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ABSTRACT

A Study on the Evaluation of Upper—Air Sounding
Automation using Autosonde in Korea and Its Application

Lee, Sung-Joo
Advisor @ Prof. Ryu, Chan-Su Ph.D
Department of Atmospheric Science,

Graduate School of Chosun University

In recent years, a clear increase in the occurrence frequency of
high-impact weather systems with growing intensity in Korea, such
as frequent typhoon landfalls, heavy rainfall, such a record amounts
of rain in a day and untimely snowfall, is closely related with
tremendous damages in property and life. These high-impact weather
system are mainly related to mesoscale convective/precipitating
system, putting limitations on better understanding of their structure
and evolution processes based on convectional synoptic observation
network. High-tech observing systems- based NCIO(National Center
for Intensive Observation for Severe Weathers) establishment and
upper—air and radar observation intensification are able to produce
intensive observation data with high temporal and spatial resolution
and to establish the database of high impact weathers.

In 2002, the Vaisala aAutosonde System was installed in NCIO. The



evaluation analysis of upper—air sounding automation using this
system was carried out. Also, the cause of error of the system, and
its solution was examined for past 5 years’ operation. Results showed
this system has some feasibility in automating upper—air sounding for
KMA through the reduction of payment to the operator and operating
cost for upper-air sounding based on application results to wvarious
weather events. The preliminary results on the understanding of the
occurrence and development mechanism of typhoon 'RUSA’ in 2002
and Changmas in 2005 wusing intensive autosonde data is be

presented.
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Fig. 6 The placement map of observing equipment at National Center for
Intensive Observation of Severe Weather (Haenam Observatory).
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Aol AAE ekl 20029 7ol 20 m B WS G A GFd Tgs @

% ARE Arsta ok

Table 1. Meteorological equipment installed at the National Center for Intensive
Observation of Severe Weather.

Met logical - .
No gteorotogrca Observation Elements Application Installation
Equipment
1 1.3GHz-WPR Wind direction, Producing one-minute profile of December,
(Sumitomo, Japan) Wind speed vertical and horizontal wind 2002
5 Autosonde Pressure, Temperature, Producing three-hourly upper-air January,
(Vaisala, Finland) Relative humidity, Wind observation data 2002
Micro Rain Radar | Reflectivity, Rain rate, Liquid Producing vertical profiles of
3 (Met-Tech, water content(LWC), rain rate, LWC and drop size May, 2002
Germany) Drop size distribution distribution
. . Producing information to
4 Optical Rain Gauge Rain rate distinguish between rain and May, 2002
(STCI, USA) T .
snow and precipitation intensity
Net radiation, Wind, CO. and Producing sensible, latent,
5| 20m Flux Tower H, O ¢ tration. Soil diative fl the land | July, 2002
(ADTEC Korea) 2 oncentration. Soi radiative fluxes over the lan uly,
temp. surface
X-B D 1
and Doppler Reflectivity, Radial velocity, . . X November,
6 Weather Radar G-DR(Differential reflectivity) Producing reflectivity and wind 2002
(EEC, USA) Y
w7k oA AFBEAE £9AAE AT B2 P o4 o4 43
B3 AnE ANse] FAdR mde 2rAns A4ATE AA G B4
Aol Bgm Y FAALY £z oA ArkFig. 7). EW, /A
Arat A9 BE AuE 94 GT AN e AN BAGH, LEFd
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Fig. 7 Operational structure of the National
observation of Severe Weather(NCIO).
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Fig. 8 METRI autosonde system in Haenam.
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Fig. 9 Numbers of autosonde observations per month in 2002.
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Fig. 11 Same as in Fig. 9 except for purpose in 2002.
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Fig. 12 Same as in Fig. 9 except for balloon type in 2002.
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Fig. 18 Number of autosonde observation per gas amount from
2002 to 2004.
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Table 3. Autosonde sounding balloons.

za Z M7 7} 2= ¥ (liters) L %= (km)
TA200 1200 16721
TA300 1400 18724
) TA350 1500 19725
AAnF
TA500 1800 20728
(latex) ~
TA600 2000 22730
TA700 2200 23731
TAS00 2400 24732
CR350 1700 20726
CR500 2000 22728
ol Z
(chi ) CR600 2200 23730
cnioroprene CR700 2400 24731
CR800 2600 25733

3.0% 2 guiel U@ £92R R AZAS

2002 8¢ 30¥ ~9¢¥ 1¥ol AT HF FA BF Aol 200gF A AFEEHA
o, 2635 #F3AHFig. 19). 1% HI1BF1EE 204km7t #S5HJD 1
o Ho 52 83kmolRoe, AARFIEZE 6

2Ab $5 BA HAUESL203kmot BE 99
ZE

oty 1y HARFIE
= HuaAgSE AEd o7l dAdd. I ¥UAS Table 2914 “Maximum
interpolation time”’#t+ S HF 2 e &l o d 7tsAdo) =
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Fig. 19 Maximum height and maximum wind speed observed by
Autosonde at surface level during typhoon Rusa(0215).
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Fig. 21 Same as in Fig. 19 except for typhoon Mindulle(0407).
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1 olf+ Table 2914 “Maximum interpolation time’#t+ Q. F % g}t] o &)
o e d 7Aool =Tt
2004 0649 18U ~0749 24 HAg Art= #SF Ao 500gFd= AFESHS
ow, 1003 & #=F3AH(Fig. 22). 21 T+ HIAF3IE+E 322km7F #FH A3, 1
W FHoFE2 10.6kmel Ao, AAAFAER = 24km AT
R , ARk B G Hd S S5 16.8km7E #HS5 H
o= AEe Aol7b Atk L o] = Table

=
40| A “Power failure’d}+ L HF =2 oo &ole we g undd 7FsAo] =t}

1 13 25 37 49 1 73 85 97

o 14732 #Z=3 A vh(Fig. 23). 2 5 H1PS1%E 357km A, 2w FH oy
22 58kmolglor, HAAZIEE 49%kmYrt HFAZIEE 293km o,
Aol = GA Ao F5L 21 1kmAt Hud k= Hd A (Table 3) o] 49

Fe REAA LT 2t AABENRE JFAYSE 4FE ol A
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t}. o]+= Table 2o 4] “Maximum interpolation time’#t+ QL.F = 2}t &9 9 o

Hdd 7hsAdel =

(km,m/s)

1 13 256 37 49 61 73 85 97 109121133145

=35 2
=3

Fig. 23 Same as in Fig. 19 except for Changma period in 2005.
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2o o]fE Table 4914 “Raw PTU timeout’#+ &7
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Fig. 24 Same as in Fig. 19 except for heavy snowfall in 2004.
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Fig. 25. Same as in Fig. 19 except for heavy snowfall in 2005.
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Fig. 27 Gas nozzle.
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Fig. 28 Tray.
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Fig. 29 Compressor.
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Fig. 30 Flow meter.
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Fig. 31 Water storage case.
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Fig. 32 Tape reader and correction sensor.
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Table 4. Cause of termination recorded in Autosonde diary.
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Table 5. Explanations for Error Messages.
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Temporal density of the data(WD,W§S)
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Fig. 33 Temporal density of the Autosonde observation data from 0600UTC 30
August to 2100UTC 1 September when typhoon 'RUSA’ was approaching the
Korean peninsula and then landfalling at the nearby Haenam weather
observatory(from Chung et al.(2006)).
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Temperature(T) Hae - Nam Relative Humidity(%) Hae - Nam
s T T A B A asasasassn et st L
100
14 5 14
13 13
0 N
12 12
11 2 11 ©
100 5 100 n
T u T .
T T e
o 22 o
ER 2 oo 50
= » Z . .,
E 3 s00
Rl P 400 i
x 300 20
2 200
1 R 100 10
8/30/15 8/31/00 8/31/09 18 9/01/06 9/01/15 9/02/00 9/02/06 30115 8/31/00 8/31/09 8 9/01/06 9/01/15 9/02/00 9/02/06
Time(m/dd/hh) Time(m/dd/hh)
(c) (d)
Equivalent Potential Temperature(K) ae - nan Wind Vector —  20mis
1500 | e T L B I P B AR L I S B B I B R L B I I A
1500 Py -
. ZIE IR R R A A
%5 R A A RE NI 4 [
100 ]m;{f,t.\/,,/,/ .
7 [N (4 7 B
1201 v 4 A 7
1200 7 NN DA <2
. - pro itz Lz 7 ©S
35 i S A N S e ’ - N
N R ' N
100 v ! - ’ - N
1000E . 7
- A B A N
E O IR S N A
= NI i
3 s T R R R Y A
S ° NNl A ~y NIRS
= 2 oo CNYI NSNS, DTNy
= = \\x‘::‘—f\\”'/,*’ N [N
< o = o -:\;\_4—/\\—‘_*"\ \
< SS I YSe—2 i N~ ~ v [N
k& TELISEESI]I Sl Ny
50 500¢ :._»NJ_:&/‘ \‘a\l Nyt
CEIREETC I - [N
o Ce=rT =2 N N~ )
400 ,<_'~_,_1—//\§"\\\\,”l
=z e e N L AR
300 5 00 5 — o P AR NS 7
R = e 7 ANRINN LIV R R
20 200 ’7‘;';“’ RN ‘:\< NI
101 :/5:; }}%:::‘:\«‘:
100 J = N
RAA LA SRR PR
5/3‘0115‘ ‘%l‘/OO‘ ‘3/31‘199 16‘ ‘9/01‘/06‘ ‘9/01‘/15‘ ‘9/0‘2/00‘9/0‘2/06 5/3‘0/15‘ ‘m;m‘ ‘a/a‘yog §‘1a‘ ‘9/0‘1)06‘ ‘9)01‘/15‘ ‘a/oz‘m‘w‘zme
Time(m/dd/hh) Time(m/dd/hh)

Fig. 34. Time-altitude cross—sections of (a)temperature, (b)relative humidity,
(c)equivalent potential temperature and (d)wind speed - direction observed by
Autosonde during the passage of typhoon 'RUSA’(from Chung et al.(2006)).
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