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A Study on Development of Air Pollution Weather
Forecast System over Pusan Coastal Area
— Centering around Forecast of Ozone Episode Day—

Yoo-Keun KiM, Hwa-Woon Leg, Byung-1l JEON, Jung-Hye HONG and Yun-Seob MOON
Dept. of Atmospheric Sciences, Pusan National University, Pusan, Korea
(Manuscript received 21 January 1996)

Pusan is the largest coastal city with a population of about four million in Korea. Because of
increased and confused traffic, photochemical air pollution become a major urban environmental
problem recently. The photo-chemical air pollution weather forecasting method preciser than
existing air pollution forecast method has been developed to forecast ozone episode days with
meteorological conditions using the data measured at 7 air quality continuous monitoring stations
from June to September using 2 years (1994, 1995).

The method developed in present study showed higher percentage correct and skill score than
existing air pollution forecasting in KMA (Korea Meteorological Administration).
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A olghe - Ay

& §4o2 ofHe Ao Utk (Lalas et al,
1987; Robinsohn et al, 1992). o] &l 7o YutE
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Fig. 1. Form of air pollution meteorological forecast in Pusan Meteorological Office, KMA.
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Table 1. Check-list for evaluation in air pollution meteorological forecast at Pusan area.
# A
] H
& = :ILIL" x 7d 9_ @ ° —'EF—
850 hPa &% 10 m/s "%k
ARdH T ES 2m/s 78t
H &S| 1200m "%
#7145 6000 m*/s 7] 2
TFEY o F
R o
ALY (AA 1kmoldh) &  F
= #F AFE #8
y O: 7 O A
i} A =:} )% A 7 -
© I X %) X 7
I A I I L - - T L ¥

1) 850hPa 5% HZ #3 € 23 A&d7)A

ZARE 2AR 39 4F d4HE 850hPa 5
o] 10m/s PITHo] ™ X, 10m/s ool 7hojt},
2) AGYHTTE GrIsY Ry AEHL
2 3H JiEe 4F HaEEEo 2m/s vlutelH
O, 2m/s ool Xojt},
3) HUEEZe  EFFIT e ARES 07

o] &t *J %2 FEe

Zol W28 QUEH Ui

g3 AAuFo R gt ForI £, g
e 152 7|29 dAEEd g3 244
HEEALY A, 2oz AgY A 9TIY,
EXNSE 291 AHZE 59 g8 & 4TS

g-=1} (Coulter, 1979; Hjelmfelt, 1982; Crespi et
al, 1995). Aol EFF1Ee g2 2o A3
3 L9E A 37 Fol AMFEE e
AU g watd, gz 5 F M &t
BHE dEhle Are obd &7
(Aron, 1983). HUEHZolE F317] H&HA
& 1F/VAAEE ol &dtd FHLI S
AzGIH g uel ot 7|23
© 39 1=E 439 (Holzworth, 1967),
ubol® (O, 1200m o]l Xolt}h

4) 3}7] A4 Box model®] ZHato] 7127} H
T AFEA o daydry grjedEd &
AEE Yeilie Agoln, vl NOAAYA
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HE f ES
BEEAN ASHT YO A EREFLEY HYEF
FATU oMY BFFEE 3 & B AFE
3130 (Gross, 1970), ¥ 8t 2 zhbake] dhy
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6000 m%/s ©lZtol® (O, 6000 m¥/s ©]Ao]H Xo]
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Fig. 2. Representative weather map for criteria of high concentration ozone used at KMA.
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AEE olefo} o] AAFA "l “O"7F 7~8 B Aojth
o mE “Uola 31 dirlg £4 2 Fas  dA PN A3, LFHL e W7ed
Fol W] & FolA Y7o G EHo] Aol F7|7 AEEAFNN AT A2 247 (1994~1995F)
AFe 7hsAol & HAf-olth 6~999 A7 QEFEAEY B AWIIRA
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Table 2. T{l;g e L§ht table of meteorological parameter and ozone concentration
3’1—(\%7)1 € o%;ﬂjok @;S’) FE2A Y 71 potential 2&%5 % (ppb)
FA AW N A A FARLE A

1 265 O 2.3 O O O 76

2 254 O 18 O 60

3 209 2.7 47

4 20.3 O 35 O 43

5 25.7 O 36 O O O 60

6 24.1 O 27 O O 45

7 226 O 44 O 33

8 233 O 5.8 O 37

9 219 O 58 O 34

10 24.1 O 46 O 47

1 22.1 O 6.3 O 57

12 19.7 54 35

13 228 O 44 O 36

14 21.8 O 32 O 33

15 237 O 56 O O 65

16 25.7 O 2.8 O O O 67

17 22.3 O 28 O 42

18 20.0 4.0 30

19 259 O 44 O 54

20 28.6 O 40 O O O 60

21 23.5 O 6.3 O 37

22 22.9 O 49 O 26

23 235 O 3.8 O 35

24 278 O 24 O O O 63

25 26.0 O 50 O 40

26 27.1 O 45 O 50

27 246 O 23 O 60

28 26.3 O 5.1 O 57

29 217 O 44 O O O 50

30 25.1 48 45
199584 9] 27t F57) (6~9¥) 9 FAAVIAH  tial 2ja FAAREHA Y] 0EFER F
VA ES LEFEY AEE FY Table 2 FHolth 181 A, FFuA 121 @
(1995 699 Z)#% 2o] Fstgch. 4 & {7+ Table 39 715 AL, F&<
of gt 8 FAAR7INHY Hu7) e, dab & dAFFol A ¢& gnjded], ol o
T HAFE, FTHFUATTE, Y13, 714 poten- FO nFT LETA Qo] FLE AR g
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Table 3. The condition for meteorological potential.

d H3 7)1 25C0)

oAb #10~154] Afolel 1.68M]J (40 cal/cmz/h)ol wd AL o]
T 126 MJ (30cal/cm?/h) o] A& 3217+ o4

3 £:9h, 12h, 1509 BFd F&0] 5m/s o3}

T Y oA Fd FF(BEFEIHE)] £
3 F AT (FF~AENF)ol #e 2%
(24 5, 1982; WY 5, 1994)

d 7] . A~ 18/‘1011 Hl E= W E Eaﬂ do] obd gra

Table 4. Distribution of O; concentration (ppb) for meteorological potential for 1994.

P NON-P Potential days (P) Non potential days (NON-P)
ORI 60~80 80~ ~60 60~80 80~
36 8 No. % No. % No. % No. % No. % No. %
(30) (70) 11 31 16 44 9 25 80 93 6 7

G (YR 71483, 1976; Papageorgiou, 1988;
Robinsohn et al, 1992). T3+ 3} &F o] LA H&
Egare ol Fibpde] HdvE AFHEHL
(Mantis et al, 1992)7} 1o AEFTH 1FE &
£ Ze AHE vehfol Fo

18] 7] potential® Table 39 W& 1
g g onlsted, 714 potentiale] Y ¢
Table 3% #& =271& BF wEshe 92 14
3t 1 99 3 Non-potentiald 2 3 9J3+% o}
o2 0& vxv FHM 5 (1982)9 Wy 2ol
FAA e T A AFEATAN #HEH
EFr FAA ATy HuEm (2F HuA)E
WEAZ ste 7|Sists Tt

Ao Aol 2484 QEFE 4

= BAF AL g0, 2490 ok B

rlo Jw

O

r

A7) o Hra A4
REFRY Bsde Nt dAFEEI B
A #dgo Sicke Aol ol EA e,
GAPEETE BE A7RE dY)7 G YA

ol om nFE Q& gol WA go

& lg a8

nz e 713xAE Fo e 2AE
gavt 9,
4. 7|4 potentialtt LEST

717 Potential® & FE 9 AA S Lol )
A8 A Table 38 &3k 7]4 Potential ¢ &
(P)Z+ 714 Potentialo] oFd 2 (NON-P)9] 2.&
T AT St B S FAE A3
199413 Table 49 #¢] P& 36¥2 AA 9 30%
2 Yol e NON-P= 86Uz AA Y 0% 5
et P oA 60 ppbolalel 2 119 (31
%)ol AL, 60 ppboll A 80 ppbAteldl A2 169
(44%), 80ppboldel ¥ 9¥U (25%)01HoH,
NON-P+= 60 ppbol3}7F 80 (93% ), 60 ppbol <!
g2 94 64 (7%) EF3FAT Lok, HA)
1FE 2¥Y &, Potentialdl Zol+ 60 ppbol A
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Table 5. Distribution of O; concentration (ppb) for meteorological potential for 1995.

P NON-P Potential days (P) Non potential days (NON-P)
RO 60~80 80~ ~60 60~80 80~
21 101  No. % No. % No. % No. % No. % No. %
17  (83) 6 28 14 67 1 5 98 97 3 3
Table 6. The contingency table of the ozone prediction results by this study for 1994, 1995.
1994 1995
Measured Predicted ozone Predicted ozone
Total - Total
ozone <60 ppb >60 ppb <60 ppb >60 ppb
<60 pph 80 1 97 6 103
>60 ppb 6 25 4 15 19
Total 86 36 122 101 21 122

Percentage correct 86% Skill score 0.65

Percentage correct 92% Skill score 0.89

Table 7. The contingency table of the ozone prediction results by KMA for 1994, 1995.

1994 1995
Measured Predicted ozone Predicted ozone
Total Total
ozone <60 ppb >60 ppb <60 ppb >60 ppb
<60 ppb 62 30 89 14 103
>60 ppb 17 13 30 11 8 19
Total 79 43 122 100 22 122
Percentage correct 61% Skill score 0.09 Percentage correct 80% Skill score 0.27
Uehtbe 49571 69% 5 715892, HAA L Ade Zigold AZdL JE HFEH skill
E 2#Y Z Potentialo] obd €& 7% 8 7183 score® ANFETh I 2 Table 657 Zo] 1994

2

At 1995930 = Table 59 #o| P 2142 A
9 17% & e oH, NON-PE 10192 A A
83% 5 e, P oA 60 ppbol 3t G
64 (28%), 60 ppboll A 80 ppbAtol Yl R& 14 (67
%), 80 pphol el E& 1Y (5%)0IA 1, Non-PE
60 ppbol 37} 989 (97% ), 60 ppbol ¢ 2 ©A
39 (3% )] B33ttt & Potentialdl Zoll= 60
ppbol 9 1E Tt YEhve 47t 2% 8 71E
31411, Potentialo] o}y dol+= 3% E UeEhdoR
#1995 HA| 1994d¢] A9 Hi&d AL &
on, metd, B A7 HA% 7)EL of
SHAE FA, Aqdr)e] 1vE 2EY

428 4 dE A2e 12e 9 4 9o

oo Ay

o] BALoe AFEL 86%, skill score”} 0.652
71281, 199532 HFEo| 92%, skill score
7b 0708 71538td, i AFE0] 89% & LEH
Ack. A 7)1GAHAA ASEe W71 E 713
B g FoM 279 trled N4 et “RE
I Yoz BAHYE HE 1Er 2E9 W
Aol gZdcty HotS o, Table 72 o] 1994
de] AZE L 61%, skill score= 0.092 UERS
o], 19949 9] A$ole A5 ES 80%, skill score™
02724 HF AFEo F 0% UEh, & o
Tl M A& 1EE 2EY oS o] 7AH A
A3 e WGV ERY 1R o0&
Ao o Zo] #IF w2 FEEE HAT Ygn
& & 9.
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