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ABSTRACT

Characteristics of the Lower Boundary Layer and Atmospheric

Vertical Structural Changes of Typhoon
- Focus on Observation Data of Boseong Tower —

Lee Seung-Ho

Advisor : Prof. Ryu Chan-Su, Ph.D.
Department of Earth Science,
Graduate School of Chosun University

The purpose of this study is to analyze the characteristics of the lower
boundary layer and atmospheric vertical structure of typhoons that affected the
Korean Peninsula in 2015 and 2016 using the observation data of the Boseong
standard weather observatory.

The typhoon routes created by the Korea Meteorological Administration and
weather data of the Korea Local Analysis and Prediction System (KLAPS)
confirmed a strong mixing ratio at 850 hPa and a high relative vorticity at 500
hPa. The visible influencing ranges of the typhoons were analyzed using
weather satellite images and weather radars, and precipitation data were
analyzed using the automatic weather station (AWS) data. When the typhoon
approached the Boseong station with the Global Data Assimilation and
Prediction System (GDAPS) of the Unified Model, the rising current developed
from the upper layer, and the high humidity and high specific humidity areas
existed. Furthermore, the characteristics of temperature, humidity, wind
direction, wind speed, pressure, equivalent potential temperature, and vertical
wind of Boseong Tower were analyzed. The results revealed that the
temperature difference between the upper and lower layers became constant as

the typhoon approached, and the difference decreased further as the eye of the
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typhoon became closer. In addition, as the typhoon approached, the wind speed
became higher, but the wind rapidly stopped at the eye of the typhoon. The
wind direction changed to the center direction according to the movement route
of the typhoon. The closer to the center of the typhoon, the lower the
atmospheric pressure, and the interval between the equivalent potential
temperatures of the upper and lower layers became constant due to the wind.
When the typhoon approached, the vertical wind showed a rising current, which

was stronger in the lower layer than in the upper layer.
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Fig. 22. Wind speed, Wind speed difference between 10m and 300m of Boseong
Tower(2016.10.04.~05.), Wind derection(2016.10.04.~06.), Vertical wind
average(2016.10.04. ~06.)
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Fig. 23. Equivalent potential temperature, Pressure of Boseong Tower(2016.10.04.~06.)
CHABA(201618)¢] &< W= 7Igte] Hau 722 59 7|[F o2 595 7+L
= Har]e 262°C(13:23 KST)Aow HA7]2L 185°C(23:23 KST)HH. 5

Grir} HBEe] FAlo] A

&3 el et Ak ol AsEe AR A washel 4

Aol & W7t A e

=

=

> om
Lo

o

glﬁ

(o]

fr

=

)

>

L

=2

12

)

ol

o

o
N
Y

5%€¢l 31.9m/s(08:40 KST)= 300mell A Hdigro]l d5HAvy. &2 el I3
of wel FF90°)0M HFAF[E20°) ez ¥Mah shdlon o] A= w3l w4
8] FFol Waklrh. 71k 5ol THE w AHS Hol o] Aztel HF I #=

ARl Vg AANEE A4 & 5 ek

_29_

Collection @ chosun



1. 712#32 8 vju 4

rlo
H
>~
M
1%
e
[\
(e}
—_
a1l
T
J
o

Fig. 24+= 20159 7¢ 156¥ ¢ BA B9 A82 4
11-142 wsh 2o bk 1598 BEo] A F U
£3 @4elth. CHAN-HOM(01500)e] AIth= A17]9 45 elFe] 3%

o) 1

°]
Qust 24 g gaEgrel J1ee] Wit A4 AL HA & F A9

T
Fere g Agoln,

N

gol GA%e @At 2 g @+ A
M gl B4 e, oF Alzkel Wit dm/s AR vhge] P A& 3l

Temperature 20150715
%2 ]

Temperature
»

30

9 ) ~
< O n =
g S <
3 ] z
2 RS 2
g H :
5 5 =
= =
0 o 5 o » * £ T T T T T T T
00 02 04 06 08 10 12 14 16 18 20 2 24 om0 608 10 " N ° " 0= 2 00 02 04 06 08 10 12 14 16 18 20 2 24
Time(LST) ‘.
Time(LST) (LST) Time(LST)
Wind Speed 20150715 5 _Vind Speed 20150715 N 20150715
12 —— - 30 — ¥ Y |
] - il L
24 o == 4
2 2 . w
E £l g
= = 18 - B osw
P A S
& a =]
2 2 s sE
S I z .
-3 NE
! 6 H £
T T T 2 T T N T

T T T T
0oz e 2 2 W o2 o 0 08 10 12 14 d6 18 0 2 2 L S P R R R
Time(LST) Time(LST) Time(LST)

Vertical Wind Avg

- Equivalent Potential Temperature 20150715

2 204 20 1030

P

2 2 1020
- —n 0
2 15 o 5 1m0
€ |5 = [ £ .
E s L == < 1000 r
B T 206 | =
g n» E} ~ = P
& 2 e £ ]
o g 7 —— - S—
2 6 & = 2w 1

3 S 200 L2 —
g . I — == W—

0 288 | L

3 960

26
K
’ A A T L 284 — T — T 950 LU — T T
% % B % K % % 0 0 04 06 08 10 12 W4 16 18 20 2 2 0 02 04 0 05 10 12 14 16 18 2 2 24
Time(LST) Time(LST) Time(LST)

Fig. 24. Temperature, Temperature difference between 10m and 300m, Humidity,
Wind speed, Wind speed difference between 10m and 300m, Wind
direction, Vertical Wind average, Equivalent potential temperature,
Pressure of Boseong Tower(2015.07.15.)
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Fig. 25. Temperature, Temperature difference between 10m and 300m, Humidity,
Wind speed, Wind speed difference between 10m and 300m, Wind
direction, Vertical Wind average, Equivalent potential temperature,
Pressure of Boseong Tower(2016.10.02.)
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2. 971 2 EY FA

=7} BFAE HFE Haxd m=2w 20159 A 95 EF CHAN-HOM(201509)
2 6¢¥ 30 2179 ¥ sEEE °F 1660km F-F 31AH(9.9°N, 159.6°E)ol A Al 10
S Ao gHEIE st B A (Fig. 27.)3¥ k. CHAN-HOM(201509)2 A 27|
of ofd] 7ite] HE JHEAEE wEl A, 4718 1002hPa, S 41

F4 18m/se] oFst AP EF o R WAt A Q7|uUet FAE el A A
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o] = Asto] HE s THeHA T WS vhEI At v s

2 (22~26°0)& WA wEA ofstE Ik 7T 119 15A1FH BEo A Zol A
Aot e AT jet= I ofdtiarr|gAatelo] FAE HXIA RO FFor HdIFst
of 7¢ 11¥ 245FH 139 AE7HA] ke sid5R1 o BFo dFdola,
79 12¢ SAt=ol A HUlegbES 335m/s, 79 119 AFTE SIAILFel 275m/s
o A+=1EE 4 779.0mme] o]l 7] =5 At (Fig. 26.).
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Fig. 26. CHAN-HOM surface pressure(a)2015.07.11. 21:00, b)07.12. 09:00,
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=]
W

¥ AR AR 0
C

HAN-HOM-

2RUTO) /%] 2= ZEu ZEoHy
S |HE=2s s e Z5 [SAT CrEFA Crar A EH§_
4ol g g A . ST BN ey | ey | S | mu ey | 0| 08
CE | CN) | (m/s) | (hPa) gret i

CHAN-H

D 1509 |2015| 6 30 0 1611 91 14 1004 -999 -999 | -9999 | -999 -999 | -999.9 oM
CHAN-H

L% 1509 | 2015 | 6 30| 6 1604 9.5 15 1002 -999 -999 | -999.9 | -999 -999 | -999.9 oM
CHAN-H

TS 1509 |2015| 6 30 | 12 | 1598 97 18 1002 150 130 225 -999 -999 | -999.9 oM
CHAN-H

TS 1509 |2015| 6 30 | 18 | 1591 10 18 1000 170 140 225 -999 -999 | -999.9 oM
CHAN-H

TS 1509 | 2015 7 1 0 1571 10.8 20 996 200 -999 | -999.9 | -999 -999 | -999.9 oM
CHAN-H

TS 1509 | 2015 7 1 6 156.3 10.9 21 994 200 150 135 -999 -999 | -999.9 oM
CHAN-H

TS 1509 | 2015 7 1 12 | 1555 11 24 990 220 200 157.5 -999 -999 | -999.9 oM
CHAN-H

STS | 1509 |2015| 7 1 18 | 1545 111 27 985 250 230 180 100 920 180 oM
CHAN-H

STS | 1509 |2015| 7 2 0 1523 109 27 985 250 210 180 100 80 180 oM
CHAN-H

STS| 1509 |2015| 7 2 6 1505 10.7 27 985 250 210 180 100 80 180 oM
CHAN-H

STS | 1509 |2015| 7 2 12 149 10.2 29 980 270 220 180 110 90 180 oM
CHAN-H

STS | 1509 |2015| 7 2 18 | 1485 101 32 975 280 230 180 110 90 180 oM
CHAN-H

STS| 1509 |2015| 7 3 0 1479 10.3 32 975 280 250 2025 110 100 2025 oM
CHAN-H

STS | 1509 |2015| 7 3 6 1484 10.7 27 985 280 250 202.5 110 100 202.5 oM
CHAN-H

STS| 1509 |2015| 7 3 12 | 1486 11 27 985 250 220 2025 110 100 2025 oM
CHAN-H

STS| 1509 |2015| 7 3 18 | 1488 11.8 27 985 270 220 180 110 100 180 oM
CHAN-H

STS| 1509 |2015| 7 4 0 1481 126 27 985 270 230 2025 120 90 2025 oM
CHAN-H

STS| 1509 |2015| 7 4 6 1471 133 27 985 270 240 2025 120 90 2025 oM
CHAN-H

STS | 1509 |2015| 7 4 12 | 1462 137 27 985 270 230 225 120 90 225 oM
CHAN-H

STS| 1509 |2015| 7 4 | 18 | 1457 13.8 27 985 270 230 2475 120 90 2025 oM
CHAN-H

STS| 1509 |2015| 7 5 0 1453 14 27 985 270 220 225 120 110 225 oM
CHAN-H

STS | 1509 |2015| 7 5 6 144.9 14 27 985 300 250 202.5 120 100 202.5 oM
CHAN-H

STS| 1509 |2015| 7 5 12 144 152 27 985 300 250 2025 120 100 2025 oM
CHAN-H

STS| 1509 |2015| 7 5 18 | 1431 157 29 980 350 300 2025 120 110 2025 oM
CHAN-H

STS | 1509 |2015| 7 6 0 1423 16.2 29 980 350 300 202.5 120 110 202.5 oM
CHAN-H

STS| 1509 |2015| 7 6 6 1408 17 29 980 300 250 2925 120 110 2925 oM
CHAN-H

STS| 1509 |2015| 7 6 | 12 | 1396 17.5 29 980 300 250 2925 120 110 2925 oM
CHAN-H

STS| 1509 |2015| 7 6 | 18 | 1387 17.6 32 975 330 280 2925 130 120 2925 oM
CHAN-H

STS | 1509 |2015| 7 7 0 137.6 178 32 975 330 280 2475 130 120 247.5 oM
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CHAN-H
TY | 1509 | 2015 7 |6 | 1363 | 184 | 37 965 370 | 320 | 2475 | 140 | 130 | 2475 | O
CHAN-H
TY | 1509 | 2015 7 | 12| 1352 | 187 | 37 965 400 | 350 | 225 | 150 | 130 | 225 |7
CHAN-H
TY | 1509 | 2015 7 | 18| 1343 | 191 | 39 90 | 400 | 350 | 225 | 150 | 130 | 225 |" O
CHAN-H
TY | 1509 | 2015 8 | 0| 1336 | 195 | 39 90 | 400 | 350 | 225 | 150 | 120 | 225 |7
CHAN-H
TY | 1509 | 2015 8 | 6 | 1326 | 204 | 39 90 | 400 | 350 | 2925 | 150 | 130 | 2925 |”
CHAN-H
TY | 1509 | 2015 8 | 12| 1317 | 21 39 90 | 400 | 350 | 2925 | 150 | 130 | 2925 |"
CHAN-H
TY | 1509 | 2015 8 | 18 | 1306 | 218 | 39 90 | 400 | 350 | 2925 | 150 | 130 | 2925 |”
CHAN-H
TY | 1509 | 2015 9 | 0 | 1295 | 225 | 40 955 400 | 350 | 2475 | 150 | 130 | 2475 |7
CHAN-H
TY | 1509 | 2015 9 | 6 | 1286 | 233 | 45 945 420 | 350 | 2475 | 160 | 150 | 2475 |7
CHAN-H
TY | 1509 | 2015 9 | 12| 1276 | 242 | 45 945 420 | 380 | 2475 | 150 | 130 | 2475 |
CHAN-H
TY | 1509 | 2015 9 | 18| 1266 | 251 | 49 935 450 | 400 | 2475 | 160 | 140 | 2475 |7
CHAN-H
TY | 1509 | 2015 10| 0 | 1256 | 257 | 49 935 450 | 400 | 315 | 160 | 10 | 315 |7
CHAN-H
TY | 1509 | 2015 10| 6 | 1247 | 266 | 47 940 | 450 | 400 | 315 | 150 | 130 | 315 |
CHAN-H
TY | 1509 | 2015 10| 12| 124 | 273 | 45 945 450 | 400 | 315 | 160 | 130 | 315 |7
CHAN-H
TY | 1509 | 2015 10 | 18 | 1233 | 278 | 43 950 | 430 | 370 | 3375 | 160 | 130 | 315 |7
CHAN-H
TY | 1509 | 2015 11| 0 | 1228 | 287 | 38 90 | 400 | 330 | 270 | 160 | 130 | 270 |T
CHAN-H
TY | 1509 | 2015 11| 3 | 1226 | 291 | 37 965 350 | 270 | 2925 | 150 | 120 | 2925 " O
CHAN-H
TY | 1509 | 2015 11| 6 | 1225 | 295 | 37 965 380 | 330 | 270 | 160 | 110 | 270 |\
CHAN-H
TY | 1509 | 2015 11| 9 | 1226 | 299 | 37 965 380 | 320 | 270 | 170 | 120 | 270 | O
CHAN-H
TY | 1509 | 2015 11| 12 | 1228 | 304 | 37 965 370 | 310 | 270 | 160 | 120 | 270 | O
CHAN-H
TY | 1509 | 2015 1115 | 123 | 309 | 35 970 300 | 250 | 270 | 150 | 130 | 270 |7
CHAN-H
TY | 1509 | 2015 11| 18 | 1232 | 316 | 35 970 280 | 220 | 2925 | 130 | 120 | 2925 |”
CHAN-H
TY | 1509 | 2015 11| 21 | 1234 | 323 35 970 250 | 200 | 2925 | 130 | 120 | 2925 |7
CHAN-H
STS | 1509 | 2015 120 | 1236 | 331 | 32 975 230 | 200 | 2925 | 130 | 110 | 2925 |7
CHAN-H
STS | 1509 | 2015 12| 3 | 1238 | 34 32 975 220 | 190 ) % | -999 | -9999 |”
CHAN-H
STS | 1509 | 2015 12| 6 | 1241 | 349 | 32 975 210 | 170 | 675 | 70 | -999 | -9999 |” '
CHAN-H
STS | 1509 | 2015 12| 9 | 1244 | 358 | 29 980 210 | 150 | 1125 | 70 | -999 | -9999 |7 '
CHAN-H
TS | 1509 | 2015 12| 12 | 1246 | 368 | 23 980 150 | 110 | 1125 | -999 | -999 | -9999 |
CHAN-H
TS | 1509 | 2015 12|15 | 1248 | 375 | 20 985 130 | 100 90 | 999 | 999 | -9999 |”
CHAN-H
TS | 1509 | 2015 12| 18| 1251 | 38 19 985 50 40 | 1125 | 999 | -999 | -9999 |
CHAN-H
TD | 1509 |2015 12| 21| 1258 | 387 | 15 95 | -999 | -999 | -9999 | -999 | -999 | -9999 " '
CHAN-H
TD | 1509 |2015 3]0 | 127 40 15 985 | -999 | -999 | -999.9 | -999 | -999 | -9999 |" '
CHAN-H
TD | 1509 |2015 13| 3 | 1294 | 421 | 15 985 | -999 | -999 | -9999 | -999 | -999 | -9999 |" '
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-CHABA-

Collection @ chosun

YRHUTC) 91| z= 25U EEnE
SE|HEER T o T o [ a | 2% | 7= | 25 39719 gun | cua | D02 | mura | curz | D23 |H1E018
| N | () | hea) et us
D 1618 2016 | 9 27 | 12 | 1506 144 15 1004 -999 -999 | -999.9 | -999 -999 | -999.9 | CHABA
D 1618 2016 9 27 | 18 149.2 144 15 1004 -999 -999 | -999.9 -999 -999 -999.9 | CHABA
D 1618 2016 9 28 0 148 14.4 15 1004 -999 -999 | -999.9 -999 -999 -999.9 | CHABA
D 1618 2016 | 9 28 6 146.3 143 15 1004 -999 -999 | -999.9 | -999 -999 | -999.9 | CHABA
D 1618 2016 | 9 28 | 12 | 1449 14.2 16 1002 -999 -999 | -999.9 | -999 -999 | -999.9 | CHABA
D 1618 2016 9 28 | 18 143.8 141 16 1000 -999 -999 | -999.9 -999 -999 -999.9 | CHABA
TS 1618 2016 | 9 29 0 142.6 139 18 1000 120 80 202.5 -999 -999 | -999.9 | CHABA
TS 1618 2016 | 9 29 6 1412 13.8 19 998 120 80 202.5 -999 -999 | -999.9 | CHABA
TS 1618 2016 9 29 | 12 140.2 13.6 20 996 130 80 202.5 -999 -999 -999.9 | CHABA
TS 1618 2016 9 29 | 18 139.4 135 21 994 140 90 2025 -999 -999 -999.9 | CHABA
TS 1618 2016 | 9 30 0 1383 136 22 992 150 100 202.5 -999 -999 | -999.9 | CHABA
TS 1618 2016 | 9 30 6 137.6 141 22 992 150 100 202.5 -999 -999 | -999.9 | CHABA
TS 1618 2016 | 9 30 | 12 | 1369 14.7 24 990 150 100 202.5 -999 -999 | -999.9 | CHABA
TS 1618 2016 | 9 30 | 18 136 153 24 990 160 110 202.5 -999 -999 | -999.9 | CHABA
TS 1618 2016 | 10 1 0 1354 16 24 990 160 110 225 -999 -999 -999.9 | CHABA
STS | 1618 2016 | 10 1 6 134.6 16.8 29 980 180 130 225 60 50 225 | CHABA
TY 1618 2016 | 10 1 12 | 1338 17.6 34 970 200 150 225 60 50 225 | CHABA
TY 1618 2016 | 10 1 18 1327 18.6 37 965 200 150 225 60 50 225 | CHABA
TY 1618 2016 | 10 2 0 1315 19.7 43 950 220 170 225 80 60 225 | CHABA
TY 1618 2016 | 10 2 6 1303 20.8 43 950 220 170 225 80 60 225 | CHABA
TY 1618 2016 | 10 2 12 129.3 218 43 950 220 170 225 80 60 225 | CHABA
TY 1618 2016 | 10 2 18 1283 228 47 940 220 170 225 80 60 225 | CHABA
TY 1618 2016 | 10 3 0 127.6 23.8 49 935 220 170 225 90 80 225 | CHABA
TY 1618 2016 | 10 3 3 127.2 244 49 935 220 170 225 90 70 225 | CHABA
TY 1618 2016 | 10 3 6 127 25 49 935 200 150 2475 80 60 2475 | CHABA
TY 1618 2016 | 10 3 9 126.8 254 49 935 200 150 247.5 80 60 2475 | CHABA
TY 1618 2016 | 10 3 12 126.7 25.8 49 935 210 160 2475 70 60 2475 | CHABA
TY 1618 2016 | 10 3 15 | 1266 26.3 49 935 200 150 247.5 80 60 2475 | CHABA
TY 1618 2016 | 10 3 18 | 1265 26.8 49 935 200 150 247.5 70 50 2475 | CHABA
TY 1618 2016 | 10 3 21 126.3 273 47 940 210 160 2475 70 50 2475 | CHABA
TY 1618 2016 | 10 4 0 126.2 27.8 47 940 220 170 247.5 70 50 2475 | CHABA
TY 1618 2016 | 10 4 3 126 28.6 47 940 230 180 247.5 80 60 2475 | CHABA
TY 1618 2016 | 10 4 6 1259 293 45 945 250 220 270 80 60 270 | CHABA
TY 1618 2016 | 10 4 9 125.8 30 45 945 260 210 270 90 70 270 | CHABA
TY 1618 2016 | 10 4 12 | 1259 30.8 40 955 300 240 270 90 70 270 | CHABA
TY 1618 2016 | 10 4 15 126 318 40 955 300 250 270 90 70 270 | CHABA
TY 1618 2016 | 10 4 18 126.4 328 40 955 280 230 3375 80 70 3375 | CHABA
TY 1618 2016 | 10 4 21 | 1271 336 39 959 280 230 3375 90 70 337.5 | CHABA
TY 1618 2016 | 10 5 0 128.2 345 35 970 260 170 315 70 50 315 | CHABA
STS 1618 2016 | 10 5 3 129.3 353 32 975 200 150 315 80 50 315 | CHABA
STS 1618 2016 | 10 5 6 1314 36.3 29 980 180 130 315 60 40 315 | CHABA
STS | 1618 2016 | 10 5 9 1337 371 27 985 170 130 225 60 50 225 | CHABA
TS 1618 2016 | 10 5 12 | 1375 38 24 990 150 100 135 -999 -999 | -999.9 | CHABA
L 1618 2016 | 10 5 15 | 1408 38.8 -9 994 -999 -999 | -999.9 | -999 -999 | -999.9 | CHABA
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