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Abstracts

An Analytical Study of Airplane Delays and Cancellations

due to Meteorological Phenomena in Korea

Kang, In-Sook
Advisor : Prof. Ryu, Chan-Su Ph.D
Department of Atmospheric Science

Graduate School of Chosun University

The geographical location, export—centered industrial and economic structures,
and increase in the national income of Korea are boosting demand for air
transport, which is a global trend. The air transport records of 190 ICAO
member countries increased by 11.7% in 2010. Korean Air Lines and Asiana Air
Lines ranked 10th and 30th in global air transport volume, respectively.
Particularly for air cargo, Korean Air Lines and Asiana Air Lines ranked 3rd
and 10th, respectively.

In all airports in Korea, 9.98% of delays and 36.079%6 of cancellations were
caused by meteorological phenomena. This shows that meteorological phenomena
are major environmental factors of air traffic. In Korea, three large aircraft
accidents caused by meteorological phenomena had occurred. In the USA, 33%
of commercial aircraft accidents and 22% of general aircraft accidents were
associated with meteorological phenomena. Most of these meteorological
phenomena were related to winds and visibility (fog). The annual damages from
these accidents amount to 3 billion dollars.

At Incheon International Airport, the total delay rate is 3.09%5, the delay rate
caused by meteorological phenomena is 0.1196, the total cancellation rate 1is
0.68%, and the cancellation rate caused by meteorological phenomena is only
0.03%. This is because it is the only F-class airport in Korea.

The facility class of an airport is the most important cause of delays and
cancellations, but the importance of meteorological information can be seen from
the percentages of the causes of delays and cancellations in all airports in



Korea.

All possible safety measures must be established to keep pace with the
rapidly increasing demand for air traffic. More active safety measures are
necessary especially for Korean airports that have poor environments.

Of the 19 airports in Korea, the environments and causes of delays and
cancellations in 14 civilian airports were analyzed in accordance with the
general causes and meteorological phenomena stipulated in the ICAO standards.
The findings from this analysis are summarized below.

1. The average delay rate of all the airports was 2.13%. The main cause was
A/C connection, followed by meteorological phenomena and A/C maintenance.
The delays due to meteorological phenomena accounted for about 10% of all
the delays.

2. The average cancellation rate of all the airports was 1.17%. The main cause
was A/C connection, followed by A/C maintenance and meteorological
phenomena. The percentage of cancellations due to meteorological phenomena
was as high as 36.07%.

3. The meteorological phenomena that caused delays were fog, snowfall,
windstorms, rainfall, typhoons, high clouds, and upper-level wind, in
descending order.

4. The meteorological phenomena that caused cancellations were fog,
windstorms, typhoons, snowfall, high clouds, rainfall, and upper-level wind, in
descending order.

5. The analysis of the annual variation in the aircraft delays showed that the
causes of meteorological phenomena appeared more frequently between
October and February than between March and September. The A/C
connection that caused delays and cancellations showed the same annual
variation as the meteorological phenomena, which indicates a correlation
between the two factors.
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Table 1. The runway grade of airport.
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Table 2. The runway grade.
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° Yome mgsn olyd 350m(1,200ft) ]k
SBE( CAT-IIb) 15m(50ft) w7k RVR 50m(150ft) ©]%
° Ee AgetA ofyd 200m(700ft) 1] 5k

3CE( CAT-Mc) | &34 ¢FHF(NO DH) | A-&3t#] oFF(NO RVR)




Table 3. The state of airports in Korea.
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Table 45} Fig. 168 FUFFS BT AAUAL BAF oM, Fig. 178
S QWSS bl glolth Table 4004 AAW A& 213%0] 3, A ER
EACHE, 7180220%), A/CHY #oE vEon], Z13Ae] o Ade
AAALE] o 10%9] I 713U Ade 10~29 Aol
BASAL. 53, b 2 HFS AAsE A/CHE] 4B} Ble] g

o % glo] Z| Aol Faw Aol F& & & k.

Table 4. The state of delay by general origins of airports in Korea.

T +&3le V1% ACHE A/CHY oAe] B3l 7)E il
Jan 39439.7 1527 824.7 27.0 4.0 0.3 159.0 1167.7
Feb 36541.3 105.3 528.3 22.7 3.3 0.0 114.3 774.0
Mar 40107.3 55.0 399.7 21.7 2.7 0.0 66.7 551.7
Apr 39564.7 53.7 551.0 29.0 4.3 0.7 77.0 715.7
May 41162.0 82.7 865.3 39.7 5.7 1.7 91.3 1086.3
Jun 39256.0 49.3 500.3 43.3 5.3 0.0 66.7 665.0
Jul 41416.7 84.3 785.0 38.0 5.3 0.3 73.3 986.3
Aug 42501.0 23.0 645.3 43.7 5.3 0.3 69.3 787.0
Sep 39810.7 61.3 474.3 40.3 6.0 0.0 46.3 628.3
Oct 41856.0 158.7 767.7 32.3 7.3 0.3 42.7 1009.0
Nov 40469.0 103.7 602.7 38.3 127 0.0 65.7 823.0
Dec 41498.3 99.0 792.3 37.7 3.3 0.0 181.7 1114.0
B 40301.9 85.7 644.7 35.0 54 0.3 87.8 859.0

AR¥E (%9 0.21 1.60 0.09 0.01 0.00 0.22 2.13
HAA 9.98 75.05 4.07 0.63 0.04 10.23 100.00
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Fig. 2. The analysis of delay by general origins of airports in Korea.
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Fig. 3. The annual variation of delay by general origins of airports in Korea.
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Table 5% Fig. 42 =& dS Hitsto] AFAAS 24T Ao
2 AWstE YEd Zolth Table 5olA AAF T AFELS 1.17%°
= ACHE, A/CAN, 7174 o2 veisen, 71ddelel o3 2% dA 2
Fe] 36.07%7F H= & 7 vk ERE 2 AWstel A, ZERl e A A 3EHY

90U uTh 108%H 29 Atelo] AH o A4F dehbs A2 B 5 Ak

Table 5. The state of cancel by general origins of airports in Korea.

T =33l V1 ACHSE ACHY oAE] Bl 71E A
Jan 39439.7 432.0 373.3 25.3 0.0 0.3 101.7 932.6
Feb 36541.3 246.7 215.3 15.3 0.0 0.3 84.0 561.6
Mar 40107.3 108.3 144.0 25.3 0.0 0.0 78.0 355.6
Apr 39564.7 1723 223.7 18.7 0.0 0.0 75.7 490.4
May 41162.0 120.0 169.0 17.7 0.0 0.7 62.7 370.1
Jun 39256.0 135.7 188.7 22.3 0.3 0.3 65.3 412.6
Jul 41416.7 205.0 289.3 21.0 0.3 0.3 100.3 616.2
Aug 42501.0 109.0 1417 15.3 0.3 0.0 44.3 310.6
Sep 39810.7 1527 146.7 27.0 0.0 0.0 68.0 394.4
Oct 41856.0 91.3 121.0 15.7 0.0 0.0 69.3 297.3
Nov 40469.0 100.3 129.3 19.0 0.0 0.0 84.3 332.9
Dec 41498.3 164.7 207.7 16.3 0.0 0.0 187.7 576.4
Bt 40301.9 169.8 195.8 19.9 0.1 0.2 85.1 470.9
ARE(%) 0.42 0.49 0.05 0.00 0.00 0.21 1.17
APHE(%) 36.07 41.58 4.23 0.02 0.04 18.07 100.00
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Fig. 4. The analysis of cancel by general origins of airports in Korea.
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Fig. 5. The annual variation of cancel by general origins in airports in Korea.
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Aoz A48 atel A 2001~201087H4 1087k FFREA A
g9 Ans BAsA) oA E FuFae A6 o AAAE AAsS
FFEA BR/EA AN A, B, BS, BE, BE AEE L
2 Biskel B3Ik Table 63 Fig. 6& 9ol Aelo] € /| 4dde 147)
Fatol viahe] EAF Aol Fig. 7¢ 1 AwslE UEd o]tk Table 6914

7174l e A& 1.77%011, ol e FA43 A3(Fig. 6), 2H7H(64.45%),
474 (13.32%), 7&5(9.43%), &5, BF, &1L, 5T o2 UERt. AWsts B
A, b 2 les AAEe e 108 5E 397kA FEEA =4 vEhda,
oAFHd = UA vetwt A Ae 1493 290 A dEw o, Vel
AF AR dERsE U (Fig. 7 Fx).

Table 6. The state of delay by meteorological phenomena origins of airports in Korea.

T w33l S ! & s A T S S i1 Kl
Jan 39439.7 669 663 7 1 107 14 4 1465
Feb 36541.3 802 286 2 0 48 14 3 1155
Mar 40107.3 448 57 9 1 97 11 9 632
Apr 39564.7 291 1 8 1 168 28 15 512
May 41162.0 319 1 17 0 124 16 23 500
Jun 39256.0 213 0 69 19 27 11 22 362
Jul 41416.7 316 0 100 91 48 7 81 648
Aug 42501.0 138 0 48 54 37 9 59 351
Sep 39810.7 202 0 33 93 15 10 23 376
Oct 41856.0 879 1 14 18 25 50 28 1017
Nov 40469.0 774 9 7 2 16 22 5 835
Dec 41498.3 462 121 2 0 95 19 2 701

Bt 403019 4594 94.9 26.3 23.3 67.3 17.6 22.8 712.8
=3 1.14 0.24 0.07 0.06 0.17 0.04 0.06 177
Al 64.45 13.32 3.69 3.27 9.43 2.47 3.2 100
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Fig. 6. The analysis of delay by meteorological phenomena origins of airports in Korea.

70.0

60.0 AN

o |\ [\
S oo |\ \ [\
= oo |\ \ [\
ol S o
Y

0.0 T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fig. 7. The annual variation of delay by meteorological phenomena origins of

airports in Korea.
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Al o3 AARMY FAdd WHow 147 S HFFd Ao /A
Yes BAEtHTE Table 79 Fig. 8¢ 1 A3 = el Zolw, Fig. 9+ Sl
WstE vERd Zlolth Table 7914 7174919 A3 E2 470%°¢]1L, o5 A4
WRs2  FASHH(Fig. 22) <H/(38.03%), 74%(1533%), EIE(12.84%), 744
(11.95%), +31(11.47%), &%, HZF oz YJegrh 7149¢ aoae &9
sHAl S/l iRle]l dAAEA wou thE ¥UALS A H|=EA JEha, AEFe
B AdH AF mFd A musA veteth o dAWstE BE, P 2 vl
S At e 59FE 8E7HA E=A uvEva, 7TERE 997HA HEFS F
&, 49 ~8Y Alolol = 7J—°r, 7ol 31, 12978 497hA] AFFe d P A
o= EA yErw

Table 7. The state of cancel by meteorological phenomena origins of airports in Korea.

T ¥ElE <t Ad A "I AE AT v 3
Jan 39439.7 736 1497 38 1 441 8 40 2811
Feb 365413 628 654 105 3 559 43 73 2070
Mar 401073 618 179 94 0 415 4 106 1416
Apr 395647 1206 2 175 3 492 113 160 2151
May 41162 972 0 226 0 213 8 319 1738
Jun 39256 995 0 331 97 86 64 263 1836
Jul 41416.7 1084 2 386 951 206 5 775 3409
Aug 42501 411 0 303 712 117 0 534 2077
Sep  39810.7 250 0 131 1,120 97 0 198 1,796
Oct 41856 7126 0 122 21 91 5 58 1023
Nov 40469 616 7 70 0 62 5 46 806

Dec 414983 406 377 56 11 707 21 31 1609

et 403019 7207 2265 1739 2433 2905 23.0 2173 1895.2
& 1.79 0.56 0.43 0.60 0.72 0.06 0.54 4.70

] 38.03 1195 918 1284 15633 1.21 11.47  '100.00

_20_



m QH7|
mZzd
AP
mEE
=
mYSE

(=]
n >

Il

Fig. 8. The analysis of cancel by meteorological phenomena origins of airports in Korea.

120.00

100.00 \

80.00 l\

RU 60.00

oEl 40.00

20.00

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fig. 9. The annual variation of cancel by meteorological phenomena origins of

airports in Korea.



FFaae] dubd 2 AYdd EA o ARESE Azt BEAWHES SUFd At
2t} Table 83 Fig. 102 A d¥ls EA3E Ayo|t}, Table 894 A A&
2 441%0]3, FJAEZ = A/CHE, 71°40.95%), A/CHY] o2 YEyton 7]

A}l el o _/]6‘]— Ao

B

.

AA Ag 2143% =2 LERST 1 A st A 7]
104958 1974 Aoid o=z =4 Jebykth(Fig. 11).

Table 8. The general origins of delay of Gwangju Airport.

ARSI
=l

Kol

03 5 EX

T 55 wa ds Gw aa aw T M g5 w0 say
Jan 8907 157 267 00 0.0 0.0 57 480 539 176 3264
Feb 840.3 97 203 03 0.0 0.0 27 330 393 115 2929
Mar 935.3 4.0 137 07 0.0 0.0 40 223 239 043 1791
Apr 894.0 9.3 190 07 0.3 0.0 67 360 403 104 2593
May 918.3 30 300 27 0.3 00 150 510 555 033 5.88
Jun 867.3 2.0 170 1.0 0.0 0.0 80 280 323 023 7.14
Jul 888.7 37 217 07 0.0 0.0 33 33 398 041 1038
Aug 893.3 20 273 30 0.0 00 11.7 440 493 022 455
Sep 857.0 20 203 10 0.3 0.0 63 300 350 023 6.67
Oct 8880 150 247 07 0.0 0.0 33 437 492 169 3435
Nov 8790 160 270 03 0.0 0.0 67 500 569 182 3200
Dec 889.7 183 243 07 0.0 0.0 50 483 543 206 3793
B 88680 839 2317 098 007 000 653 3913 441 095 2039
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Fig. 10. The analysis of delay by general origins of Gwangju Airport.
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Fig. 11. The annual variation of delay by general origins of Gwangju Airport.
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Table 9. The analysis of cancel by general origins of Gwangju Airport.

/ﬂv.o

<0
~ Mo

% 5
~

QU]
o 7o

3}
Sl

=
B
4

A/C A/C AA

72.79

35.7 113 0.0 0.0 0.0 2.0 49.0 550 4.00

890.7

Jan

2.10 1.47 69.81

0.7 0.0 0.0 2.3 177

840.3 12.3 2.3

Feb

2.0 0.0 0.0 0.0 0.7 73 0.78 0.50 63.64

935.3 4.7

Mar

1.64 112 68.18

14.7

10.0 3.3 0.3 0.0 0.0 1.0

894.0

Apr

3.7 0.3 0.0 0.0 2.0 9.0 098 0.33 33.33

3.0

918.3

May

0.0 0.0 0.0 53 061 0.42 68.75

0.0

1.7

867.3 3.7

Jun

3.3 0.3 0.0 0.0 0.3 73 083 0.38 45.45

888.7 3.3

Jul

3.3 0.3 0.0 0.0 0.0 73 082 0.41 50.00

893.3 3.7

Aug

1.52 0.82 53.85

0.7 0.0 0.0 1.0 13.0

43

857.0 7.0

Sep

61.54

6.3 0.0 0.0 0.0 2.0 217 244 150

13.3

888.0

Oct

2.0 0.0 0.0 0.0 0.0 127 144 121 84.21

10.7

879.0

Nov

221 137 0.0 0.0 0.0 2.0 383 431 255 59.13

889.7

Dec

57.3 2.7 0.0 0.0 133 2033 191 1.22 63.93

130.0

10641.6

Al

8.60  0.44 0.0 0.0 205 2980 162 0.99 67.20

18.70

1,699.3

H

ﬂw_wo
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Fig. 12. The analysis of cancel by general origins of Gwangju Airport.
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Fig. 13. The annual variation of cancel by general origins of Gwangju Airport.
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Table 10. The analysis of delay by meteorological phenomena origins of Gwangju Airport.

T SE7A e &5 i TE AT 22 A
Jan 5.0 4.0 0.4 0.0 0. 0.0 0.0 9.4
Feb 6.0 0.7 0.0 0.0 0.0 0.0 0.0 6.7
Mar 2.7 0.4 0.0 0.0 0.1 0.0 0.1 3.3
Apr 4.4 0.0 0.0 0.0 0.0 0.0 0.5 4.9
May 2.7 0.0 0.1 0.0 0.0 0.0 0.3 3.1
Jun 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
Jul 1.2 0.0 0.5 0.1 0.0 0.0 0.0 1.8
Aug 1.0 0.0 0.3 0.0 0.0 0.0 0.0 1.3
Sep 3.5 0.0 0.0 0.0 0.0 0.0 0.4 3.9
Oct 7.8 0.0 0.0 0.0 0.0 0.0 0.2 8.0
Nov 8.9 0.0 0.0 0.0 0.0 0.0 0.0 8.9
Dec 4.8 3.7 0.0 0.0 0.0 0.0 0.1 8.6

Bt 4.08 0.73 0.11 0.01 0.01 0.00 0.13 5.08
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Fig. 14. The analysis of delay by meteorological phenomena origins of Gwangju Airport.
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Fig. 15. The annual variation of delay by meteorological phenomena origins of

Gwangju Airport.
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Table 11. The analysis of cancel by meteorological phenomena origins of
Gwangju Airport.

T Sl ! &5 i T ATE v A
Jan 8.9 104 0.4 0.0 0.3 3.7 41 27.8
Feb 8.8 4.0 0 0.0 4 2.5 2.8 185
Mar 24 1.2 0.0 0.0 0.0 0.9 1.0 5.5
Apr 4.1 0.0 0.0 0.0 16 14 1.6 8.6
May 2.3 0.0 0.4 0.0 0.1 0.8 0.9 44
Jun 1.3 0.0 0.9 0.0 0.0 0.4 0.5 3.1
Jul 1.7 0.0 11 3.7 0.0 1.0 1.2 8.7
Aug 1.0 0.0 14 16 0.0 0.7 0.7 5.4
Sep 16 0.0 0.0 2.6 0.1 1.1 1.2 6.6
Oct 5.9 0.0 0.0 0.1 0.0 1.8 2.0 9.8
Nov 73 0.0 0.0 0.0 0.0 2.0 2.3 116
Dec 5.4 14.7 0.0 0.0 0.2 3.6 41 28.0
Bt 4.2 2.5 0.4 0.7 0.2 1.7 1.9 11.5
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Fig. 16. The analysis of cancel by meteorological phenomena origins of

Gwangju Airport.
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Fig. 17. The annual variation of cancel by meteorological phenomena origins of

Gwangju Airport.
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0.26%°]t}. 714 @ el 9% AL AA A

£
o

sh= 193 1090 7183 4de] 242 53.73], 56.03] = =4 YElv=

J{m
o

s AC AC o974 =g BT PR Py
TE g Y ga agw o oag g9 T o ga an
Jan 87047 5377 288.3 9.7 1.3 0.0 647 4177 4.80 062 12.8

Feb 81837 327 171.0 7.7 2.7 0.0 560 2700 330 040 12.10

Mar 9097 13.0 1340 93 1.0 0.0 260 1833 202 014 7.09

Apr 89720 127 1653 113 20 0.0 127 2040 227 014 6.21

May 93287 237 2683 143 23 0.0 167 32563 349 025 7.27

Jun 83363 140 1523 133 20 0.0 137 1953 221 016 7.17

Jul 92323 197 2497 123 3.0 0.0 150 299.7 325 021 656

Aug 320 53 1920 173 23 0.0 9.0 2260 237 006 236

Sep 92293 187 1777 163 33 0.0 9.0 2250 244 020 830

Oct 93830 9560 2437 123 43 0.0 93 3257 340 058 17.20

Nov 93177 230 1740 137 6.0 0.0 100 2267 243 025 1015

Dec 96633 83 241.0 127 23 00 647 3290 340 009 253

Wyt 91399 234 2048 125 27 0.0 266 2690 30 026 832
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Fig. 18. The analysis of delay by general origins of Gimpo International Airport.
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Fig. 19. The annual variation of delay by general origins of Gimpo

International Airport.
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AEx AT A FHAdES 20%0]aL, 714dddd o3 A5 0.7%
AtHTable 13, A @ AFE AT G ez Aus
34.96% = W =& BT AASL dvh(Fig. 20).

53 1~290] £ NEE 44T Qe FA g% AYS AATHEg.

21).

Table 13. The analysis of cancel by general origins of Gimpo International Airport.

P AC AC oA =g AR Ay A
B S L =i 1
TE e 1 Ga u oame oaa TS g ay

Jan 87047 1510 1530 70 00 0.0 403 3513 404 173 4298

Feb 81837 877 803 43 00 00 293 2017 246 107 4347

Mar 90957 417 543 100 00 00 350 141.0 155 046 29.55

Apr 89720 647 1217 73 00 0.0 300 2237 256 0.74 2891

May 93287 453 633 57 00 00 223 1367 147 049 3317

Jun 88363 443 660 60 00 00 293 1457 165 050 3043

Ju 92323 797 1100 73 00 0.0 4077 2377 257 086 33.52

Aug 95320 363 490 60 00 00 150 1063 112 038 3417

Sep 92293 530 570 90 00 00 267 1457 161 059 36.38

Oct 9583.0 440 480 57 00 00 280 1257 131 046 3501

Nov 93177 423 477 53 00 00 250 1203 129 045 3518

Dec 96633 477 590 57 00 00 620 1743 180 049 2734

ot
=Y

91399 615 78 66 00 00 320 178 20 07 342
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Fig. 20. The analysis of cancel by general origins of Gimpo International Airport.

Fig. 21.

Il Ta/cEHE TA/CEH] TOHAAME] T

Ju
[
{0
o

I
N
m

\

\ .

\

/\ A
\ /\ /\

s

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

The annual variation of cancel by general origins of Gimpo

International Airport.
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tH(Fig. 23).

Table 14. The analysis of delay by meteorological phenomena origins of Gimpo

International Airport.

T A ! &5 2y TE Cacacs &l A
Jan 14.9 34.9 0 0 0.1 0 0 49.9
Feb 259 24.4 0 0 0.4 0.1 0 50.8
Mar 189 24 0 0 1.3 0 0 22.6
Apr 5.2 0 0 0 0.8 0 0 6
May 24 0 0 0 0 0 0 24
Jun 0.3 0 0.4 0 0 0 0 0.7
Jul 0.8 0 15 0 14 0 0 3.7
Aug 2.7 0 0.9 0 0.5 0 0.1 4.2
Sep 2.7 0 1.8 0.2 0.6 0 0 5.3
Oct 40 0 0.7 0.2 0 0 0.3 41.2
Nov 36.6 0 0 0 0.2 0 0 36.8
Dec 5.1 0 0 0 0 0 0 5.1
Bt 13.0 5.1 0.4 0.0 0.4 0.0 0.0 191
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Fig. 22. The analysis of delay by meteorological phenomena origins of Gimpo

International Airport.
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Fig. 23. The annual variation of delay by meteorological phenomena origins of

Gimpo International Airport.
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Table 15. The analysis of cancel by meteorological phenomena origins of Gimpo
International Airport.

T A ! &5 2 TE i &3l A
Jan 32.4 771 0 0 0.2 0 0 109.7
Feb 25.6 55 0 0 3.4 0 0.3 34.3
Mar 18 0.4 0.1 0 0.5 0 0 19
Apr 3.7 0 0 0 0.6 0 0 4.3
May 3.4 0 0 0 0 0 0.2 3.6
Jun 1.3 0 0 0 0.2 0 0.1 16
Jul 16 0 0.9 0.1 2.3 0 0.7 5.6
Aug 1 0 0.1 0.4 0.2 0 0.9 2.6
Sep 2.7 0 0.3 5.5 0.6 0 0.2 9.3
Oct 33.3 0 0 0.1 0.5 0 0 33.9
Nov 30.2 0 0 0 0.1 0 0 30.3
Dec 11 2 0 0 0.4 0 0 134
Bt 134 11.2 0.1 0.5 0.8 0.0 0.2 26.5
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Fig. 24. The analysis of cancel by meteorological phenomena origins of Gimpo

International Airport.
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Fig. 25. The annual variation of cancel by meteorological phenomena origins of

Gimpo International Airport.
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< 11232 0.23%°]|H(Table 16).

= 101.23) 2 2.03%°] 1
A8 = A 5 5} 2

A

, 713d

2] @

REY

ol

ARSI A =

ek 7)Aol

A9l W AduEe 1106%9 52 Selbet AAFFe] Fio] v e A

o]},

AWt 1-293 7ol 7] o Aol HuA F2 of 203 AR

Ve, 1 Wt £ A4 Zdkvh(Fig. 27).

Table 16. The analysis of delay by general origins of Gimhae International Airport
Jan 49270 163 1050 33 07 02 167 1422 28 033 1148
Feb 45353 223 680 33 07 02 6.0 1006 222 049 2221
Mar 49573 93 530 30 10 03 67 733 148 019 1273
Apr 49467 57 633 40 00 00 67 797 161 011 711
May 5121.7 11.3 109.7 5.0 1.7 06 130 1412 276 022 803
Jun 49083 87 650 60 03 01 127 928 189 018 934
Jul 51373 210 1200 67 07 02 103 1589 309 041 1322
Aug 52197 63 737 53 07 02 63 926 177 012 684
Sep 49033 6.0 530 57 03 01 37 688 140 012 872
Oct 51660 7.7 66,0 4.0 17 06 53 &2 165 015 9.00
Nov 49653 117 613 67 27 09 40 82 176 023 1338
Dec 51023 80 660 60 03 01 113 918 18 016 872
Hyt 49909 112 753 49 09 03 86 1012 203 023 10.90
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Fig. 26. The analysis of delay by general origins of Gimhae International Airport.
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Fig. 27. The annual variation of delay by general origins of Gimhae

International Airport.
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Table 17. The analysis of cancel by general origins of Gimhae International Airport.

e AT AC 97 5T 7 1% W
=l a L

T oge T ge e oame ga T 5 gy g
Jan 49270 11.0 137 2.7 0.0 0.0 7.0 343 069 022 32.04

Feb 45353 473 313 1.0 0.0 0.0 93 8.0 196 104 5318

Mar 49573 1563 210 23 0.0 0.0 11.0 497 100 031 30.87

Apr 49467 227 260 4.0 0.0 0.0 107 633 128 046 3579

May 51217 110 153 3.0 0.0 0.0 80 373 073 021 2946

Jun 49083 260 31.0 2.7 0.0 03 103 703 143 053 3697

Jul 51373 400 527 30 0.0 0.0 187 1143 223 0.78 3499

Aug 52197 280 283 2.0 0.0 0.0 47 630 121 054 4444

Sep 49033 243 253 50 0.0 0.0 73 620 126 050 39.25

Oct 51660 80 167 20 0.0 0.0 83 30 068 015 2286

Nov 496563 37 130 33 0.0 0.0 63 263 053 0.07 1392

Dec 51023 60 133 13 0.0 0.0 140 347 068 012 1731

Hat 49909 203 240 27 0.0 0.0 96 566 114 041 3259
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Fig. 28. The analysis of cancel by general origins of Gimhae International Airport.
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International Airport.
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Table 18 The analysis of delay by meteorological phenomena origins of

Gimhae International Airport.
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0.7
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24
7.8
3.8
3.6
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2.6
1.2

Feb

Mar
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0.5

0.1

Apr

5.6

14

0.1

May

0.1

Jun
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Fig. 30. The analysis of delay by meteorological phenomena origins of Gimhae

International Airport.
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Fig. 31. The annual variation of delay by meteorological phenomena origins of

Gimhae International Airport.
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Table 19. The analysis of cancel by meteorological phenomena origins of

Gimhae International Airport.

T A ! &5 2y TE Cacacs &l GA
Jan 0.9 156 0 0 11 0 0 17.6
Feb 4 0.4 0 0 3.8 0 0.9 9.1
Mar 9.1 3.5 0 0 1.3 0 0.1 14
Apr 66.8 0 0.7 0 8.2 0 3.1 78.8
May 25.7 0 0 0 0.8 0 135 40
Jun 31.1 0 16 3.4 15 0 127 50.3
Jul 31.6 0 2.1 39.4 5 0 37 115
Aug 8.1 0 0.2 25.5 0.6 0 26.3 60.7
Sep 24 0 0 23.1 0.2 0 5 30.7
Oct 5.4 0 0 0.1 0 0 0.2 5.7
Nov 1.7 0 0.2 0 1.7 0 0 3.6
Dec 2.2 0.2 0 0 0 0 0 24
S 189 19.7 4.8 91.5 24.2 0 98.8 428
Bt 158 1.64 0.4 7.63 2.02 0 8.23 35.7
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Fig. 32. The analysis of cancel by meteorological phenomena origins of Gimhae

International Airport.
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Fig. 33. The annual variation of cancel by meteorological phenomena origins of

Gimhae International Airport.
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AWt = 7]GAQS A HSzeHA B XS Holu, A 14,000
= |

Y
+&ehs Tad g7l wEel A2 sl

o
k1
it
o
a=)
B

s AC AC o4 =g TN
TE g 18 ha mw oag oga T A o g ag
Jan 144193 377 4797 373 153 1.0 343.3 9143 634 026 412

Feb 131170 160 261.3 260 70 03 1673 4780 364 012 335

Mar 141637 43 1620 283 43 1.0 1170 3170 224 003 137

Apr 138960 13.0 1607 240 107 0.0 657 2740 197 009 474

May 145233 70 1657 257 147 03 700 2833 195 005 247

Jun 140120 33 2200 360 110 1.0 1203 3917 280 0.02 0385

Jul 148923 100 2500 33.0 147 03 1670 4750 319 007 211

Aug 151680 3.7 2347 337 147 10 1533 4410 291 0.02 0383

Sep 14066.0 153 1673 327 97 00 1043 3293 234 011 0.00

Oct 1445877 33 1560 343 6.0 03 1083 3073 213 0.02 1.08

Nov 140180 157 18.0 287 57 00 1130 34380 248 011 450

Dec 144487 570 3737 373 117 1.7 2473 7287 504 039 7.82

Wit 142644 155 2345 314 105 06 1481 4406 3.09 011 277
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Fig. 34. The analysis of delay by general origins of Incheon International Airport.
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Fig. 35. The annual variation of delay by general origins of Incheon

International Airport.
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4 AAZATY AT A B4

AHd=rAlTete] It AINEE 43632 AFEL2 0.3%0]aL, 7133 g £
ol ¥&= €H A3l &2 2732 A9 09 7}7{}‘?}(Table 21, Fig. 36).

AHFAFFANA bt AA A3 T 7)GAd0N o AFe] v &2 6.18%=E
el g-eivel dA Tk 7PE 713 s AA we £ A T
tH(Fig. 50). 713919 Awist= 193 99 23] a7t o 33 Aol=

SiTh © 9¥€ 9] 1273 & <Alel ofgt A= s Hm (o] 5 Hl, 2006, RS, 2007),
123 1¥€9 53]9 83 o & Aoz e vh(Fig. 37).

i)

Table 21. The analysis of cancel by general origins of Incheon International Airport.

% A/C  A/C AN EF _ 2% 71 7/
2 } r
T 32 71% A& AH Ay Qo e =3 2% A
Jan 144193 80 347 47 00 03 220 697 048 006 1148

Feb 131170 07 183 23 00 00 217 430 033 001 155

Mar 141637 03 147 40 00 00 97 287 020 0.00 1.16

Apr 138960 1.7 297 30 00 00 250 9593 043 001 281

May 145233 07 100 17 00 03 87 213 015 0.00 313

Jun 140120 07 163 37 03 00 77 277 020 000 241

Jul 148923 10 187 23 03 03 133 360 024 001 278

Aug 151580 00 97 23 03 00 120 243 016 0.00 0.00

Sep 140660 127 113 33 00 00 107 380 027 009 0.00

Oct 144587 17 93 27 00 00 97 233 016 001 714

Nov 140180 00 220 37 00 00 273 530 038 0.00 0.00

Dec 144487 50 440 20 00 00 477 987 068 003 507

Hat o 142644 27 198 3.0 0.1 01 180 436 03 0.0 3.1
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Fig. 36. The analysis of cancel by general origins of Incheon International Airport.
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Fig. 37. The annual variation of cancel by general origins of Incheon

International Airport.
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. AWITATYE A FAA B4

932 &Sl wste] i How, JAH=A]
s AAAAd dE VA dHd AdSlge 2 ne2, i7E 1593

68.45% = dA kA ®i, B 8202 02~153] 091~6.87%= =3] ol £& 7|

Ho 2293 = vl mAg Adow HUL
9ok b T8 o] He Sl odt Ad2 11958 39 Abole] @i, 1
BAT(Fig. 39). ol F tiF7Ide] W& M=ZFE 357 &

Fol wEo] iz ol F B Z7)F-elth(e] FH, 2006).

Table 22. The analysis of delay by meteorological phenomena origins of

Incheon International Airport.

T A ! &5 2y ey i &3l A
Jan 47 12 0.1 0.11 0.33 1.3 0 60.8
Feb 45.7 11 0.1 0 0.56 14 0 48.9
Mar 11.1 1.2 0.2 0.1 0.8 0.9 0.4 14.7
Apr 3.1 0.1 0.3 0.1 4.8 0.9 0 9.3
May 7.1 0 0.6 0 0.5 11 0 9.3
Jun 5 0 5.7 1.8 1 0.5 0.3 14.3
Jul 11.2 0 3.9 5 1.6 0.4 1 23.1
Aug 5.5 0 1.9 3.1 0.4 0.8 0.1 11.8
Sep 3.1 0 1.1 73 0.2 0.9 0.2 128
Oct 11 0.1 0.3 0.6 1.9 4.9 0.1 189
Nov 124 0.9 0.3 0.1 0.4 2.2 0.3 16.6
Dec 285 3.1 0.2 0 0.4 1.8 0 34
Bt 159 1.5 1.2 15 1.1 14 0.2 22.9
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Fig. 38. The analysis of delay by meteorological phenomena origins of Incheon

International Airport.
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Fig. 39. The annual variation of delay by meteorological phenomena origins of

Incheon International Airport.
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3. ARFATE 2FY 7144 4

AH=TA T A 7133l o3 A& dHt 4730, 25 SH7F 1.93]
2 4062% 5 #Asta, "HEeol 173 % 3807%E AAesla, A 0.43](8.01%)
&1 0.33](5.65%), & 0.23](4.37%) == LERS

N4dd 5 el 9% A 12~39 Alolo €t 21~7.13 YEO
auke] 7]kl = 1.73] mwke] EXE MW.W%%7%$H9%AHPH%W@
ox B A4S xHsid oy a2 HNEsE A9 4~73]d Bl Al 9
g A3 11855 49 Afoldd e+t 02~213] = yebwtar, 1€ 7Hd wo]
EFt

ks A de] dle] © Ao EAAY A=A T

otk

71332

Table 23. The analysis of cancel by meteorological phenomena origins of

Incheon International Airport.

T sl ! &5 2y e ATT wx A
Jan 7.1 2.1 0 0 0.4 0 0 9.6
Feb 2.1 0.4 0 0 0 0 0 2.5
Mar 24 0.5 0 0 0.5 0 0.2 3.6
Apr 1.7 0.2 0.3 0.1 0.4 0 0 2.7
May 1.5 0 0.4 0 0 0 0.1 2
Jun 0.7 0 0.5 0.5 0 0 0.2 19
Jul 1.3 0 0.6 5.7 0.6 0 0.5 8.7
Aug 0.8 0 0.4 4.7 0 0 0.2 6.1
Sep 0.1 0 0.1 7.5 0.1 0 0 7.8
Oct 0.5 0 0.4 1.3 0.1 0.1 0 2.4
Nov 0.6 0.2 0.2 0 0 0.4 0 14
Dec 4.4 1.2 0.2 11 0.3 0.1 0 73
Bt 1.9 0.4 0.3 1.7 0.2 0.1 0.1 4.7

_52_



Fig. 40. The analysis of cancel by meteorological phenomena origins of Incheon

International Airport.
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Fig. 41. The annual variation of cancel by meteorological phenomena origins

of Incheon International Airport.
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5. AF=AEZ

7} AFEAZE AAY QLA £A

AFFATEe FAHCRE oA FEZ 9499 & 112919 A& o}
AFaAzee ARt AA3S5E 31163013, AAES 403%2 oA 7H
Aotk o] th(Table 24, Fig. 42). 717d% ol o3 € A A3+ 25.73] 0]
W, 2 A ES 03X A LR AFHATT AAAAA ek 7]dd G o AdE

8.26%0°ltt. 7]dd o]l gle] B A AT A 6~463] AR H
Aol Aoy 1293 1¢, 5¢, 7¢€ 1092 7z+7F 32.73], 31.33] ¥ 3733 =

diHer Wt =i, A Aol Sslevh ¥t 31163 0]aL, 7]l o7k 3l

Table 24. The analysis of delay by general origins of Jeju International Airport.

%SJ— A A 7_11—1 E‘Gl— B 2] o] 71 AF 71 AF
B¢ . AC AC L aq 2 %
T 4L Av Ay 4 & Ad HA

Jan 71703 413 2967 70 20 00 310 3780 527 058 1093

TR

Feb 67623 243 1960 63 00 00 1777 2443 361 036 9.96

Mar 75123 183 1360 63 07 00 143 1757 234 024 1044

Apr 75470 160 2107 73 17 00 193 2550 338 021 627

May 79043 327 3623 107 13 00 31.0 4380 554 041 746

Jun 73693 197 2033 130 17 00 150 2527 343 027 778

Jul 78890 31.3 289.0 120 13 00 200 3537 448 040 8.86

Aug 82627 60 2/83 127 20 03 187 3180 38 007 1.89

Sep 76753 87 1820 107 20 00 127 2160 281 011 0.00

Oct 83323 463 3313 90 07 00 97 3970 47 056 1167

Nov 8039.3 270 2443 97 33 00 113 2957 368 034 913

Dec 80120 373 3277 123 03 00 377 4153 518 047 3899

Wyt 77055 257 2548 98 14 00 199 3116 403 034 7.78
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Fig. 42. The analysis of delay by general origins of Jeju International Airport.
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Fig. 43. The annual variation of delay by general origins of Jeju International Airport.
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. AF=ATY 2P dudd B4

AFzAzde A9 APNEE 9793, AFES 1.29%0] 1,
ok Ayt AP == 38539 0.51%01H, AF=Alsdde] A Aol vg 7]
FaAol oF Adte] wlgL 39.37%0]TH(Table 25, Fig. 44). o]t 3357} 2

o o] gl 1IH(98.73]) 3 Hl=d RolH, AF=Aled dAZAY T 71ddde]
AggnlE2 e 6wl 6.18%)5 I

Ado] # Az 9 Nix= 1089 5332 7H vtar, 1€l 116
82 b BdthFig 45). 9% 109 AlG BE 929 g 108 o4 7]
JRge] 3 APl AT U foAS, 19e] BANA =L 1163 753

B gee W Sold @O ot AR AuH, AFH EH A% A3
O

Table 25. The analysis of cancel by general origins of Jeju International Airport.

., =¥ 71 A/C AC o9 =g 51 2% e 71/

T oga 4 gx oaw A4y 9a T W g g 4y
116.

Jan 7170.3 0 75.0 4.7 0.0 0.0 16.7 2123 296 162 5463

Feb 67623 557 390 33 0.0 03 183 1167 173 082 4771

Mar 75123 167 237 73 0.0 0.0 130 607 081 022 2747

Apr 75470 5677 53.0 3.7 0.0 0.0 6.3 1197 159 0.75 4735

May 7904.3 373 447 47 0.0 0.0 140 1007 127 047 37.09

Jun 7369.3 300 393 53 0.0 00 127 873 119 041 3435

Jul 78890 237 410 53 0.0 0.0 187 887 112 030 26.69

Aug 82527 183 237 3.0 0.0 0.0 47 497 060 022 3691

Sep 76753 333 333 70 0.0 00 173 910 119 043 0.00

Oct 83323 53 190 3.0 0.0 0.0 143 417 050 006 12.80

Nov 8039.3 21.7 167 3.7 0.0 00 160 580 072 027 3736

Dec 80120 477 517 53 0.0 0.0 437 1483 18 059 3213

Hat 77055 385 383 47 0.0 00 163 979 129 051 3287
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Fig. 44. The analysis of cancel by general origins of Jeju International Airport.

140.0

120.0

100.0

80.0

60.0

40.0

20.0

0.0

7l Ta/cEE Ta/cEH] THAAFE TSEEe 7B

\

\
\\\

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fig. 45. The annual variation of cancel by general origins of Jeju International Airport.
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% AFZATE A9 A PAA B4

AFFA TR F) 4RO oG AFe FAEw $AF A7 (Table 26, Fig.
7 NESF Be AEe AWy AAWE &L 428 4258%0] 1, e
10.90%°] ¥, El&°] 053] 453% At 71EF 7] d

[‘

N
_l

Hl

N

ok

o

Lo H
o,

o

o

off

Lo

=

o

o] 7V =A vEhvtaL, HFe = Ul E
ol v AR E=A YEv= 540 ATk o= AlFIAFIe] W vk
o] afctzlol Yxlstar, Fetate] geko g ofwyp whAlsle] ZFE ) ElE, A o
TS W] giEos AHETH(F IS 5, 2008).

NddAgE Ade] Awsls, e 479, B 1, 3-5, 1290 Eo] YER
ow, ol Al mAEEHA fFAakgE jH o] tH(Fig. 47).

£

Table 26. The analysis of delay by meteorological phenomena origins of Jeju
International Airport.

T 27N ! &5 2 TE Ao &3l A
Jan 0.7 10 0 0 9.7 0.1 0 20.5
Feb 0.4 0.2 0 0 1.7 0 0 2.3
Mar 2.3 0 0 0 6 0.2 0 8.5
Apr 5.3 0 0.1 0 8.2 19 0.3 158
May 11.6 0.1 0.3 0 114 0.5 0.5 24.4
Jun 8.4 0 0.1 0 14 0.6 0.3 10.8
Jul 11.1 0 0.7 3.3 0.8 0.3 0.7 16.9
Aug 0.6 0 0.1 0.3 2 0.1 0 3.1
Sep 0.1 0 0.1 1 0.1 0.1 0 14
Oct 0.8 0 0 0.8 0.5 0 0 2.1
Nov 0.4 0 0.1 0 0.3 0 0 0.8
Dec 1.3 2.7 0 0 8.7 0 0 127
Bt 3.6 11 0.1 0.5 4.2 0.3 0.2 9.9
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Fig. 46. The analysis of delay by meteorological phenomena origins of Jeju

International Airport.
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Fig. 47. The annual variation of delay by meteorological phenomena origins of

Jeju International Airport.
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2 AFIATE 239 71349d &4

AFoAg oA 71dd o] dle] & A2 d+t 328300, 15 A0
1483 2 425%, BlFo] 832 24.23%, SHH7F 6232 1884%= =45t tH(Table
27, Fig. 48). 714 2 W%g Axse 2% o3 997 23] vme 9dde
082 et o 1296 64432 2 %94 Hsts atlal, 1295 A= 4497t
A 208 o4kl Aol el HUTh Sl o APF AFPe] M=
of, Ad2 12-1€, 7-9¢, A EF ol F1 YEHTH(Fig. 49).

gl s dRd Age] MEs} 12-496) vehtbs e dsmrIge] 8%
o= Qg AAC At AdAdol AAH, AEH epioRFHe AT

2 gt FEFS 7] WEolv (3t 5, 2008).

Table 27. The analysis of cancel by meteorological phenomena origins of Jeju
International Airport.

T Sl e &5 2y +E A e e Al
Jan 4.5 18.2 0 0 29.9 0 0 52.6
Feb 1.8 0.5 0 0 36.4 0.1 0 38.8
Mar 0.7 0.4 0 0 171 0 0 18.2
Apr 7.6 0 0 0 20.9 10.1 0.4 39
May 20.5 0 0.3 0 5.3 0 0.2 26.3
Jun 23 0 0.1 0 0.7 5.6 0 29.4
Jul 127 0 0.5 26.9 19 0 0.9 42.9
Aug 0.1 0 0.3 23.5 0.5 0 0 24.4
Sep 0.5 0 0 44.6 0 0 0.1 45.2
Oct 0.4 0 0.2 0.4 0.3 0 0 1.3
Nov 1 0.1 0 0 0.6 0 0 1.7
Dec 14 8.1 0.1 0 64.4 0 0 74
Bt 6.2 2.3 0.1 8.0 148 1.3 0.1 32.8
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Fig. 48. The analysis of cancel by meteorological phenomena origins of Jeju

International Airport.
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Fig. 49. The annual variation of cancel by meteorological phenomena origins of

Jeju International Airport.
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6. 2Z24E

A s3] AAd A "l &3 7|ddd vlE B HEE F245te] Table
283 Fig. 50e% UEUARL, A4 I A @ Age] F sgALE v
<& Table 292 YERNATE
Table 28. The rate and frequency of delay and cancel by airports.

) 41 02 13 32 12 01 12 01 04 O 1.9 36 32 06 33
! 07 00 51 04 01 01 O 0 01 O 15 11 03 01 07
75 01 00 04 02 01 O 01 O 02 O 12 01 01 O 02
HF 0 00 00 02 O 0 0 0 0 0 15 05 0 0 02
;] E 0 00 04 07 O 0 0 01 01 O 11 42 01 0 05
dE% 0 00 00 00 O 0 0 0 0 0 14 03 O 0 01
+3 01 00 00 11 06 O 0 0 0 0 02 02 0 01 02
A 5 02 189 58 2 02 13 02 08 0 28 10 37 08 51
;} :j 0% 04 026 022 031 077 067 0I5 028 091 002 03 08 024 045
Z2AAL 441 53 294 203 337 274 221 227 18 206 031 404 445 189 285
S/ 42 06 14 156 18 18 30 119 31 07 19 62 13 74 53
! 25 07 11 16 05 06 03 07 06 05 04 23 04 03 16
&5 04 00 01 04 03 24 09 65 48 01 03 01 01 12 13
HF 07 00 05 76 11 02 09 11 28 0 1.7 8 02 02 18
i‘i E 02 01 08 20 01 47 01 27 12 0 02 15 02 20 21
45% 17 00 00 00 0 0.3 0 0 0 0 01 13 0 0.6 03
*a 1.9 01 02 82 23 0 0.3 0 0 0 01 01 0 93 1.6
A 115 14 255 357 61 10 54 229 126 13 47 33 22 209 138
2;:1 12 327 068 041 031 062 214 08 105 2% 002 05 061 298 126
27435 431 480 19 113 079 47 471 219 280 48 031 127 116 638 29%
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Fig. 50. The rate of delay and cancel by airports (a criterion from 2008 to 2010).

Table 29. The rate of delay and cancel by meteorological phenomena origins of airports.

=

684 649 5% 687 48 633 0901 | 4062 801 o566 RVO7 437 1O 219

2

604 109 1% 4538 4238 309 151 || 183 693 03 2423 4H2 400 041

&06 819 332 111 13 0 0 B4 198 337 8P 93FH 0 0

ol

N N N Al O‘j,(%) N A N N N 2 %,(%) N A
5 5
B+ 046 144 214 016 016 0 263 || 961 206 411 78 264 0 6.16
2k 8 4 0 0 8 0 0 BB 4709 291 174 581 0 349
AE 679 2107 231 017 231 004 017 || 5L7 423 04 192 28 0 0.76
A& 60 624 319 421 1147 029 1838 || 416 46 112 2138 566 0 2308
o 584 64 36 0 02 0 04 || 049 7% 4H 1811 206 0 3745
-9t 0 667 1333 0 10 0 0 1167 57 2489 25 486 32 363
AP &8 127 764 0 127 0 0 622 619 177 653 137 0 601
oqF B 0 526 0 5789 0 0 5160 315 B4 457 1178 0M 036
A 3056 674 221 562 787 0 0 2414 501 378 218 976 0 145
45 0 0 0 0 0 0 0 066 H7 103 06 1B 0 066
&l
_Z,_
_Z,_
@

o

16} 12 0 0 4 1 8 023 1H 58 06 957 2%  HM3b

o,
pry

63& 128 549 162 108 07/ 444 | 4033 1598 10 113 1130 081 929
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Fig. 51. Surface chart of ground fog occurrence day at inland airport.
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Fig. 53. The windstorm of Jeju island caused by with Typhoon.
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Fig. 54. The windstorm of Jeju island caused by with gradient force.
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Table 30. The days of fog by month.
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Fig. 66. Streamline chart at 850hPa. (2008. 4. 25, O0OUTC, 12UTC)
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Table 31. The rate of Calm by month.

19 29 3¢9 49 5¢ 6¥€ 7¢€ 8¢ 9¥ 10¥¢ 11¥ 12¢

179 161 189 124 77 71 102 204 112 233 455 361
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Fig. 69. Direction of the wind by month. (from Jan. to Mar.)
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Fig. 71. Direction of the wind by month. (from Jul. to Sept.)
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Fig. 77. Moisture flux and Streamline chart at 850hPa.(2009. 7. 18. 21KST)

RDR_CAFFL < 2009.07.19.03:10 > 7R

ke

Fig. 78. The rainfall system of Convection current band. (Lt.)Radar image,

(Rt.)Satellite image of vapor.

o F FAWNA WA BN WL VG S FE ol FEARAA
5 FAHoE FAF
of WA YA

g9 FRARANAE Wio] YFMEY BHALPE DLUHTE HeP I
3 Ao FANET W&o g Aold SRt FAHUA Fz @

BT EE S dEe] RePFuslg

il

4
¥0
rr
=
A
ol
=
o
)
R

Al
2
2
N
N
il
K
(i)
)
T
u
T
)
=)
Mo

ul



[N

H71 = e

S

FEAY dstE o] A

el

o

3

A
o

ol

Fa7| G} HAZE J|GHE Apole]

|

3

Rao] Aol A vhehtso] e

th7] qrel A 9

=

Gl

Nk

3|

e

™

No

—_—
fie)

A}

el

7K
!
Ca

o

TH

<]

AR 20717 oo

Q]
=

20099 74 19
I A 7]ko]l th7ke A

J

-
T

o1l Abe

o, 2 el A o)

e

t‘sc}:

KoN
=

lo] Fqo] HA"Y W Ao o]

i

=
=

, 2~3NZ A AT

94 2500

il

1) 48 AH@

| E 7}

| ©]

-

tHA F% AA st d¥Fe=

S

7ol A dejeol 914

A 3

1)
=]

Bh5 oL

&

i

800feete] LOW CIG¥ 600m

-
L

o] wl F=n] gl A

}7h 2 Aol ot

=]

0
"
aqr

FA T

S

Al 7ol Ay

o

)

e

7ol A A

_82_



ol A Asintttel] s17]9bo]l fAAERA S VAl AbelelA ARt ol
4 E =30l w3tk (Fig. 79).

ke
T
%

18UTC 18 JUL 2009 ( 03KST 19 JUL 2009 )

00UTC 19 JUL 2009 (09KST 19 JUL 2009 )

ASFE_ KMA| P
1818UTC JUL 2009 gt 8% | e .,.

k) sunm&rmssunw‘ K 9% z £ y: : el [SURFACE PRESSURE(PY

o

laf’

= i 7 — « -3 ——— e
Korea Meteorological Administration(KMA) Creaiad al 0359LST 19 JUL 2009 Korea Meteorological Administration(KMA) Created at 10:10LST 19 JUL 2009

Fig. 79. Ground weather chart. (Lt.) 2009. 7. 18. 18UTC, (Rt.) 2009. 7. 19. 0OUTC.

 AUASSS KM 365 KMA
1812UTC JUL 2009 \ 11%%%’%?&2005
HE\W@) TEl/P[E%

WET AREA 110 <

\oJ HEIGH i TEWP(C
£~ WET A&WT-T&(?% |

S DFS w

L i Lt C— - — e 3 i 3
T20TC T8 UL 2009 (ZTRST T4 UL Z009)  Korea Meteorological Adinistration(KNA) 00UTC 19 JUL 2009 ( 09KST 19 JUL 2009 )

a o
orea Meteorological

Fig. 80. The weather chart at 80hPa. (Lt.) 2009. 7. 18 12UTC, (Rt.) 2009. 7. 19. 0OUTC.
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Fig. 81. The weather chart at 500hPa. (Lt.) 2009. 7. 18 12UTC, (Rt.) 2009. 7. 19. 0OUTC.
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Fig. 83. The streamline and windstrom area at 850hPa(>25kts). (Lt.) 2009. 7. 18.
12UTC, (Rt.) 2009. 7. 19. 0OUTC.

Fig. 84. The equivalent potential temperature at 850hPa (3K). (Lt.) 2009. 7. 18.
12UTC, (Rt.) 2009. 7. 19. OOUTC.
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Table 32. The monthly mean rainfall amounts.
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Fig. 86. The monthly mean rainfall amounts.
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Table 33. The frequency of thunderstorm.
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Fig. 87. The frequency of thunderstorm.(from 2005 to 2009)
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Fig. 88. The distribution of thunderstrom by times in summer.(from Jun. to Aug.)
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Fig. 90. Ground weather chart. (Lt.)2008. 7. 24. 21UTC, (Mid.)2008. 7. 25. 9UTC,
(Rt.)2008. 7. 25. 21UTC.
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Fig. 92. The infrared image. (a)2008. 7. 25. OUTC, (b)2008. 7. 25. 3UTC, (c)2008.
7. 25. 6UTC, (d)2008. 7. 25. 9UTC.
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Fig. 93. The thunderstorm image. (a)2008. 7. 25. OUTC, (b)2008. 7. 25. 3UTC,
(¢)2008. 7. 25. 6UTC, (d)2008. 7. 25. 9UTC.
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Fig. 95. (Lt.) Sea surface pressure, temperature and wind field at 850hPa, (Rt.)
Weather chart at 500hPa.
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Fig. 96. Satellite image. (a)2007. 12. 29. 09UTC, (b)2007. 12. 30. 09UTC,
(c)2007. 12. 31. 09UTC, (d)2008. 01. 01. 0OUTC.
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Fig. 99. The monthly mean snowfall amount in Gwangju.
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