japan Geoscience Union. All Rights Reserved. ]gg;sgime

nion

AHW29-P0O1 go:booboboobo 00:50 210 13:45-15:15

ooopgoooooooopoo _ )
3D Rain Gauge and rainfall observation at the summit of Mt.Fuji
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The development of disturbance on the atmospheric density stratification

0000 o000 32,0003
KITANO, Yoshikazu*, Tomohito Yamad Norihiro lzum?

0000000000 000000000000,20000000000000000000000,3000000
Jooooobooboooooooo

IDivision of Fluid Engineering for the Environment, Hokkaido Universttjvision of Fluid Engineering for the Environment,
Hokkaido University?Division of Fluid Engineering for the Environment, Hokkaido University

There are many unknown issues about line-shaped rainbands (LRBs) which is one of the meso-scale meteorological phenor
ena making torrential rainfall events in Japan. The LRBs caused severe floods and landslide disasters such as the Fukui hee
rainfall 2004, the Hokkaido heavy rainfall 2010 and the Niigata-Fukushima heavy rainfall 2011. For disaster prevention, it is
very important to reveal the formation mechanism of LRBs. To know the mechanism, the authors try to examine the stability
of the density stratification using the small amplitude wave theory. In this study, the rainfall and thermodynamic effects are not
considered. To simplify the discussion, this theory notes only the up/down motion of disturbance in the stratified atmosphere.

Itis considered that LRBs are generated by disturbance of the unstable stratified atmosphere. Here, the authors apply the st
wave theory to explain the LRBs. Ship wave is the water surface wave generated by moving ships or waterfowls, and we cal
regard this ship as the origin of disturbance in the stratified water and air. Thus, this phenomenon is similar to the LRBs formatior
mechanism in the disturbance of stratified fluid.

However, the disturbance form of ship wave is different from the LRBs. On the one hand ship wave is formed by diverging
waves and transverse waves, on the other hand LRBs is the long linear cloud. Therefore, we have to explain that these two ph
nomena are not completely different, so the authors have decided to observe ship waves in detail. As the observation objects, t
authors use the satellite images of lee waves which are known to make the cloud shapes like ship waves. Observing more th
500 lee waves images, the authors found some lee waves which are like LRBs. So we can say that ship wave may become t
line-shaped disturbance if it satisfies some conditions.

Based on the above, the authors attempt to give an origin of disturbance to the piecewise linear boundary layer which hav
a density interface using ship wave theory. This theory is based on the fundamental equation such as Navier-Stokes equatic
continuity equation and invariant density equation, using small amplitude wave theory and method of stationary phase. Thes
equations finally result in the dispersion relation and vertical direction velocity by disturbance. Calculating the disturbance ampli-
tudes for all the wave numbers, the authors find three disturbance development forms. These forms are determined by the dens
difference and the internal Froude number as follow: 1) The stratification is stable. 2) The stratification is unstable and the interna
Froude number is more than 1. 3) The stratification is unstable and the internal Froude number is less than 1. Among those thr
cases, the first case makes the form of ship wave. It is not important for the formation mechanism of LRBs which occur in the
unstable atmosphere. The unstable stratification cases are the time development disturbance and change the horizontal existe
region of disturbance by the base flow parameters. Especially, the second case changes its disturbance region significantly w
the Froude number. The authors consider that this disturbance region is important for the form of LRBs.
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This paper deals with the horizontal scale land and sea breeze circulation (LSBC) between Ishikari and Tomakomai and se
surface temperature (SST). The diurnal variation of LSBC during August of 1985-2008 is investigated using the data from the
Automated Meteorological Data Acquisition System (AMeDAS) and Sapporo City Multisensor(MULTI) and analysis data of
sea condition.

Area from Ishikari to Tomakomai has a unique topography. This area lies between Japan sea and Pacific ocean and it is n
known whether it is affected by Japan sea’s LSBC or that by Pacific ocean’s LSBC. This area accounts for 30 percent of the tote
population of Hokkaido. Therefore, it is important to understand the characteristic of climate in this area. To discuss the LSBC
effect, this area is divided into three regions: The first plain is from Ishikari city to Sapporo city (hereafter abbreviated as IS) and
second plain from Ebetsu city to Chitose city (EC), and third is from Atsuma city to Tomakomia city (AT).

LSBC was observed between Ishikari and Sapporo. When Japan SST was higher than climatological temperature by 1 degr
celsuis, LSBC appeared clear because sea breeze’s sojourn time increased. On the other hand, when Japan SST was 1 de
celsius lower than climatological temperature, sea breeze’sojourn time decreased. Therefore, it can be considered that LSBC ov
this area and SST have interactions.

Area between Tomakomai and Atsuma could have LSBC, too. When Pacific SST increased by one degree or decreased by o
degree compared with climatological temperature, Tomakomai and Atsuma’s sea breeze’s sojourn time increased.

Between Ebetsu and Chitose, regardless of Japan or Pacific SST, southerly wind could be observed all day long and wind spe
is not changed. It was presumed that area between Ebetsu and Chitose didn’t have LSCB. Therefore, it can be concluded tt
wind direction was not related to SST.

These results suggest that the climate characteristics over Hokkaido region may change if global warming continues.
Keywords: topography, thermal blance, horizontal scale
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The turbulence and atmospheric data have been collected at the center of Lake Kasumigaura since 2007, in order to devel
an improved lake-atmosphere fluxes parameterization. To estimate the fluxes more accurately, the bulk transfer method whic
incorporates the water surface status including the effect of wave, wave age and lake current was considered. Also the atm
sphere status such as atmosphere stability and gustiness induced by the convective circulations under calm mean winds we
investigated. Considering above parameters, the roughness length for momentum, sensible heat, latent heat were calculat
These results were used to determine the factors affecting the bulk coefficients. The estimated fluxes with a bulk method wer
compared with measured fluxes.

Keywords: flux, bulk transfer coefficient, roughness, wave, lake current
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Flow system and hydrochemistry of hot springs around Mt.Haruna,Central Japan.
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Hydrochemical study of non-volcanic hot springs in Yamanashi Prefecture, Central Japar
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Hydrochemistry and isotopic composition of hot springs the East Matsumoto Basin Faults

Itoigawa-Shizuoka Tectonic Line
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