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Development of an Air Pollution Monitoring

and Forecasting System

E5L, o[Ej ", =3 z &
D.I. Chang, T.W. Lee, W.H. Hong, Y. Hong
Summary

The MAFSAP(Monitoring and Forecasting System of Air Pollution) was developed to measure the

weather and air pollution data automatically, then make them input to microcomputer and analyze them

for monitoring and forecasting air pollution at all times. And the air pollution telemetering systems ins-

talled at Young—Dong Thermal Power Plant was analyzed and an ideal telemetering system utilizing

MAFSAP was suggested.
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ARE o] KRHH TR A2Hd 88
3 EEH3 Sl

2. NAH RS G

I AR EEA & HEAEENS
AR BERE 4FASHAN=H T S/We T,
BegE, o] 8-2del Wm| P & EERNA &
o] olgl ¢ Wo] Jlo] & ATl olE Het

B3 372 KRS 2 WF G4k Bmikee
< ZE KEFL RN Al 25 (Monitoring
And Forecasting System of Air Pollution, MAF-
SAP)o.2 #&F3l= e BEE e, o
AN2®& “MAFSAP ()" e 2 &f&dto o
<% 2& AFE FYFEF A7 AS

7t EEHRM
D AH&-del & DOS
MBLY, % &D0S
2) H/W © IBM PC(AT) E87]% & EGA

3) Menu % tj3ly 7=z
4) Real time data acquisition

QuickBASIC & ASSE-

5) Color graphic output

6) F5EH R SO, Telemetering system3} {5
Behe

7) KRTH R BER 2 R)E B

8) KEEH 3 HHS Bl 2 Wk Bt

9) A4 R {1 Lof

L. MAFSAP2] A HEFR

MAFSAPS] ALK 2 ERER S KEHR
B FAEY, ol g & g 2t
1) F&2BR . B, BUE, ARLEE, Al
2) KRGHRER | TN #E
(1D 571 XF 9] SO _E
(2) 270 &2 SO. BFRgEE

Ch. MAFSAPS! BARE

MAFSAP2] 71 I A 4¥- 828 T4,

ERBE S TR o g ote AHHH BERAA
®] (Monitoring System), 5 ™+ (Main Menu),
AWE M 2y A E o] gtk ol &
o} A W& g3 2
1) K& S Monitoring system
2) Main menu
3) —REE
(1) 71974 BRRES
(2) 718N —HERES
(3) 712 A AA BRES
(4) W71 B 7A] AMmESR
(5) W71 BMMES
4) Graphic 3R&5E
(L FAZAEE AaE KAFHSR #HE)
gz
(2) AP E KRFH T L BKE
R
(3) 7IEAITUE KEFH Bz
(4) 3=

2}, Data file & A02a| E&F

ErHe) A, 0%, 45E EAHLZ 87
A Bhle A RS st A 2F 9
stz gofo} 243 AAlste o o2 KRR
B GRS 3 REERIE B ke o
23 £%& Agsiden, 2 WEE gded 7
o},

1) AJ&E¥ RE | Random access file

2) AfrgEktel 7] 1 F 1300 W

3) vz &%F

(1) &R AAF7] 0 58

(2) &¥tel 271 © 68 Byte

(3) 19 28w £% 19792 Byte/
day

(4) 97 28W =T : 3.6 MB/year

B R ot Azt g FFo]
3.6MB/yearo] B2 vlolzig ZFE o] 20MBol
Arol BtET)AAE AT A KRFHE Fh
B Al2wle] &8l ojEigol gl AR &
25 ot
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3. MaElof 1ERk

7L AlxHol e
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L, KEAR BHe s ¥ &

D KEHLE Brte] 5448 2 A%, olF
MAFSAPE t}h5-9] A8 & A A7) n}a} uf
5orvtct $HH A gEEHE 2 AF38lY Random
access fileoll =73},
(D BEANEE 78 5 WE(L3EH
T, 3415, bl g, eklE ekl 9 SO,
B (ppb)
(2) HEKIBEY 2719 dE2 W&
SO, #®& (ppm)
(3) Bm(e), B (m/sec), KELEE(1
—6 &H

(4) RiB, RE, HEEE

2) KRFH d39 g2gd o]

e} ol ANE BHES 4T AlGEA
BEE A IEERE $4H023 Q2 7 9
ol AREs} g4l Color graphic® 2 ©E7]d &

Al gt} ghekol] FHE P ohg el 20 =
28 dolle hRflEHE $dxA 38 2

AE FT ¢ IS VYA HA 2 ER
FHE ¥,
(1) 52 9] SO.#E 7} 300 ppb ©14de] =&
3¢

(2) 2709} &2l SO, #E7F 1630 ppm
ool & A%

Hixe] ot s MAFSAP A=
o] o2 kol Wadtd 4719 Monitoring sy-
stemoll A wtA el oh&3 & Main menu®
7kA 438k MenuE AEE = U ¢ ufA)
ko] 55 H-E HATAE EE data®] AT
<2t data ] @ AFE 938t Monitoring
system 2 ZFE WA UE 5 glu).

3) KRFH B B £ 9k

g7l d 8% 59 9 A4 E 935t Main
menuRF-E] 3E MenuE A9 3l & 47
5ol slow, Z Menu®] #4ES oh&a 2o}

e ' Dwa )

@ .
SOy Ave max Variation Fog
concent- | \ ‘min of of 80, forecast
ration SOx

Date &

Pctools time change
N4
Fig. 1 System chart of MAFSAP

(1) Present state : 7] . QA BARES
Z2ado 2N, 7bg A2 BHE EdZ X
RIEH RS ek (Fig 2)

(2) Daily report : 1712 A7A —HIEE
zzafe M BFo KEHRER 29
AEE B2 BoFn] E3gk0) o Ha g,
gk, Haghs §498to Bt (Fig 3)

(3) Weekly report : 712 @7+A] BRERE
Exzafony dF7te) XRFRER 23
EdAEs Hog Hug, Frge g2 R
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% % * PRESENT STATUS OF AIR POLLUTION # % *

Date :© 1991-02-12
Time - 13:39 - 17

Chimney#1 : 0 ppm AhnInYurk . Oppb

* SO, Chimney#2 : 0 ppm AhnInRi : Oppb
WalHoPyung : 0 ppb AhnlnJin : 0 ppb
HaSiDong 0 ppb
Direction - 1 Temperature - 0

* Wind * Velocity : 0 m/s Ambieb Presssure - 0 mb
Stability . 0 Relative Humidity - 0%

Do you want to print (Y/N) ?

Fig 2. An output format of PRESENT STATUS of MAFSAP

o Fn, Q] EQgd] i ANHE, Hof
A A, H2a5 Azl s 4 2AE
R 38} (Fig 4)

(4) Monthly report - tH71 2B A ARERE
B xzadoz i e KRFHH BER 2
Ig dREE JFAge BodFn, ate 3
g, g 9=, Hags 4, 4353
A awl o] BE) A B BER S EA43o 23 E
B3¢} (Fig. 5)

(5) Forecasting report - 712 Hl &
bR B Z2ado 2, KRR B
B 5A14 9 SO, BEE AER 6417 ¥ 7t
Z HBREt e BRoFo)

(6) Monitoring report : 712 Bl 2 %
$oxeaPo e, HE A BENS FH
W72 Bk mEet A Color gra-
phice 2R 30, o} 5Euict 7] 2 G4 F&
TRHE BB AR 2 ASEESE, di7ee ¥
FEEET AQEAE Jod BHRE Ll
Hpee zk51 glth MAFSAP o X 3tag 44
e Z2aYo|t).(Fig. 6)

(7) SO, Concentration : th71289] A3
#rEol th§k Color graphic B4 T2 P02
M, 2R QM E 85 24A13e] SO S £

ftg ZA2d 2g=g Bagch(Fig 7)

(8) Ave max min of SO, : t7] 2.9 9] B
wE 1y, Bk, Fe/)rdkel Color graphic Bl
zZzagezMd, s/e EFAH g 4z
SO B Hak, g, A2a%e FA44H
W gz 2@t (Fig 8)

(9) Variation of SO, : tl712% ] Alztchd
H#3}9] Color graphic B3A EZ o M,
SAAZER g Bt 53 A QS0
el Wztg A =z B (Fig 9)

(10) Windrose : 3% Z2agicen <
Zrel BE), Bigo)l & FulxE R

(11) Pctools : 71&9] frdele) Teaow
A, d719d BIREEE Aurd 2 fse
B o] &-Fr}

(12) Date & time change : @5} A8 7
Lo 2 M, MAFSAP o] A3t u}e} &
KHE 8T 2 AN o AA Aoy &
g 23 ool U o AHEE
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* % % DAILY REPORT OF AIR POLLUTION MONITORING # #* *

1991-05-14
Item SO, Wind
(ppb) (ppm)  Dir Vel Stab
Time £1 £2 #3 #4 #5 Cl C2 (m/s)

01:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
01: 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

02-00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
03:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0400 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
05:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
06:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
07:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
08 : 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
03:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 - 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

13:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

14:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24:00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

e T B e S v S e S o S o S o S - S == S = B o B e B o B o S o B o= B < R = S = S B o B o B <

Ave 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
(ppb)
Item #1 #2 #3 #4 #5
Max 0.0 0.0 0.0 0.0 0.0
Time 00000000 00000000 00000000 00000000 00000000
Min 0.0 0.0 0.0 0.0 0.0
Time 00000000 00000000 00000000 00000000 00000000

Fig. 3. An output format of DAILY REPORT of MAFSAP
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Week : 1990-06-14--06-20

* % % WEEKLY REPORT OF POLLUTION MONITORING * *

Item S0: Wind
(pph) (ppm)  Dir Vel Stab
Stat #1 #2 #3 #4 #5 C1 C2 (m/s)
06-14
Ave 0.0 42.0 184 29.8 6059 3256.9 181.8 0.3 0.0 0.0
Max 0.0 68.5 68.1 52.7 6732 46745 362.5 0.5 0.0 0
Min 0.0 30.0 5.9 225 5354 17455 26.3 0.1 0.0 0
06-15
Ave 43.8 34.2 114 242 5187 32327 2998 04 0.0 0.0
Max 46.5 42.7 341 361 6178 35509 6338 0.5 0.0 0
Min 0.0 235 20.2 39 200 4004 18724 421 0.1 0.0
06-16 '
Ave 4963 1222 26.7 28.6 0.0 19989  433.8 0.3 0.0 0.0
Max 7838 3195 48.8 379 0.0 48779 619.1 0.5 0.0
Min 3117 58.1 16.9 244 0.0 13150 85.8 0.2 0.0
06-17
Ave 239.8 68.6 28.2 35.1 0.0 2690.1 3781 04 0.0 0.0
Max  282.7 73.3 455 42.6 0.0 28205 570.9 0.5 0.0 0
Min 206.6 61.1 20.7 322 0.0 2532.0 159.8 0.2 0.0 0
06-18
Ave 0.0 725 36.3 00 4349 29625 1679 0.2 0.0 0.0
Max 0.0 1021 1406 00 6169 43877 529.1 04 0.0 0
Min 0.0 334 119 0.0 3580 13235 234 0.1 0.0 0
06-19
Ave 0.0 304 230 00 4313 27647 179.2 0.2 0.0 0
Max 0.0 389 59.2 00 15234 35295 3922 04 0.0 0
Min 0.0 233 55 0.0 632 14474 284 0.1 0.0 0
06-20
Ave 0.0 63.3 29.8 0.0 728 20445 1334 0.3 0.0 0
Max 0.0 1310 62.0 0.0 774 33545  346.1 0.5 0.0 0
Min 0.0 40.6 12.8 0.0 69.0 1115.1 337 0.1 0.0 0
Weekly
Ave 2451 58.7 23.7 283 4113 27502 2296 0.3 0.0 0.0
Max 7838 3195 1406 62.7 15234 48779 6338 0.5 0.0
Date 06-16 06-16 06-18 06-14 06-19 06-16 06-15 06-20
Min 235 20.2 39 20.0 63.2 115.1 234 0.1 0.0 0
Date 06-15 06-15 06-15 06-15 06-19 06-20 06-18 06-20

Fig. 4. An output format of WEEKLY REPORT MAFSAP
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* * * MONTHLY REPORT OF AIR POLLUTION MONITORING * % *
Month : 1990-06

Item S0, Wind
(ppb) (ppm) Dir Vel Stab
Date #1 #2 #3 #4 #5 C1 C2 (m/s)
01 45.6 30 546 845 3815 27714 4622 0.3 0.0 0.0
02 194.9 1177 443 896 2142 22816 2980 04 0.0 0.0
03 107.7 4243 278 651 2016 16356 3285 04 0.0 0.0
04 61.4 753 294 499 73.2 25347 1980 0.3 0.0 0.0
05 45.6 169 179 398 562  3287.3 205.0 0.3 0.0 0.0
06 75.7 243 220 498 535 29527 2614 04 0.0 0.0
07 126.2 974 662 664 59.0 23952 2074 0.3 0.0 0.0
08 44.6 146 560 389 702 29464 1783 0.3 0.0 0.0
09 46.8 128 667 520 752 28124 4349 0.2 0.0 0.0
10 59.9 306 148 414 738 29063 5883 0.3 0.0 0.0
11 65.7 280 176 336 1362  2562.1 3838 0.3 0.0 0.0
12 213.7 1869 194 345 394.8 19139 3815 0.3 0.0 0.0
13 104.7 2677 306  47.0 443.9 20346 3269 0.3 0.0 0.0
14 0.0 42.0 184 298 6059 32569 1818 0.3 0.0 0.0
15 43.8 342 114 242 5187 32327 299.8 04 0.0 0.0
16 496.3 1222 267 286 0.0 19989 4338 0.3 0.0 0.0
17 239.8 686 282 351 00 2690.1 3781 0.4 0.0 0.0
18 0.0 725 363 0.0 4349 29625 1679 0.2 0.0 0.0
19 0.0 301 230 0.0 4313  2764.7 1790 0.2 0.0 0.0
20 0.0 633 298 0.0 728 20445 1334 0.3 0.0 0.0
21 0.0 416 762 0.0 679 32020 2127 0.3 0.0 0.0
22 0.0 770 276 0.0 705 18933 2917 03 0.0 0.0
23 0.0 450 220 0.0 704 28074 244.1 0.2 0.0 0.0
24 0.0 483 75 0.0 720 22157 2155 0.2 0.0 0.0
25 0.0 55.8 5.1 0.0 741 21245 1581 0.3 0.0 0.0
26 0.0 66.0 5.1 0.0 708 33113 4617 0.4 0.0 0.0
27 0.0 747 48 0.0 732 33560 279.8 04 0.0 0.0
28 0.0 815 56 0.0 716 34337 1945 04 0.0 0.0
29 0.0 85.5 49 0.0 719 32461 2619 04 0.0 0.0
30 0.0 92.1 5.7 0.0 00 33481 2228 0.4 0.0 0.0
Ave 106.4 799 270 490 1793 27203 2829 0.3 0.0 0.0
Max 1824.1 25427 3227 2328 15234 48779 1009.4 0.6 0.0 0
Date 02 13 01 02 19 16 09 29
Min 75 0.1 20 200 345 696.0 0.0 0.1 0.0 0
Date 13 01 06 15 04 03 29 30
NMD 14/30  26/30 27/30 15/30  25/30  27/30 27/30 27/30  0/30  0/30
R(%) 45.0 874 89.4 49.9 81.7 89.4 89.4 89.4 0.0 0.0

Fig. 5. An output format of MONTHLY REPORT of MAFSAP
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AIR POLLUTION MONIIORINC SYSTEM

Date | 1991-04-22
Time - 127 51: 12

AC 8 mb

RH ]

WIND Dir : [}
Vel o m/s
Stab - 8

C1: Chimney # +{ppm)
C2: Chimney #2(ppm)
#1: Chimney 3 1{ppm)
#2: Chimney #2(pm)
#3 AhnlnYurk(ppb)
%4 AhninRi (ppb)
#5 7 Anolnjin  {ppb)

Fig. 6. A display format of MONITORING SYSTEM
of MAFSAP on CRT terminal

$00 CONCENTRATION OF S0,
Date : 1990-86-16
ey Place : Ahn InYurk
’i 250
~
125 4
W] o e—e—0-oq_

02 04 06 08 10 12 14 16 18 20 22 25
TIME(hour)

Fig 7. A dsiaplay of SO, CONCENTRATION
MAFSAP on CRT terminal

S0, CONOENTRATION FOR AUE, MAX AND MIN

Date : 1990-06-18

Chimney # }ppm)AVE 2906.3 MAX 32610 MIN 25353
Chimney #2(ppm)AVE 588.3 MAX 9349 MIN 2104

", Ave : Green []
Max:Red J
Min : Yellow {]

SahTack

WalHoPyuna HaSlDonz Ahnll\Yutl Mml.an

Fig. 8. A display format of AVE MAX MIN OF SO.
of MAFSAP on CRT terminal

S0,

CARIATION OF 50, CONCENIRATIOCN BY TIME PERIOD

5004 Place - AhninYruk
Month © 1990-86
line period © 18
3754

2504

WA A

92 Y4 9% 98 | 12 14 16 18 20 22 24 26 28 30

Days

Fig9. A display format of VARIATION OF SO,
of MAFSAP on CRT terminal
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AAIZ Q0 ARIMA 2 9] &2 Ao oA
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g O EHIE 2d-S 8937 M E How
5070 ol e} EMER7T 2asio)

o] =& ARIMA(Auto Regressive Integra-
ted Moving Average) 292 ARIMA(p,d,g)
2 FEHM, kEGHRe 33 2o Byl
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2

ARIMA
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i
o%

lo
E )
[T

L

d

g
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54& 2t e Rdol), agdte] £ A7
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o, o] o BEMEE Fig 10 ¢ 2k

ARIMA =4 o] RILARS 433y, AL Al
AE BEE() 7 Bdol) AHHE BEITFY
HHEEE 13 BAER o7l 1, o]Ro B
MEEEE A3d5-E AX BAUEE wot =
A, o] Zo] FEEH ABYSFE AX AAE B®
B EC(Z) 7 geh,

293, ARIMA 29 & 83 o g gHs)
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d 4 9l

¢(B)W,=0(B)a, (D
w,=dZ @
8(B) *'(B)
White noise Moving average Static
transfer i
b function - tranefer function
s
Dynamic Forecasting results
T tranter function z

Fig. 10 Block diagram of ARIMA model

W= 01Weyt oo+ 0pWim pta—bian
Lereeer Oparp (3
Z=S'W, (4)

[o0)
SW: : ZBNX-j: W[ + Wl.l + W.—g+ i (5)
J:

e=a,~ 0ia.-1'0qa-,=0(B)a(6)
W= W+ +oW,te=0-1
(Ble, D
o 7] A,

a, = &2 2} (white noise)

8(B) =o°lFRT AP
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e =olFH HEg A&

87'(B) = AH AF3F HELF

W, =43 2537 Aol 2%
&2 3

& = 3 A dggs

Z = A&k

v = x} A4A} (difference operator)

Ct ZEXEE ARIMA 24

19904 1 ¥ 1¥%-8 1990 7€ 15¥7HA 9]
KEBERE SREERES BEANBEN
ofl A Y4 ¥ SYSTAT (The System for Stati-
stica) BA M| A& o] &3] BRE &43t2
wHs) B An 579 SRAHY BEREC]

o e

=

72 gzA Jesto 288k 57
Wz ARIMA(pdq) =dg 72as
Ane 9w 2.

ol ok
20
o

.

(D 2395 NY
Z,=0.986Z.,+a,+0.617a,,

(2) 3AE A
Z= 0453Z.,+a,~0.977a,,

(3) A A
Z2,~0.992Z,,+a+0.136a.,

(4) A2 A9
Z2,=37.368 + 1.179Z., —0.242Z..+at—
0.013a,1

(5) 4AA A Y

Z,=1.680Z.,—0.680Z,,+ a. —0.141a,-,

Table 1. SO, forecastiong results of January 25, 1990
unit : ppb
Measurement location

Forecalg Data #1 #2 #3  #4  #5

1 Hours Real 44 0.0 44.7 252 312
Forecasted 5.85 3.58 40.42 2533 27.52
Difference —145 —3.58 +4.28 —=0.13 +3.68

2 Hours Real 4.2 0.0 45,5 26.2 342
Forecasted 10.29 347 40.61 22.29 29.90
Difference —6.09 —347 +4.89 +391 +4.30

3 Hours Real 4.3 0.0 46.1 24.8 33.1
Forecasted 4.47 1.68 4822 23.85 2794
Difference —0.17 —1.68 —212 +0.95 +5.16

4 Hours Real 4.0 0.0 46.6 24.5 345
Forecasted 9.75 1.79 42.68 20.97 2645
Difference —5.75 —1.79 +3.92 +343 +8.05

5 Hours Real 42 0.0 477 245 36.8
Forecasted 2.62 0.82 45.75 20.26 30.30
Difference +1.58 —0.82 +1.95 +4.24 +6.50

6 Hours Real 4.7 0.0 46.1 23.0 36.5
Forecasted 9.24 1.35 40.87 20.10 39.40
Difference —4.54 —1.35 —513 +2.90 +2.90
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Table 2. SO. forecastiong results of

February 26, 1990

unit > ppb
Measurement location

porg ine Data #1  #2  #3  #4  #5

1 Hours Real 1.0 15 15.9 418 38.0
Forecasted 2.81 2.30 16.53 36.37 35.01
Difference —1.81 —0.80 —0.63 +543 +2.99

2 Hours Real 0.9 0.7 15.7 419 35.0
Forecasted 3.75 223 12.32 32.69 39.74
Difference —2.85 —1.53 +3.38 +9.21 —4.74

3 Hours Real 0.9 0.3 154 42.6 329
Forecasted 5.68 2.33 9.29 3391 39.10
Difference —4.78 —2.03 +6.11 +8.69 +6.20

4 Hours Real 0.9 0.3 155 424 331
Forecasted 5.03 147 4.66 40.97 43.03
Difference —4.03 -117 +10.84 +143 ~9.93

5 Hours Real 0.9 04 15.6 42.6 33.3
Forecasted 6.62 1.55 3.37 40.26 41.52
Difference -5.72 —-115 +12.23 +2.34 —8.22

6 Hours Real 0.9 0.2 15.1 42.0 34.6
Forecasted 4.38 0.90 1.65 40.10 44.58
Difference —348 —0.70 +1345 +1.90 —1.98

2t ARIMA 22| 4§5F

e ARIMA Rdo] ARIBHIRE BB
EE A58 f8td oa3 Zo] AR OE
A7 el AEBREERE ety 642 B9 14
AL 7T RS F A SZET v
3le] Bokth (Table 1, 2, 3.

o] Ao 2|3 H HHIMES BEE T e
SARNAY FEMC gle Aoz B4FH,
e ARIMA 24& KFESRES vuy
AgsA Baste Aog velyt d3EAY
o] HFIfEs ERES VAR & 2F B
AL JEd )R A9 Z4gko] A%
AP 2 BEE 2h33 YA Ed 'R 84
H 7 AYstn 'RV e oe 0
Ad3e BHE e HIERE ALEH7

wEoll LA BrtY A2 JAEn
Oh 2o 22
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d8e nxE= Ao R HuEol ¢l rude]
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M e o3 go) LA BRELS ML
A=

(D) BEAHEEH T804 LA 3= U7
£ G532 B A TAH Z¥E AN
wale] A-8-35 T, BiEgRR vl A8 7te
A& HEFA
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B NAde) FiZEaRog o8 4 U=
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Table 3. SO, forecastiong results of June 8, 1990

unit - ppb
Measurement location

poriag ne Data #1 %2 #3  #4  #5

1 Hours Real 44 14 0.6 3.0 74
Forecasted 249 1.90 0.66 2.34 511
Difference +191 —0.50 —0.06 +0.66 +2.29

2 Hours Real 46 14 0.5 28 9.0
Forecasted 2.35 2.28 0.22 1.70 5.00
Difference +2.15 —0.88 —0.28 +1.10 +4.00

3 Hours Real 46 11 0.4 3.0 81
Forecasted 124 117 0.87 1.13 491
Difference +3.36 —0.07 —0.87 +1.87 +3.16

4 Hours Real 45 1.0 1.1 3.0 7.7
Forecasted 1.62 1.66 0.21 0.75 4.83
Difference +2.88 —0.66 +0.89 +2.25 +2.87

5 Hours Real 44 14 44 2.6 7.8
Forecasted 0.78 0.71 1.72 0.53 4.75
Difference +3.62 —0.69 +2.68 +2.07 +3.05

6 Hours Real 44 1.2 85 2.6 74
Forecasted 146 157 0.20 0.4 4.73
Difference +2.94 —0.37 +8.30 +2.16 +2.67
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PRESENT WEATHER CONDITIONS

FORECASTING TIME
WIND DIRECTION

RAINFALL EXISTENCE(=1) OR
NON—EXISTENCE(=0)

WIND SPEED 4KTS
VISIBILITY 5*100m
AIR TEMPERATURE 22
TOTAL CLOUD COVERAGE(0—8) 8

FOG EXISTENCE(=1) OR NON-—EXISTENCE(=0) 1

SEA LEVEL PRESSURE 1012.5mb
LOW CLOUD TYPE FG
LOW CLOUD HEIGHT 3 *100Ft

20/7/91 8 LST
20°

1

FOG POSTERIORI PROBABILITY AFTER 6 HOURS

NO FOG
FOG

27.733%
72.267%

Fig 11. An example of the typical outputs of fog fore casting.
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Fig. 13. Block diagram of an ideal air pollution monitoring and forecasting system
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