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SUMMARY

[. Title
The Technical Development of Monitor, Forecast, and Prevention

against Severe Weather and Disaster

[I. The purpose and necessity of research

1. Purpose

- To develope the techniques of analysis, monitoring and
forecast, and prevention of the natural disaster by severe
weather such as heavy rain, tropical cyclone, flood, drought
etc., in order to build the national meteorological disaster
prevention system and thus reduce losses by severe weather.

2. Necessity

- The heavy rainfall and flood which occurs most frequently and
causes the most damages among natural disasters, it is
necessary to develope the early warning system, quantitative
estimation and flood forecast system by use of observation

and monitoring network of heavy rain.
- To extend the leading time for flood forecasting, these are
required to develop a high-resolution numerical model with a

quantitative precipitation forecasting (QPF) capabipity, to



develop an advanced river discharge model, and to couple the
atmospheric model and the discharge model.

- Flood and drought, recurring every year, are the most
important factor in water management., Thus it is necessary
to study the regional climate to understand water cycle and
to lessen the social and economical damages due to these

phenomena.

[lI. The contents of research
1. Development of mesoscale numerical model with quantitative
precipitation forecasting capability.
- Set up model and its environments
- Experiment of numerical models for heavy rainfall cases
- Improvement of parameterization scheme
- Development of Typhoon track forecasting system
2. Monitoring of severe weather
- Monitoring of severe weather using remote sensing data
- Rainfall estimation methods from radar and satellite
- Wind retrieval technique using single Doppler radar
- Analysis of heavy snowfall cases
- Publish a Heavy rainfall database CD
3. River runoff model development over an experimental river basin
- River runoff model comparison study

- Model verification and evaluation

Vi1



- Coupling of atmospheric model and river runoff model

- Model experiment over the Soyang river basin

4. Regional water cycle experiment

- Establish a regional climate model over East Asia

- Experiment and verification of the model

IV. Results

1.

Mesoscale Atmospheric Simulation (MAS) model in collaboration with
LLNL, USA has been successfully established over the East Asia
domain. Several heavy rainfall cases are simulated and the
results indicate that large-scale features are satisfactory while
the details of mesoscale events need more study. Several
parameterization scheme has been improved, which in turn improve
the model output. An experimental climate simulation ﬁsing the
MAS model for one-month period (April 1995) show the capability of

long~term simulation and we analyzed the regional water cycle

using the results,

. The ARPS model (high-resolution numerical model developed by CAPS,

University of Oklahoma) also has been established over the Korean

Peninsula, The model performance is evaluated using heavy

rainfall cases.
The monitoring techniques for severe weather using remote sensing

data are developed. The rainfall estimation methods using radar

and satellite observation are investigated and the wind retrieval
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method using single Doppler observation are developed and
verified. .

4. Two tropical cyclone models are developed, such as GFDL model,
barotropic model, and an tropical cyclone forecasting system is
designed to include all existing typhoon models in order to
improve the prediction of typhoon related disasters.

5. Three well-known river runoff models are compared and we choose
the modified Sacramento model, TOPMODEL for further study. The
performances of these models are evaluated based on the
experiments over Soyang and Pyungchang river basin using
observation and model rainfall.

6. We collected the heavy rainfall cases and publish a database CD.

The synoptic pressure patterns during heavy snowfall events are

analyzed.

V. Applications and benefits
1. The coupled atmospheric-river runoff model system can be useful in

forecasting and preventing heavy rainfall and flash flood with

extended leading time.

2. The results may be used in management plan of river to reduce

the disaster of flood due to severe weather,
3. The tropical cyclone forecasting system can supply the basic

information to the countermeasure plan of severe weather by

tropical cyclone,.
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4. The developed system may be used operationally as a quantitative
precipitation forecasting technique to the Korea Meteorological
Administration and Ministry of Government Administration and

Home Affairs, which reduce the losses by natural disaster
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0T 0 0T
Q5 =4 | K5, | +Fr (2.2.8)
oW,
at “P_HDV_EC (2.2.9)

71 D(Q)= hydraulic £2F (ms™), Ko & EOF 48 e (ps™!), K & EOF
d AEL (W'k?), C= E¢ @ 82 (JaK)), P = 25, D & 50 Ao
2R & 78R, E = EQ AW EERRES SUPoltt, R FE 244 E
% T E 2] RAL AAZoltL, K & e 73, AL #2, 5

A EepEe] £} 715l oWl AAS AU B3 £o do] Age] Tus)
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Fig. 2.2.1 60km Experiment Domain of MAS for East Asia. Internal area 1is
for 20km nesting.
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Fig.2.2.3 Analysis field for mean sea level pressure fir Case l.

Left panels are 00 UTC and right panels, 12 UTC.
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Fig. 2.2.7 Analysis field for mean sea level pressure for
Case 4.
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Table 2.3.1. Time scale, spatial scale, temperature scale and others in

ARPS model.
Meteorological Mesoscale Stormscale Microscale
Phenomena Phenomena Phenomena Phenomena

W

- Time scale

Spatial scale

Temperature
scale and others

=ﬂ

K2

0 to 12 hours
Timing of events
to within 1 hr

Ax = 5 to 15 knm
Location of events

to within 50 km

AvED m/s
ATE3 K
Precipitation rate
O mm/hr

0 to 6 hours
Timing of events
to within 15 min

Ax =1 to 3 km
Location of events

to within 10 km

AvEH m/s
ATE2 K
Precipitation rate
5 mm/hr

w0, 8, 0=u(&n, O+ u (£ ¢ D

(& 0,8 0= (&7 &)

w(&, 7,8, 0=w(& 7,80

v (€,

/),

(&0, C,0=0E&n 0+ LD

pENLD=pEn O+ (7LD

o(En L, D=0(E 0 D+0(E 7, ¢ 8

a. &0, 0 0=q& 0 0+q, (&7 D

g, n 8, 0=q; (&9t

0 to 1 hours
Timing of events
to within 5 min

Ax= 0.1 to 0.5 knm
Location of events

to within 1 km

AvE2 m/s
AT 2 K
Precipitation rate
2 mm/hr

£ES A(2.3.1)3} go] 7124 1 WAl goz P, SRPS $uAL
22U 35T, 712N wet qui 02F shath

(2.3.1)
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= 28 =UH FH2HEA(curvilinear coordinate system)of 2%t x]u}
AN x, y, 2|l QAR FEuEAlL 2eUAA, YA, sERZ

BRA, HFEAUA B A AVl 2EH H3, divergence damping3le

____[ *au *au_l_W*a?g

—[“é“g fg(ﬁ — aDiv*)} + é,{Jl(zb — aDiv )}]
+[o*fv—p" fw] +VGD,

(2.3.2)
=___[ #av :-3v_|_wﬂazé]
_[ 37 {]3(1) — aDw )}+ ¢ {fg(}.')'—aDiv*)}]
— 0" fu+VGD,
(2.3.3)
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