A Capability of Storm Scale Prediction based on PC-cluster
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1. Intreduction

Climatologically, Korean peninsula is located at the
girong baroclinic  region  sufferng  from  vanows
meieorologicel  disasters.  The  worst  phenomena
among the disesters is hesvy rainfall whoss loss is
greater than half of todal loes by natural disasters in
Korea. Most heswy rainfell  uswsly  comes  from
meso- 4 acele syastem such as  Cheangma  front,
MCC, eic {Lee ot al, 19898). Therefore the accurate
prediction of mesc- 4 scale phenomena takes prionty
of that of any other scale’s to reduce meteorclogecal
natwal disesters. Recenily date assimilaton using
non-synoptic data,  high  resolution mumerical
schemes, parallel computing technigue heawve been
capeble 1> consfruct the high numerical prediciion
gystern 1o detect meso- 5 or y scele  phenomena
(Albers af &, 1996, Dudhia e afl, 2000, Kim e al,
1887

The Central Meteorological Service Cener, KA
(Korea Meteorological Administration) has reported
meso-scale numencal produects every 12 hour. But
this information is not enowgh to delermine  storm
scale forecast for the regionel meteorclogecal office.
The resolution of the numencal model s foo coerse
fo resolve the storm scale and  the 12 hour, the
interval of updated tme, i too lomg to  debect
suddenly developing storm.

One of the keys to resclve the problems s
adopting high resclution MWPF system owned by the
regional metecrclogical office. We applied this ides
o Cheju island where Cheju Regional Meteonological
Office  takes the responsibdty of the forecast
Although Cheju islend = the small island (the area
is abowt 1825 km’) located in south sea, @ has
warious meterologicsl cherscteristics by bell shaped
Halla mountain located at the center of the sland.
According to wind direction, local precipitetion is
suppressed o developed by mountzin effect.
Land’zea-breeze and mountain-valley wind are also
dominant on clear weather. Most of all, the
advertage of choosing the Cheju region i3 fo
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mimnemize lateral boundary problem induced by the
comples terrain. Bui most of the model domain is
sem, 80 it s wery difficult to meke & good initial field
of NWF model becsuse of lower observing density
than that of inland.

The objectives of this siudy are to examine the
capabilty of siorm scale  prediction  systerm  for
regional metecrolegical office and it ussfulness in
aperation.

2. Storm Scale NMumerical Prediction System

We constructed the operationel storm scale  FMAWE
systemn for Cheju Regional Meteorological OfficeFic.
1}. Local Analysis and Prediction Systern (LAPS)
and the Fifth gensration of Meso-scale Model (MMES)
were selected for three-dimensional dsta assimilation
and numerical prediction respectively. MMS prediction
wias generated by PC-cluster based on 16 pentiums
CFUs which was one of the cheapest parallel
computer In nowadays. We named this sysiermn as
Halla Short Range Frediction System (HSRFS).
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Fiz. 1. The concept of Halla Short Range
Frediction System.

LAFS has been developed by the Forecast
Syatems Laboratory (FSL) of the Mational Oceanic
and Atmosphenc Administrabon (MOAA) since  the
late 1980z LAPS ie & hegh-resclution analysis and



