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Development of a Lagrangian Stochastic Dispersion
Model for Toxic Gas Release
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2 e Aot $ vee 53 Addde zed APAA dLdE FHoz FAEA 2w
TR Fde] dd=Y de A4t 2ok olgd FTddE APEE AFeE TAH Y4YPE]
& R olFEHE AL vlS B AR FAHY ofd HRE FIY fE/A wEALIL By
A9 vz QA F¥ 4 g AdEY A4S AYY £ k. ojn] HAFAME o9} e
A 71H9 ¥& Abad dlgste] dhkdt $FdA A AR Agsle] o)gstm gtk o9 e
54 7A F&9 &8 d$ Z92 ALOHA, DEGADIS, HGSYSTEM, SLAB o] 7}& d& Apg
vk ol 2 2o EAL 4Y AXE HxHEHAN /5 B2 S 2 o]FL wWE A
b el RAME ¢ QA AEE o] Btk X% o) 2l A I AL Yo HE A Y
& 7MAY Ao R AYPo] FFo] ul$ A g7 Yete] A H§gEA e Besh g S v
B HE FFAP whg h7] & 2dg AEstn e Q37 A iERe A 1 Az oA
o] BT BE AEY AMEHE EUER FEALYG ZE 9 A E dgerA oo (g9 9
1998). W&o} $-8) bl AldgelM e dutH @R AQdo] YAA o ALgE)dE £o]5H
e AE olF Y9 AMEE AsE Holth  EF ofd £7 UgdMe E4EA9 Fa B o
& At 29 ExAQL Mwe] ule- EEg dAoln), $-8 vl BF YL s AL
o] golgt mele] stto} o)A A AJtelri(e]F Y 1995 Fd 7] 9 1995, A3, 1999).
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10 km °]/F9] AN E Aoz FEG o] 7 FMo] o]Fo] A £ 7] YEL F54
1A -9 $EA &4 0$E I Ede B% F km AE FEE o)FojAt. Z1AlY #A
EFAG A7 YA g Bol ol&HE & A H= wdolr), AT HEwg
Ago EFAYA &3] UdErE F AT Fold wE T F&o Aolet ANIAN FEHANF 5
< 2377 AE7) I gt 42 Rdg A9sige, glagxo vde ASdE AN
Alzbol Az er o den B aeueg nEv|st dEX N BE A AN B
T i A seutgol Fad vE W a9lo] HA o8 ¥ v ope A2 e PCY ANEE
7b S watAr] i FA H&87] YE GagAe T4E $EFUE 2dd Fgo] s A
elojth, B AT Al E oyt 29 ofgiel 2L Stochastic Differential Langevin 21¢} ol
71289 o Luhar and Rao, 1994; Weil,1994; Hernandez,et al.,1995; Nguyen,et al., 1997)
du(t) =— au(t)dt+ AdE(H)
u: Rte] =g
2 : 18X ¢t timescale vector®] &<
Ad &(t) ; random increments vector
A2+l A YL Monte Carlo FHOZ AHE random &% HEE Ak gxle 45 HE =
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u=u+u  u: mean wind velocity  u: turbulent fluctuation
2 FANY 4 don, turbulent terme o}#}e} o] autocorrelation term ()3 uncorrelated zero
average Gaussian noises (u”)& 2235 Aibsl g

wW(t+ 4D = R(AD w( D) + et + 4D
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AAE glagxer 2de HUE Ystd 2 AFE 7H9-AS A (analytica) & o] -&38td T3 A
Hlmate] Botoh ofgl oA 1000g9] 7ta4el BAol F& Sm/sec, AAE ¢ SFAA LAlol) Hj
% (instantaneous source) NS A-F+ E8 W9 5% HF FE EE H|IUE analytical ¥ 9}
stochastic® ]2 ol-&3lo A4 Azt Yeld RS2 figure 1 & A4 0 molA, figure 28 A4
100mol A %o LAHRE W EEY FAY (y=0049 FEF ¥ug Rojr}, AFHHOEZ 500 m
ol A= (near field) B2FAL FHo] 7F¢-AIt BT 30% AE A4 Hrl Hi 2 o]FE L
88 & 30% A= =4 JYEuE A2 eyt
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Figure 1. Instantaneous release at 0 m Figure 2. Instantaneous release at 100 m

olgie] F aYde W 1000g9 Ztady Aol #E NAzAdAM d4xof vl (continuous
source)H e 4% Fa L = T wx AAE Jed Aotk figure 3 & A 0 m oA,
figure 4= A4 10mAA ¥ FAAE 9 F59Y FAHAE (y=0dAe FEEZ ¥ Aot}
Instantaneous WM& ZE 47t & % MR E B9 FUEd 0 m W& B$ 400 29 7be A
A Zo)7t A veEhd Wb 2 ool Aol A2d A uebgth 100 m WEAY A
S RE Ao AwtH oz Hx9 2olrt 7bF ZA Jelwth,  near field A el sb$AQE
Aol Bagxier A4t Aol FaFx et AAe A$- ¥ grid (67 m x 67 m x 20) MY HF ¥
58 712 2 AHY FEE A dEd AAMNHOZ pear fielddA x99 F42F7F o] 4
gyttt o] EAS #As7] AHME near fielddH ARY AL vl$ FH AMNEFE Hol Has
ok AukEQ) far fieldd A elaFz¢ A4k Azt g £& 25 FE AL A17¥°l ZeE (A7t
Yol A4 E) GaFAI¢t AN £52 EEARE (gy,0w 7H-AY EHe HS A7) &4 259
Aoy, 0)8 AHES da2 Aggd. o9 & Aol5 Zoly] daMdE divly (A= we £
o EFAAANE AFHoz Ags=s FH wyo] nejgolor & otk
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Figure 3. Continuous release at 0 m Figure 4. Continuous release at 100 m
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Regression Modelling of NO: Concentrations
in Pusan Metropolitan City
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NO: d&& s 2 Ao ¥3E MEsr] Js NO, Ao BAE dollls AR oW
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olof B AFo]A = Ordinary Least Squares(OLS)®2 93} first-order autocorrelation(AR)Z 42 NO;
37 BXg st A§ A
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Table 1. Explanatory variables for NOz regression

Vareiable Name Defintion
Xy CONST Constant term; Xi =1
Xa q NOx emission factor
X3 WS Wind Speed(m/s)
X4 Temp Temperature(C)
Xs Stab Pasquill Stability Category
Xs rh Relative Humidity(%)
X7 OsNO NO X Os each sites
Xs TotRad Total Radiation (W/m')
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2.3 Ordinary Least Squares(OLS) Model
Fro Fro 9 5 dYFAod FAe g 2o,

C=F(X,, ~X»=2e"Xy.... X2
714 ki AEWSe £5 deln] g A4 5 Askd ohgn go] v 4 gl

ln(C)= Bl+ len(X2)+~"+ Bkln(X,e)
4714 Br ~ BxE A EFoltt

2.4 Autoregression(AR) Model
In( C)=B+ ngiln( X i)+ u;
u;= Qu;_1 + e; =l N
A71M e WAZGoT

ln(C,)= B1+122B[]n(x,'j)+ Bk+1 Ldg].,"l' e;
A714 Lag 1& A A2 &3 o] vErd 5 Qloh
Lagl,» = ll’l( Cj_l)— Bl - gzﬂ,»ln( Xt'i—l)
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