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On the Characteristics of Vertical Atmospheric Structure
in the Western Coastal Region through the Intensive Observation
Period
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Dept. of Atmospheric Sciences, Pusan National University, Pusan 609-735, Korea
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{Manuscript received 13 June 1997)

The intensive meteorological observations including pibal balloon at Ungcheon, airsonde and 10m
meteorological tower observations at Gulup-Do, where are located in the western coastal region, are tak-
en to investigate the characteristics of the upper and lower atmospheric structure and the local cir-
culation pattern during the period of 17 to 22 September 1996. The diurnal variations of weather
elements(i.e, air temperature, humidity, pressure, and wind speed) at Gulup-Do are analyzed and dis-
cussed with those at four inland meteorological stations. The vertical profiles of wind vector, ortho-
gonality(£2), and shear obtained from the pibal observations are also presented to examine the change of
wind structure according to the synoptic-scale pressure system's movement.

The diurnal temperature changes at Gulup-Do are more sensitive than that of inland meteorological
stations in case of the inflow of southwesterlies but are not dominant due to the ocean effect under the
influence of relatively cold northerlies. A well defined mixed layer is developed from the 500m to the max-
imum 1700m with a significant capping inversion layer on the top of it. It can be found from the vertical
profiles of wind vector that the wind become generally strong at the interface heights between cloud lay-
ers and non-cloud layers. The maximum wind shear is appeared at the height where the variation of
wind direction induced by the passage of synoptic-scale pressure system is accompanied with the in-
crease of wind speed. Based on the wind orthogonality, the change of wind direction with height is more
complicated in cloudy day than in clear day. In case of a fair weather, the change of wind direction is
showed to be at around 2km.
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Table 1. Observation time and running time of Pibal observation at Ungcheon during the period of Sep.
18 to Sep. 22, 1996

Observation Balloon Starting Running

Date Time(LST) Type Time Time Ending Reason Remark
1996. 9. 18. 0000 ML - 161 09 : 00 27 00" CLOUD -
0300 ML - 161 12 : 22 27" 207 CLOUD
0600 ML - 161 15 : 00 24" 007 CLOUD
0900 ML - 161 18 : 00 20" 007 CLOUD
1200 ML - 160 21 © 00 207 CLOUD NO OBSERVATION
1500 ML - 160 24 @ 00 307 CLOUD NO OBSERVATION
1800 RAIN NO OBSERVATION
2100 RAIN NO OBSERVATION
1996. 9. 19. 0000 RAIN NO OBSERVATION
0300 RAIN NO OBSERVATION
0600 ML - 160 15 : 12 08" 00" CLOUD
0900 ML - 161 18 : 04 177 007 CLOUD
1200 ML - 160 21 © 55 16" 007 CLOUD RE-STARTING
1500 ML - 160 24 40 30" 007 CLOUD RE-STARTING
1800 ML - 160 03 : 00 09" 00" CLOUD
2100 ML - 161 06 : 00 08" 00" CLOUD
1996. 9. 20. 0000 ML - 160 09 : 03 20" 207 CLOUD
0300 ML - 159 12 1 12 43" 007 BALLOON EXPLOSION
0600 ML - 159 14 : 45 35" 407 BALLOON EXPLOSION
0900 ML - 159 18 © 00 27" 007 BALLOON EXPLOSION
1200 ML - 160 21 © 35 20" 007 OPERATION STOP
1500 ML - 160 24 © 00 217 007 OPERATION STOP
1800 ML - 160 03 : 00 14" 007 FOG
2100 ML - 161 06 : 02 27 00”7 BALLOON EXPLOSION
1996. 9. 21. 0000 ML - 159 08 : 49 19" 407
0300 ML - 159 12 1 04 34" 007 BALLOON EXPLOSION
0600 ML - 159 15 : 00 35" 007 REGION OBSTACLE
0900 ML - 159 18 :© 00 35" 207 REGION OBSTACLE
1200 ML - 160 21 © 00 17" 007 OPERATION STOP
1500 ML - 160 00 @ 02 19" 00" OPERATION STOP
1800 ML - 160 03 : 20 16" 007 OPERATION STOP
2100 ML - 161 06 : 04 27 007 BALLOON EXPLOSION
1996. 9. 22. 0000 ML - 161 09 @ 00 38" 207 OPERATION STOP

Table 2. Observation time and maximum balloon height of airsonde observation at Gulup-Do during the
period of Sep. 18 to Sep. 20, 1996

Run No. Tisr:lr(tliggf) Rl%?r?lleng Max. Balloon Height(m}
AIR1809 0900 20°36" 3.200
AIR1815 1500 54°32" 10.470
AIR1821 2100 22°25" 3.370
AIR1903 0300 26°39" 5.580
AIR1909 0900 20°02" 5.400
AlIR1915 1500 1"10°47" 10,640
AIR1921 2100 39°58" 9.190
AIR2003 0300 37°12" 6.450
AIR2009 0900 901" 2.150
AIR2015 1500 1"18'26” 14,330
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Fig. 1. Location of observation sites. Point U
(Ungcheon) is the pibal observation site
and Point G(Gulup-Do) is the surface
(10m) and airsonde observation site. The
other sites are the surface meteorological
stations of Korea Meteorological Ad-
minstration, i.e., Ichon(Ic), Inchon(In),
Suwon(Su), and Sosan(So) used for the
comparative analysis.
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Fig. 2. Synopyic surface weather charts during the period of 0900LST 18 to 0O900LST 22, September,
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Fig. 3. Same as Fig. 2 except for GMS IR imageries.
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Fig. 4. Occurrence frequencies for each of wind
direction and wind speed at Gulup-Do dur-
ing the period of 17~21 Sept. 1996(a,b)
and those of nighttime(fill bar) and
daytime{open bar), respectively(c,d).
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Fig. 5. Diurnal variations of the temperature(a), relative humidity(b), pressure(c), and wind speed(d) at
Gulup-Do and the inland meteorological stations during the period of 17~21 Sept. 1996. In case
of wind speed(d), the solid line is 9-point running mean observed at Gulup-Do and the dashed
line is the mean at 4 inland meteorological stations.

o] 7bAb wske}. T HANEE v, o7k
Zke] o]z}l sl ov, §35] Flellv HA
Z} gro wbge w2 WX gk ofztoll =
FTAIe] vla GYshAl el o}
T3 el o} 4 gk §-Fo) ggo g A}
&’: g 1A _ AL, 5, 71
)] dwislel AT §A VA AELe 2AEY 5
*é—f:: AP R 7] 9% 7101‘4. 7129 Uzt Asud,
AZ {4 B22H 7129 daxrl 2w, AFHE
o] AAlE FHENAM 22 g Bl BE&7|7E
Qb Fdre HF7| &L 21.7Celxn FEHAE 2.
347o]g] o 1500LSTe) 53] x| +5] 8}7}slr] A=t
stlzl 99 192 0600~0900LSTol| <l 7] Abu) o] 4]
b 71E2E AARTEEH o SRS de

FUms} AU 7)ol cha Asdes) s

Fig 55 %’-%jf.—.oﬂ

71% 2 5 9ltHFig. 5a). 53] 95 1997 204
5% 84 1027 18.7TC¢} 19.2cog 7tz A7)

28 )| Zed o, o) WAL /4T Yol 94
@ ol § Aol dEaty £ FH7IF S8

341

oz Azt 94 209 254 219 A7
2 718 AL} & Kol & HolA| 4o} QT

S4B S 2 7] 28 Fa7bel dehde H), ole 7]
°J1 THF AHoR gag BFALY f1dq) 9
# &4 BZael 7129 Falde] doltos a4l
M dcker YEo ddn g FFoR o
g 712 3hdel oA odshy) dEe g ddslc) o
2g 7] o2 wvigtel e UM E o
AR s FHBZATY X Folr) 2A
vehdn 59 $5 A 40%H ez A 4Ech
T FEY Justeld Ha 2t £ A Do) Zd
oA 7AAF w2 5 o1 ohgo) A, M4l £l ol - e
22 vebd 719kE B34 AH e A zA] o (time
lagle] £x1§-& & 4 glcHFig. 5b). 7]3te] A s}e A
e F o0 29 g FdEe A2 &4

BEL7S FHE Ao]E W] ool e B ohy
2 ds AR zgen, 9 due Flgel o
& Age b ol Q) ok Al defstchmg
Sc). Aa aigkeld % ﬂ% Bt g4 BEae] 27
el vl folstAl sl A FQE) 10274



g oxadA-g
3500 ——r—— 3500 7
3000 F -4 3000 | 4
2500 %, 4 2500 R % R
2000 h 4 2000 Y +
1500 F 77T 4 1s00f 0 Ctoeeel i
1000 | 4 1000 t g
500 |- 001809 ‘ ] 500 151809 \ ]
0 1 1 1 1 0 1 It 1 L )
-30-20-10 0 10 20 30 -30-20-10 0 10 20 30
3500 — 3500 —
3000 | s () 4 3000} . _.__.-" i
2500 F % 4 2500 F °\
2000 + .. 4 2000+ N g
1500 41500 F -
1000 + 211809 1 1000 - 531909 B
500 | 4 500 | -
2 o L 0Ny 0 L
= -30-20-10 0 10 20 30 -30-20-10 0 10 20 30
3500 T T T T T T T
e 3000 | - n 4
o 2500 ; - 4
2000 + 4
© 1s00t - 4
1000 | L 4
= 500 | 091908 | 151909 . B
-2 o 1 L 1. 1 1 L
< -30-20-10 0 10 20 30 -30-20-10 0 10 20 30
3500 T 3500 —————
3000 F  eall, 3000 F
2500 \ 2500 F F--x,
2000 + b 2000 b
1500 | s 1500 | S
1000 1000 |
sop | 211909 500 L 032008
0 1 Il " [} L L ) L
-30-20-10 0 10 20 30 -30-20-10 0 10 20 30
3500 —T— T 3500 L S o
3000 () 1 3000F G A
2500 | 4 2500F g
2000 4 2000F o g
1500 f 4 1500 F - E
1000 - 0g20bd " 4 1000 - 155009 E
500 } \ 4 500} \ E
A 1 L 1 A i A 1 AJ

[
10 20 30 -30-20-10 ©
TEMPERATURE

Fig. 6. Vertical profiles of observed temperature
and dew point temperature for each of
flight of airsonde at Gulup-Do during the
period of 0900LST 18~ 1500LST 20, Sep-
tember, 1996.
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Fig. 8. Time-height plots of zonal(a) and meridional(b) wind components at Ungcheon during the period
of OS00LST 18~0900LST 22, September, 1996.

2 o5& A 71F Y faledl o8 A" Ao wal
o % 625m-ell ofjh sy A AdFe) Eajsigle
vl o] Tk w2 #5A) vehd g g wc
70mA = ik ¥L wxoltlFig 7a). 7$rl ulg B
wb 2§l 0900LST] 34 4, 35 7] &5 583}
Hoo 875mAT 54% 2 tii AdiH oz Az
vtebtoHFig. 6e). o] o] x]4}7] & 18.86C0I% 5L
3% 3500me2l 7|8 -1.02Te|g o m g 7| 7180
5.8T/kmo|, o] ti7)7} S&3slctn A ghd o
717b B E A2 7 4 glrh. 1500LSTe] 7
F AR YE] IE 1634m7bA] EorA Eo]l EAE}
i R HR 22 1360mA-2e JehydohFig. 6f).
2100LST®] A$ 24X} 2% 600~800mol 90% 2
F#E57} tha EA4 Jehd o ol(Fig. 6g) 2870m¥-Zof ok
T A 4 Ze] EAsddcHFig 7b). o] w718} 7}
Azte]el fAsHA =ol Agsle Tl s @R
Rog Atz dch 99 204 0300LSTE Alsiww, 2|4
A48 RE 1210m7}A] FfZo] FAHe] gleod
(Fig. 6h), 7.5 2420mol| A% = Zo] Za)
7b). 0900LST2| 7-$ 7% 1050mo] Y E&=o]

Hoj oda Ao AdigEs 44%8 #AE7| k5 7}
AF ko of(Fig. 6i), = E7tel) olet %=
o] dAFRE Btk oY HFfFols)
A 7] &Frt 1 Ab Y Ee Ao E 5o o
& 718k E 3ol HubE oh A A 23 BF W3R B3

o

1

o

-

343

g9 71H7F =) dE oz Adglcl 1500LST
A= A4 1588me)&te] o) kA Ze] ZEa)s}
(Fig. 6j) 2 & v}2.9) 100mel| A& 9 20] Zap3t
tHFig. 7b). o] M ¥ 7|¢4F E31 A thr) &R 53}
I g GM7IFY fdel a2t sh A2 pe)
A Foldln Adi$5rt 2718 Aoz Agzbgo). )
EF EE R g2 ani o] Zrlsln =4
] 2 93Rc) i AZ2E AL vl w3 AR
2 271t A WA Adsle 7)o o8 84
Aeg Hyzsich 22Ho g #okyd dr)9 a9
%9 Azggo] Fo] vrelun, WA
gx o4 gl

715t A 2] o] Fol W& vitule|o] A Fze)
A a4}, dA] A5 A B ui(Figs. 8, 9, and
10), == 94 18 ol 54 m7Iske] der JE
telliz 5% WA FF Ade vigto] S A& 7]¢tu) 3|
olit nightwle] o] da] 7z oA 2 AF 1~2kmit2o
Al okt FFAEo] YebuRnt df7] Abal el A E
o] FEAYE B} FbetA el w 9lokFig. 8). v}

=

A
Gl
7 25
ol .
hat [}

o) WFEHEL A AFo 2 re) FkmpEaba] GEA L
o] 4stA vhehih, WAH T shdol 4]t hal Fo], A
Zol At B Fol AT F2E uelch HBoA o]
ol 23 ol 7)ghEel S FEUe o A
4 BkmF-27bx] FEAGD] SMEA ehti 2 o
el mEAE BAF Aol uizte] 2UsA et



I R ES

- [V p—

42 A4 A

v

1812 LST] al 1815 LST] b

L3
v
i

-+ "% - v r A3

19118 LS b 19721 LS) "

% 2012 ST

Wi L W

L
-
T

L)

al 2189 LS zf

° i i
-3¢ 98 00 08 10

Q Q

Q Q
" " -
2115 LST] w2l 22000 LST| ,.4 22109 Lsi
w} 10 i
3 gl 4
3 § ?
] H
Tl it
4 W ‘
2} 2
e o
48 0% 00 08 1o 40 0% 00 08 10
Q Q Q

Fig. 9. The orthogonality (2) of observed wind at Ungcheon during the pertod of 0900LST 18 to 0S00LST

22 Sept. 1996.

3 gl vl A mA(e)e 2d 949 184
1200LSTell £9] w37} 2km¥-2eo) 4 7|E229} A
Zrl 2befje] F3o 2 WEA =, ol uistyE 9
AR epytRoe] P FEfy BFoR X
Aol A Sujsle) 1 2%7} 2km FIYL L& F
chFig. 9). ¥, F49 £33 =% wag vl
QxR Aol 99 189 1200LSTe] A% 1% 4.6km
¢} 5.1kmel] 4.61x10%s'5} 4.55x10%s' 2.8 A]o]9)
Hoj7} Yeht®, 72 o2& 5.33%10°s"'el 7km 2
o} 9} tHFig. 10). o] & 3kmo]ate] T oA i FEo]
HAFoR nlpHA F3o wislel F &) 7}3le] o
o2 wetdct 1500LSToljA wlge] Ao 7E 1.
S5kmoll 4] 2.94x 1072 o7} vhehld, o] ulg
2 A A A 1500LSTel F3ko] FHFY7] WEo2
A2 HcHFig. 10). A Al oA = 1500LSTel] EEo]
o3ts] 2 vpulE] o] FRA BT BAE AlG u}
o] sty gleng FEo] AEAHE Ex3wi
T3] A WY Aoy walr. = 99 18y
1500LSTe] 7] ¥ xAL59 adz)istolr] At
2R 3% 1km® 7% 3~4km¥EZoAd H&=o],

2 Ate]l nEeA Az:ie] EAsty glon, o] RS 3
Zof wtg} FE9 55 Yo 5 A YPci(Fig. 6b).
E o)Z g 2L A7be] ulgd Aloje] wistel ulwma) W
o, FE YA nxelA 2¥A ¢ 12 viyd
Al Alele] &aot s A Yeld g G £ w1 3
%7} 1.5km, 2.1km, 4km¥2¢-& #ola 4= glc}.
9Y 1999 A5+ htx B ¢zg Areta ¢
2lvla}l B A]ZFe] &3l 1020hPa 1719t2] o35y
ol %o 9188 Azt £ UcHFig 2b). YA AFA of) 4]
9% 192 1800LSTel| 4 202 1200LST7] F+29] o]

Lo wE LT 2 ER0 T o]Fsly glo, o}
22 7|9tA o]l Tl wat BAFE Alde] ulergelo]
=hY sl w(Fig. 3), 53] ulte FAA RN E 75 1.
S5km3 Skmi-ell4] A FAE2] f49lo] 74EE Re
2 s =c 199 vlske] Alef&= 2100LSTe) 2% 1.
8kmol 4] 12.01x107%"'2 #d7} Jeht: oi(Fig.
10), o171 wlshe] 2| A 5} ulsdule] o] of A A Kol 4]
vhebyd o] A FollA] FaiF o2 FEFol uly a )9}
A8 3ELr) weld Aol gnrt A Yebd A
o2 ¥R 99 2099 A hubx BE o) x7)3}

344



AF2EE BT AL A7) £z 54

" Ty 1 r——r——y——v b " T AL -
20/12LST
2b 1912187, al 1815 LST] 2 19/18 LST| 2 19721 LST | al
10 ) < w0} g 0y 0 ALl -
% [ 4 g o} 4 g o} 4 E o} 4 % []
; [} 2 [} 4 ;_ (19 J § s} p g S>
4 4 4 < 4 }& < 4 ;
2}, 2f 2 : 2 %_ , 2 ? J
[} A A A e A b [ e A A ['] \ e rs e . '] A e _
o 8 1w 13 220 28 o 8 w0 18 20 0 $ 10 15 20 23 06 S w0 ts 20 28 0 s 10 18 20 2%
Wind Sheer ( x 10-31) Wing Sheer { x 10931) Wind Sheer { x 103s1) Wind Sheer { x 103s) Wind Shewr ( x 109s1)

[ry——

r " ——r——r—— 1

al 2015LST 2109 LST |

)

-
-
v

"

Heighy(m)
Height(Km)
[l

Heighi(Km)

“" 14 - v
2115 L ST b 2200 LST, 2l 22009 L ST
1 E 10}
g of E o
i | §. ]
. V’S 4 4

=7
A

€

P RETIETE %08
Wind Shear { x 103s1)

PR n 0 N
0 18 20 28 LI ]

Wind Shear ( x 1035Y)

" . A o "
0 1% 20 28 [ ]

Wing Sheesr ( x 109s-1)

W 5 20 28
Wind Shear ( x 103s4)

et °
0 8 20 2% (K]
Wind Shear ( x 103s")

Fig. 10. Same as Fig. 9 but for vertical profiles of wind shear.

o] s wpako g wxUrly BMFoA 17|9)e]
trbew glew $-2lviel dafieke ofzte] P Eois}
AAE Aol chFig. 2c). viule] o] Az F 2ol
209 0300LSTHHE] | Abo. 2 BE] 1 5km27H%]
E5FAAY ulgo] fi=la glen 2 o4ty
AN e B FAG ulate g2 &Y slA el m g}
(Fig. 8). ul2te] A WAL 7% 2kmET A Qo] Wz}
7F A debdbedl, o)A BEFo] BAFLR AHA)
HE st FET FEo] v Abelrc) dubxyo
2 73d Aoz s =ckFig. 9). vy Aol=
1200LSTo 7= 2km¥ZoA 10.86x 107%s'2 o}4
2 &% Holddr} 8kmeolA e} koA t}A A F7}
3le] 12km¥-Zell 4 20.91x10°%s" 2 2 )7} = ch(Fig.
10). olelgt AAF2E & 2kmAP-2o| Fgke] M
2% 8kmo|Atell A F4o] Frhslelz] wFojch 204
1500LST2} 7] 2 #x9 Hildse 1% lkmolA}t
oAl 7|3 xHLxo] 37t Ao dAEA FR= 2
W #Fdg + 2ok 949 21, 22948 w7I3ke) 43
£ w9l FEel 79 gl Abeio]cHFigs. 2d and
2e). vigbHlE] o] AR F oM 1k 2 2.5kme] 3}l 4]
55F2 odgko], 1 ol A nEelA ¥ Fol 7}aA
detubar FEel gl A4 dAAenc dxze

Feass) wackRig 8). As dadde 78o) £A
1A sk o] 717e] Eel WstE W T 2km¥ o)A
dojubn] BEFo] B Fo 2 uwls] BEoz HzhE
ok ulre] Alole E3e) wstel Eel 2sis) 9
£ 2Ed4 Hoj2 JehdehFig 10)

4. 9°Fw A

1996 9Y 18 4-¥ 22 74x] M&f o A
AlE AERE 7|7bge o K99 AL dHE diy] dF
T2 §A& miefslr) dale], FPEAdA FEH A
A 7R AES 92 SRS 4e) e v s n
o] Z4| S 2RE P2 e L Eo o2
X 5EA4E FAMslgod, ¢ gojut Ao g 3
vzt gel 7|28l wigdwleie] ARz, wighe]
oA B dFAjo]E zalslgdct

71923} ol A 1rigte) E3g AFE9E 775
Al At ol e A FAG I FEEADY vl
g3t o], F42 74 2~3m/s7} M9 38%2
713 ghol velydch Wyt FEake] Fapnp F4o) Wby
W g S8 B 2y, JEoke shFe odgoa uts

s
=N
=

y 24 p o
gyl F4o) 0.2m/sH T 73l 1 EA]Eo] 553 2
71 R RS ol i, ke Yy En Ys g

345



R BT R Y

Aldo] i =siA Jelydcl 99 1997 f-elviel
A 38 rigkFe A ¥ FH =9 A
2 o &Y FA7IFe oz dF HX 7 Le]
& A" ge] 24 84 1087 ¢ vepgot. 714F
3% BEADY Fo2 KA FHAA 7129
F317ta 2ot A A F &AL
u, #efo g Eeixe gxedae 2 & 712 3
74o] Aol 928 & 4 A% AAH F e
E&o] £3] ofztell AT SARSA N} A e
ok 7|4 5l a2 8139 FAMUF LR ¥
A" & GHAZo) o] FA mristel ofgFstelA A
Zyste 27196 3 AY HAFe] Ao BE R5A]
o) ZAdtgoen, AFAE 725G EHFY 2
= Al Ao g 500m~1700mel Exz)3lgdch. npete
AR Tz HFeA o] Fs] & ZItFe g
T2 ez A4 SkmE-27A] FAF-A el ¢
A3 2 o)A XM BAFe] ulgte] &Y}
A vtelgel ulghe] A A Jelde 2@eAx
2kmP-ZellA] 1 FERE} & 7bel Ao F3o g s
o o]Z ald 4 gyt = 7 eF xAHL2Eo] o1
238 x4 729 H5FE o1 £ gle o, oA
S 2o d-g¥ Alze] ulgAlele wistel viws] B2
FEol EAgle nxdM 23R & 2x2 vy
A Aozt A WHalgeh FEol EAskA] 4L 713
949 21, 224 ¥z WHilys X 2kmy-ZellA
dojiton 1 olatel mE A FEe] s Hr|dH
o g4 42288 4 5 sl

olato g2 A&l At FYPEANN F&H 484
2] AWl o SAEEL e e &3 FA1F
el Al 71&2) Wiy} Abeds] wlzRE b, Z)skE B9
o4 A 2EAGY 715 Fd€E de sk
AdE 7|29 W3yt =X ggken o]z ) Aldiw
zo A% Z7iE 9% ¢ 9ot of A9 &
2(grE £¢2)2 315%E 500~ 1700mell &)t 3
2 ojAke] ke AxZo] sl oy YEet 1 2
=71 ta Frtetgdc). uidwe| o] 93 Rx s FE0|
HAo) oS ol 17X ¥& o, 2 433 727
2 A Jdelten, Jubgde g Fgo] Easls Fol
A %A L 2o uHE 1% T FEE
sith. = EJ(F2 75HA1) Wste) w2 FaFe] wals)
Jojrts nEeA] & Z7pot HAE A 1w
EollA] uptAlelzt o2 pepydcl. wighe] 2 aAd o
A Ao s o) gl el wisle FEo) o= A
Lol Feuislrl Balsigod, g dd R3¢ HAA
°.2 2km¥-Zof E3wsir}t Jepyded. o] At
ZRF2 719, B A gl A FelA] o] Fa] 2= 327]
atelu} A 7|qke] whdel vlx)E 3dajabe] do3td, &
F3tdal | Bt o} HEEo] A Aty F4
uiedo] @8 7)o AL 9% a2 xge IR e
EQA T AR 7|2AEE AT AR Asd
c}.

Al 2

SRR R

¥ AFE AWl SHATALA Fa F

G 24 Q779 ARHA HG-7] BEA 2D

W 5:YS-02-A)" &] A7u] A Yeg o] FolAFct
e

7144, 1980, FA A S (AL )M o T
o} #3¥ o7, MR 80-1, 39pp.

71ed 4, 1986, = A8 FF Al WHF FA
A}, MR 86-1, 83pp.

A=, A, 1992, AAF A4E =¥ o, =
714+ ¥ 3 #], 28(1), 1-8.

F5ol, 1982, I g FAoE & ZIghiA e ¥
¥4 =E4, 33, 267-280.

59, w85, A4S 1984, 23R ge] YA gA-
T ¥R A A7, FAN A EAATFL
X, 2, 69-77. .

749, 1974, A o] d 2 $£357] 2] A4
o] Fo] Aldlele} st M Aol vl 3%, =
71AFer3] 2], 10(1), 1-10.

uled ab, ube-g, 1991, It @it G A IFA
714 Ao 3¢ A7, ER714EHA, 27(2),
67-86.

HEFA, 1986, &3 Wl @& el el #3571
Fibel) Bate], AoishiE A ALste] =7, 34pp.

olefed, AlEHl, wheddd, 1989, H A Aol JFA
A4Fe] JFgH T2, &3I4, 25(1),
30-42.

297, 1996, oA Fy UL o 4T a4 72
27, waro et whapatsl =2, 73pp.

3 &, 1993, Al €4-& A T AMRZFA F
Aol B8 A7, 3714433 A], 29(2), 69-84.

33, A, 1991, dj$-Exrt feivtet At A
uo] 712 4 Fxo vl %, 571453
2}, 27(3), 197-203.

Atkinson, B. W., 1981, Meso-scale atmospheric cir-
culations, Academic Press, 495pp.

Moon, S. E., 1981, A synoptic climatological study
of the rainy season in East Asia during
summer, Doctoral thesis of Tsukuba Univ.,
107pp.

Leftwich, P. W. and X. Xu, 1988, An operational
index of the potential for violent tornado de-
velopment, Preprint, 15th Conference on Sev-
ere Local Storm, Baltimore, Amer. Meteorol.
Soc., 472-475

Park, S. U., Y. U. Lee and J. H. Bong, 1989, Spe-
cial observations for the growth of the mixed
layer, J. of Korean Meteorol. Soc., 25(3), 138-
147.

Simpson, J. E., 1996, Diurnal changes in sea-
breeze direction, J. of Applied. Meteorol.,35,
1166-1169.

Vanwijk, A. J. M., Beljaars, A. C. M., Holtslag, A.

PN

346



to

AFB5

¢ ALY W) SAFE 4

A. M. and W. C. Turkenburg, 1990, Diabatic Yu, T. W., 1970, Diurnal variation of kinetic and

wind speed profiles in coastal region: Com- internal energy in onshore winds along the
parision of an Internal Boundary Layer(IBL) upper Texas Gulf coast. Atmospheric Science
Model with Observation, Boundary Layer Group, Report 19, The University of Texas at
Meteorol., 51, 49-75. Austin, 45.

3417



