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A Comparison between the TCM and the CDMQC on
Air Quality Prediction
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ABSTRACT

The Texas Climatological Model (TCM) Predicts long-term pollutant concentrations for a rec-

tilinear array of receptors defined by the user.

This paper describes the TCM and compares predictions from TCM with predictions from the
Climatological Dispersion Model (CDMQC). A number of model runs have been made with the
TCM and CDMQC using the same source inventories and sets of climatology.

The concentrations predicted by these two models are compared and the result of several types

of statistical analyses are reported.

In most cases, the TCM predicts concentrations that are equi-

valent to those predicted by the CDMQC. However, in certain cases, the CDMQC tends to predict

concentrations that are unrealistically high.

In the computer time, the TCM requires about one-eights of the computer time used by the

CDMQC.

H-23517) o )

7] & o] A gt

2 49y 3ol o
Aol vAl & AHAEE o Zohe
Soksk AT JRAAA st ma 42
Q) w7 edsmelul A g 44w +7k oLk

ol o} 7ro] of 7] g4 2edgHe)
ol &5t 7] A4l e & =74 Gaussian, N-
umerical , Statistical ®-& Empirical 3 P-
hysical 29l & #*F& %’\i o] Fof A
Abg-o] zhs B o A4l Hxl8e) {5 Y oy
o Felsb alel ARgxk AMlatel gt 2t A
9] §l+= Gaussian 2l e] 7}3 e

=
,J_‘T‘i =2

Apg5) 3

q4E4d9 £5& GaussF4,
e dl, o °‘]"X]

4
Holl 9] F%7] w53 Gauss B4 og I =
n.

< sEEshAg oleah RrlEo) 4899}
Folzbel wheb 19731300 o] 28] u]F NTIS

(National Technical Information Service)
ol A= B AHEAEE HSte 609 HuL R
= el W EYo) "*‘H SRS AR a2
ch&atfoll o] dAbZ 27302 vhaulE] o] 2o
FEste] wistals] Al w] o] TR 4
255 UNAMAP(User’s Network for Ap-
plied Modeling of Air Pollution)e]glst 3t

r’k D

* 3} st 49 81733l 4 Environmental Engineering Lab,KAIST, Seoul 131, Korea

Shoel o2 B

;]_;H 6_|L j}a‘;]-falé‘u]r Dept.,of Chem, Eng,, College of Eng.,

Han Yang Univ. Seoul 133, Korea



2S¢ 6/ ®49-2 APRAC, CDM, HIW-
AY, PTMAX, PTDIS, PTMTP 24 =5
A7) 4 Gauss B2 HErg Aol 4 S5
F A= o o] F w74 Ella AY2AE
a3 2dEo] Aol 1978vle] CDMQC,
CRSTER, PAL, VALLEY, RAM?| 57
Eulo] 37153 on] &A= UNAMAP 4| £H]
a % 3149 Eol +E5o A85H3
Aol we} Z7) g AHgE I giv

2 gl 4 AF7R de A8l 2wl
CDMQC & ¥ % AlALSs wes Hzpd4
o] fol3t=F Aty TCM-E AA sk 4
At & o 7l g &8 d st «F
Azg A2z, CDMQCH 93t <l &3 7el v
@, FAstezs4 2o A4S ARG,

2. 0|8 &

2.1 TCM< &4

TCML 19850 Texas Air Control Bo-
ardofj4] 7{dbsle] 1980 Wlel] +4% ¥ = Br-
iggs o 714%4], Pasquill-Gifford$| 2H4h4)|
441, 9o 8e] y7H4] 3} Gaussian Al -
AE Fa gl o xj4bedjA o] A7l EE o 535
=5 wepH Aeh?
)} o] Aursl TCML F2 of-ga

Aol AR glet

1) o4& 44

2) Mag o ool Ak JEY 7t

3) dmaAAY

4) FA A4

5) di7led Al 7lE A7t

6) o 7led AR H st

7) §A4% 249 U

K

[e4

. (o]
/EL -

2.2 TCMe =&ty 2|

Gaussian ko] ZAE & TCMol4 kK
Al £3F sector ol A 12| AR A4y w
+ &7 o] FA|=lch
32 X IOGQ{ $Ck,m)

CP(k.P) = (ZIZ')SQP U*(H,m)ﬂz(m)
H2
exp [___2_0:(_”])_2] } ............... (1)

RAAZREBEE BIE H1IR 197

AT AT AT ot i e

of 7jell A,
Q: o & wEw(e/sec)
p A g A AR A (m)
Pk, m): 7145 3l A
k : %3 sector
m:d 7 =
U¥(H,m): b3 & m3 = o-F3xo] HellA
of HAFE4E (m/sec)
0, (m): TG4+ (m)
H: & d5x(m)

3. myal

3.1 uHEH T A}

1) A4

o FriAbA G & AR A& o 4o i
om B oo 7o WEUAxEE AFAYIIEY
Azstd TAo A FAHT FAFUEA R
& g ARAH Yol ZAE T2 3

SARE iRk AY 1984 A 558 THT
£ 162742 o]F 87 AT E AE M2
o Akl At o A4 WeEd
wxlg AR, 19844 Eoll o] & sl A
§3 Amne] FRel ok £13 Ao

Table 1. Fuels used in 87 sources.

(unit: €&

B-C B-B | B-A Die- |Kero—|Naph-
sel sene| tha

2,360,670 | 5,701 | 1,755 |19,592| 1,103 | 99,903

7 eq|lold WEs L oo 2o ke F
Mol Aol 7 el ABYAY, de dde
4ok dRWS) AU AEAE, W Aled
FuEEA (HEEEY 25D, FAA
| S5el e 2 £% 5o 45 BAAe

AR Edkn Fs FR ol £330 gl

99 wE3A4E A goko] W EYE A
o,

2) Wedd
o oqi ol Sope Mo 8 R
g

{o

e e
£ W
&

ol
=
o



293 AR S E 4 ek
19849 S4be] Rladah nlake 3 399,602

ton® 0% gFubetrlEd Faoll4 54 g A5

ol al+&8k 3.3 494 (by dry weight) 13.0
g2} SO, 7} &5 = Ao Aistd 29 F
WE oS ALY S 2 Akl ol o’ 2 E )
< E29f g4 AP e JE
T o Q3 d5d ol Jleq wiEA
TP 5 o] &3] AH, By drled B9

Teble 2. Motor vehicle transportation
in Ulsan, 1984%:7

No. of [Ave: Consumption | Ave. transpor-
Vehicle Fuel vehi.cle speed { of fue] ted distance
Gu/hr)|  (2/4) (o / yr)
' Passenger car
Private Gasoline | 4,410] 60 0.08 12,000
Commercial |LPG 1,3521 60 0.07 120,000
Bus Diesel 1,369 60 0.30 120,000
Truck Diesel 6,026 | 60 0.30 40,000
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Table 3. Monthly joint frequency for each

stability classes (Ulsan, 1984)

Stability Jan.| Feb.| Mar.| Apr.| May Jun.| Jul.| Aug.| Sep.| Oct.]| Nov. Dec.jArnual
1 0.0000|.0072].0067].0195 |.0255|.0236| .0228] .0336{ .0070|.0027| .0028{0.0000} .0126
2 :0363}.0402|.0658.1056|.1397/.1042{ .1102} .1357} .1195].1129} .0695| .0564.0916
3 .1774.31423}.1330].1403{,2271|.1625) -1801].1895] .1306|.2204/ .1945] .1451].1706
4 .2070}.26871.2916|.2764 |.20291.3348] .2997] .1975| .2639].1304} .1625] .2150].2371
5 -1169].14801.1599}.1778 ].0887 |.1570 .1600| .0927{ .1306) .0551} .1000] .1787}.1302
6 -4624|.3937|.3427|.2806 {.3158 |.2181] 2271 .3508| .3486 | .4784 .4709| .4045[.3579
Table 4. Monthly joint frequency for each wind speed classes(Ulsan, 1984)

wi:?azgeed Jan.| Feb.| Mar.| Apr.] May Jun. | Jul.] Aug.| Sep.| Oct. Nov. Dec. |Annual
1 .3910(.3836!.4180( 5764] 5739] 6056 | 5860 5792| 6390| 4972| 5917| 4609 .5252
2 .2782|.3247|.2875| 2473| 2620| 2904 | 2822 3064| 2751f 3212 2959 2782 .2874
3 .2634}.2055|.2338| 1625| 1545| 1014 1250] 1034] 0834] 1630| 1084| 2014 .1595
4 .06721.0833).0605] 0139 0094 0028 ] 0067} 0108| 0028} 0134] 0042] 0591 .0277
5 0.0000|.0029|Q0000 |0.0000 |0.0000 §0.0000 [0.0000 |0.0000 |0.0000:| 0.0000 [0.0000 | 0.0000] .0CC2
6 0.0000 |0.0000 [0.0000 |0.0000 §0.0000 |0.0000 |0.0000 {0.0000 | 0.0000 }0.0000 {0.0000 | 0.0000} 0.0000

226.00 228.00 230.00 232.00 234.00 236.00 238.00
228.00 13 14 15 15 13 14 15 18 24 20 19 17 14
227.00 14 15 18 20 16 18 18 21 26 25 21 18 16
226.00 16 17 20 22 22 22 26 27 28 27 24 20 18
225.00 17 20 21 27 31 32 32 29 32 35 27 22 20
224 .00 18 22 24 29 37 45 39 39 34 34 28 23 21
223.00 18 22 29 30 36 50 45 44 34 33 27 24 22
222 .00 18 23 32 36 40 50 56 43 36 30 26 23 20
221.00 19 23 30 35 45 5] 51 45 37 29 24 21 20
220.00 20 24 31 37 41 49 46 38 32 29 23 20 19
219.00 19 24 29 35 42 45 45 38 32 26 24 22 18
218.00 21 25 29 37 40 42 39 35 31 26 24 23 19
217.00 20 25 27 34 36 37 37 36 30 27 24 22 21
216 .00 19 23 28 30 32 33 34 32 28 26 24 22 21

226.00 228.00 230.00 232.00 234.00 236 .00 238.00

Fig.2. Annual average SO, concentration in Ulsan(ug/m®)
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Table 5. Monthly joint frequency for each wind direction(Ulsan, 1984)

w%nd . Jan.| Feb.| Mar.| Apr.| May Jun.| Jul.| Aug.| Sep.| Oct. | Nov. | Dec. | Amual

direction
N -1183}.0977(.1257].1042.0672|.0958|.0954;.0699 |.1111|.1263 |.1667 |.2876 |.1222
NNE .0390{ .09771.0739(.1528(.0860|.0875].1048|.0726 {.0792).1298 |.1861 |.1506 |.1056
NE .0175(.0287(.0591].0764}.10531.0917|.0927(.09271.0778}.0605 [.0834(.0578 [.0703
ENE .0161].0359].0296|.0736 |.0900;.0889|.0900|.0753 {.0847 }.0605 [.0542(.0228 {.0601
E .0148].01581.0296{.0611.1.0538].0625].0551{.0497 |.0528 {.0403|.0500{.0323(.0432
ESE .02024.0244|.0188{.0570 [.0658].0833].0578.1075{.0542{.0349(.0403].0255 [.0492
SE .0121].03591.0712(.1167[.1304|.0584|.0578|.0578.0431[.0282[.0458{.0215|.05¢66
SSE .0107).0259(.0322 |.0500{.0262.0334}.0296/.026% [.0208.0242|.0306/.0118.C275
S .01611.01441.0417 {.0361).0336].07221.0739|.0618/.0417,.0161].0250}.0161{.0375
SSW .02551.02241.034% 1.0486 |.0349{.0653].0726].0336(.0500(.0228(.0208{.0175].037¢
SW .04841.0172|.065% |.0459|.0470(.0528|.06591.0753(.0514.0470(.0403.0242(.0<86
WSW .0417].0431(.0538{.03331.0820!.0375|.043C .0591..0695 .05581].0528].0269.0502
W .05381.0359 [.0605 |.0250}.0470|.0639|.0591(.0807(.0792.0927}|.0778}.0591 .0614
WNW .1479(.0819}.034% |.0208 |.0376.0264|.0175{.0336 |.0403 [.0416|.0333|.0322(.0456
NW .1801(.1940|.1505 [.0389{.0322{.0472|.0403{.0538|.0653[.0807}.0570|.1223].0883

Fig. 3. Isopleth of SO, by TCM Fig. 4. Isopleth of SO, by CDMQC
run(ppb) run(ppb)
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Fig. 6. Predicted and observed annual

average SO, concentration for
6 stations in Ulsan
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