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41 Dispersion Simulation






4.1.1 Dctéils of Jabotabek Air Pollution Simulation Medel (SURASIH)
1. Outline

“This chapter descnbes the ‘Dlspersmn Slmulahon Model’ and ‘Results of .
‘Simulation’. '

2. Dispersion Simulation Model

' (I) Objectives of the Jabotabek Simulation Mode! for Air Pollution

- The Jabotabek Simulation Modet for Air Pollution is a model modified to emulate
- the air pollution of Jakarta by the Jabotabek Study Team who has de_véloped it
‘comparing thé siniulaticn‘rcsults with the actual ambient monitoring results. The
targets of the model are as foliows '
e Simulated air pollutants are SO, NO,, CO, and NO,‘, )
= Computcnzcd value is annual arnlhmehc mean concenlralxon
. Pollulanl sources are motor vehlc!es factorles and eslabhshmcnts (mcludmg
power plants, ships, aircrafl, as well as households), and
' :Target‘are_a of conéenlration calculation is Jabotabek,

- (2) Metho:dolb gy I_

' The outline of the model is as follows
. Meteorologlcal data and ambient air quahty data
+ CONCAWE Equation {CONCAWE, 1966} and Briggs Equation (Bnggs 1969)
for the he:ght of the plume rise, and.
+ Gaussiani Plume l:quallon and Gaussian Puff Equatlon for lhe dlSpCI‘bIOIl model

Th’c simu]alion procedure i:s shown in Fignr‘c 1‘. _
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Monitoring Data
Ambient Air Quality r Meteorology Pollutant Source Data
I Meteorological Model Pollutant Source Model
" Diffusion Model

)

Feed Back J——) NOx —> NO; Reaction Model
.Compare Diffusion Results with Monitoring Data

4

* Concentration Data (Simulation Result)’

1

Ground Level Concentration Map

| Figurcl - Flow Ch’a'rt: of Diffusjoh Sir'nul._atioﬁ '
e ]:“arge!' Ye_*ars:

Tﬁc targel yé_ars' are 1996 for the ﬁrcsgnt case, and ZOiO for t.hc future {:aéc.
4 'F.a;get Ait éoll.u'lal_lts |

SO, and NO; are important problems according to experiences in other countries.
- SPM is also said to be an nnpomnt problem in Jakarta. So, concentration of SO,,
N{)z, CO anary SPM and NOx are targels of this sunulauon model. Recently, '

SPM consists of anary SPM and Secondary SPM anary SPM means SPM B g
eniited ongmally from stacks and exhaust plpcs ‘Secondary SPM means :
formulated SPM in the air with other air pollutants, after emission from stack or
- exhaust pipe. Only analy SPM was simulated because SPM mainly consists of
* Primary SPM. Sccondary SPM miode} also should be included 1o the simulation
model if there are enough data available to establish a Secondary SPM forniulating
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model.

The quantity of SPM emitted from stack or exhaust pipe was assumed to be the
amount of SPM although the definition of SPM sometimes may include lfarger. '
pamculatc ‘

(5) Averaging Time of Concentration

Long-term average (on¢-year arithmetic mean) of c_ohcenlréiion was calculated to
omit hourly, daily_and seasonally drifts and errors. - S

To simulate concenlratlon of annual average, first, lhe meteorologlca} mformahon
was groupcd by matrixes of 16 wind directions, 8 ranks of wind speed and 11
stability classifications for each matrix of 4 seasons and 4 time zones. Second,
dlSp@l‘S]Dll of pollulants per source was calculaled for the avcrage condition of each
malnx Third, it was summarized to average conicentration by each scason-time
Zone.’ Pmally, one- -year amhmeuc mean’ was calculated using the followmg

j equauon :

-

c-ylslyren m)ﬂ-ﬂ '

“where :
: Cy - ¢ Yearly average of concentration

(  i: Matrix of season and time zone
s : Pollutant source |
rm  : Representalive meteorology

- F{) : Dispersion equation

s 1 Quantity of pollulam from each source

= W Mc_:teorologlca_l _mformanon of gach_. pcprcselxlai'ivc

. meteorology
" fom : Frequency  of - each rcprcsematwe ‘metcorology

compared with each season and {ime zonc
fi : Ratio of each time zone compared with one year

On the other hand, the simulation for shorl term, e.g. 1 hour average of



concentration is also necessary for the simutation under specified: condition.
However, further study is required for this purpose.

(6) Pollutant Sources

i Targets of pollutant sources in this Study arc motor vehicles, factories &
+ establishments (mcludmg power pl'mts cemem factories elc. ), ships, aircraft and
 houscholds.

- {7) Area of Simulation |

* Area of simulation is the whole : area of Jabotabek (around 105 km long i in cast- west
direction and around 100 km in north-south direction). Calculation was made for
more than 6,600 center p_omts_of I kin by 1 kmi meshes.

(8) Secason and Time Zoning

Season was defined in order to consider the seasonal variation of effectual factors
for diffusion; ¢.g. primary wind direction.

There is also daily variatidn of cffccﬁve factors, ¢.g. Solaf and net radiation as well
as lrafﬁc volume variation. = To take them into account, one year was divided mto
4 tnme zones by the variation of traffic: ‘volume and thc concenlratlon vanauon of
air pollulant The zomng is shown in Table ' '

Table £ Scasons and Time Zohcs

__Scasons ____Month - _Time Zones - Time

| Rainy Season| January to March :_- Moming | '6:00 to 10:00
Transition 1 { ?;Apl‘“ toJune ~ Afteimoon - 10:00 to 17:00
Dry Seasoni : July to September - Night “17:00 to 24:00
Transition 2 | October to December ** Midnight ~ 0:00 to 6:00

(9) Applied Meteofoldg_ical Data X

After examination of wind rose diagrams and diurnal changes of wind speed, wind
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data at Pulo Gadung were used for The DKI Jakarta arca and those at EMC were
used for the Botabek area. Net radiation was observed only at EMC,

(10) Atmospheric Stability

Pasquill’s Stabili(y‘ Classification is generally prevatent to evaluate the atmospheric
stability. Pasquill’s Stability Classification redefined by Senshu (as _shown in Table
2) was adopied in this Jabotabek study because the reliable data were net radiation

“and wind speed,

 Atmospheric stability was originally classified by the vertical profile of

atmospheric temperature. However, it is difficult to make continuous measurements

" (up to an altitude of around 1,000 m ) of the vertical profiles of temperature.
- Therefore, Pasquill proposed a method of classifying the atmosphéric stabiiily into
- A through F, by meteorological abservation of wmd velocity, solar radiation and
cloud amount. After Pasquill, somc modtﬁcatmns were madé for definition of o
~ atmospheric stab:hly

The?Pas'q_uill’s Stability Classification modified by Se:_nshu_ is used when net
' radialio’h'data are available while solar radiation data are not availabte.

Table2  Pasquill’s Stabilityl(}lﬁsjsirﬁcétion_ {Senshn, 1977)

Daﬂ*mc NS ol nghmme

e et radiation (pealler?)
Surface wind Y i 30>y oI5y 75>~{ 0>y -1.8>y § -3.6>y
Speed (mv/sec) [>=301 >=15 1 >=75 1 >=0 [ >=1.8 | >=36 |
‘u<2 [AlAaBi B [ d [ > | G G
2<<U<3  |AB! B-i Cc { ab | oD i B | F
3<=U<4 |BiBCi C | dd [ aD i nD | E
4<=U<6 | CiCD idD i @D [t D ;o nD | E
6<=U cidp i'dp ! 4D | oD [ oD & B

(11) Vertical Zoning and Estimate of Upper Layer Wind

Generally, the wind speed tends to increase with height from the ground surface.
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The diffusion field was divided into three fields in the vertical direction as shown
in Table 3.

Table3  Vertical Zoning

Diffusion: Type of Source Height of Source Representative Height
Zone | _ ' of Diflusion Field
1" Surface | Vehicle 0to3m  15m
2 ° Lower Hc'msehold' 3 to 50m - Monitoring Height
3 Upper i Power Plants 50 ~ 150m 100m

- The next equation by US. EPA was apphed to estlmate the wind speed of other

i ficlds.
p
U.' = U: "(-?‘-‘)
JS
‘where _ o
Uy Eslimélcd wind speed at height Z(nl)
U Measured wind speed at height 2, s(m)
p Factor, as shown in Table 4,
‘Table 4 Factdr p o
Stability A ___ABB BCC CDD . B F&G
p o 0.1 0.15 0.2 025 025 03

Source :US.EPA
(12) Mctéo_rological Cl_arésiﬁééfihn: .
The claSSIﬁcauon of wmd dlrectlon (16 dlrccuons and calm) and atmosphenc
~ stabitity (11 ranks, A to G) was also utilized for simulation modeling. Wind speed

data were classificd as shown in Table 5 and the average speed of each rank was
- used as representative wind speed,
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TableS Wind Specd Classification

Rank Wind Velocily _Represcntati#e Wind Velocity
CCalm [ 00~ Odmds L
Windy-1; 05 ~ 09m/s | '
‘Windy-2} 1.0 ~ 19mfs 1
Windy-3! 20 ~ 2.9m/s. _ S
-Windy-él S30 ~ 39mfs . Yearly average of each rank
Windy-5! 40 ~  59ws ' R
Windy-6: 60 ~  7.9m/s
‘:"'Windy-'f 8.0m/s ~

(13) Source T ype

~ Sources with QUélililélive air pollutants were modeled as point: or line Sourcé
mdmdually Sources with small pollulants were compllcd to: area sources. The
o deﬁmhon of modeling is shown in Table 6.

Table 6' . Source Type

Source Category " Size/Condition Source Types for Simulation

Factmy&!fslablishmém i lage ol Poimt
Motor Vehicle . MajorRoad } o Line

o MiMOT RO 4 Area

Ship .. . Moorng . i . Poimt
e Crtising 2 Area

Alrerat Approach&Clxmb oui Pomt (Senes) .
Idlmg&Taxlmg B Area
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{14} Dispersion Model

- Effective Stack Height

ey

* Effective stack height was set or calculated as shown in Table 7.

Table 7 Effective Stack Height

’ Souréé Calegory Source'Typc _ Windy Calm
Faclory& ~~_ Point {CONCAWE _ Briggs
Establishment  Area i 40m  SSm
. Houshold  Ara i 10m . 15Sm
Motor Vehlclc coooLine o too0Sm 05Sm
ship | Poin | CONCAWE.  Driges

e At Eo2Smi o 30m

Aitcraft . Poimt ' | (Altitude) (Almude)
ooLine’ . fo20m o 30m

Area. b 20m- C 30m

The CONCAWE equation (CONCAWE, 1966) is :
A =‘H0+0.175-Q,,"f--u"if |
C where o
H, : Effective stack height (m)
fly - Aclual stack he1ght (m)
Qu Releascd heat (cal/s)

(2H3=?Z7'(;gi§2'(7b "TTL) . - . : | : ; S : . S 4[
7 here e S S o ‘E
p: Air denisity at 0°C (1,293 x 10° g/m®) | |
C, : Isopiestic specnﬁc heat (0.24 cal/kg)
@ : Volume of emitted gas (m’N/s)
- Tg = Temperature of exhaust gas (°C)
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T, : Temperature of atmosphere (28 °C)
1 : Wind speed at stack top (m/s)

The Briggs equation (Briggs, 1969) is :
CH, = Hy+14-0," (do1dz)™
wiiere
dé/dz: Tempcrature gradient (0. 005 °C/m for daytime and '
- 0.010 °C/m for nighttime)

_ l)iffusion. Formilla's

. Gaussmn plume model equauon and Gaussmn puff mode! equallon were selected’
for dlﬂusxon formulas, as shown in Table 8.

v Table 8  Diffusion Formulas

SoUr¢§ i  Windy f _ Calm

© Point. :Sifnpliﬁed Gaussian Plunie Equation = Simplified Gaussian Puff Equation -
‘Line i Simplificd Gaussian Plunie Equation  Simplified Gaussian Puff Equation

Area . i Siniplified Gaussian Plume Jiquation - Simplificd Gaussian Puff Equation -
a) Gaussian Plume fiquation '

Original fonnula of Gaussian plume model is as follows :

C(x y,z)_—“mﬁgpﬁr exp[ "}’2 } F'.' .

276 0,1 20’

[ p[ (z“He) ] D{ (z+h’e)
x : Distance from source to calculation point along wind direction (m).

T e ' \xherc

C : Concentration at calculation point.
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y : Distance from source to calculation point upright to wind direciion (m).
z : Height of calculation point (m).

O, : Emission rate of pollutant (m*N/sec).

rn : Wind speed (nv/sec),

He : Effeclive stack height &

o, ' Diflusion widih upright to wind direction (m)

o, : Ventical diffusion width (m) :

~  Because the original formula is time consuming in the practical use, this fonmula
was simplified as the next one b) Holland (1953) with the assumption that

frequency inside each 16 wind dlrcchon ranks is constant, which was applied for
-the Jabotabek ssmu!atlon model.

C(R,Z) = -é]_— ‘_QPI

a
‘ _ERa,u

r
where . _ :
R Di_slar_ic'c from sqﬁr‘ce% iq palcqlatim’t point (m)

b) Gaussian Puft E_qi;ation

On'the other ﬁand',’ the formula of origin:;! .Gaussian pLilT 1'110‘<:3e.l is as follows :

C(IN) I e ( (IHM) 2 JF

(}T)”O"O'O' _0-- - 29).2_

x
where
t : Time from stack or exhaust gas pipe (sec)
Others : same as the Plume Equalion Section

It is also time consuming in the pracucal use and its sunphf'cd cquallon which

_is used in Jabotabek smmlatlon modcl is as follows :

5C(R,z):_= -;19_-"_:‘_. : ‘ ;1 ' | + - !

- where ‘ :
a=olt= o1 {13600 sec)
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y=alt  (t:3600sec)

(15) Diffusion Width

Diffusion Width for Plume Equation

JEA Equa'tion for simulating Pasquilt - Gifford Chart was used for. plunié equation.
- The equation is : ' : ' - SR
g x)=y, -x% |
o ()=, x
where _ : . - = : -
T N - Constants depending on étnmSphéric stability (Table 9). |
X :_ﬁislénce from $ource_alo:1g wind direction (m). | |
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Table 9 -~ Constant for o, and o, for Plume Equation

Stability | a, I X a; bed

s

(m)

1.

10901 0426 0 1,000 | 1.122 00800 0
‘A 10851 0602 1,000 ~ 1.514  0.00855 300
B {0514 0282 0 ~ 1,000 [ 0964 0.4272 0 ~ 500
] 08650396 1000 ~ 1094 00570 500 ~
C 0924010772 0 ~ 1,000 | 0918 0.1068 0 ~
it 088 023 000 e
109290107 0 ~ 1,000 | 0826 0.1046 0 -~ 1,000
- D {0889 01467 1,000 ~ 10632 0400 1,000 ~10,000
e 0555 OBLLY 10,000~ C
110921 0.0864 0 ~ 1,000 | 0788 00928 0 ~ 1,000
E 10897 01019 1,000 ~ - ' {0565 0433 1,000 ~10,000
0929 00554  © ~ 1,000 | 0784 00621 0 ~ 1000 &3
"F {0889 0.0733 1,000 ~ 10526 0370 1,000 ~ 10,000 -
| 0.921 0.0380 © ~ 1,000 ; 0,794 0.0373 © 0 ~ 1,000
G- 10896 0.0452 1,000 ~ 10637 0.1105 1,000 ~ 2,000
- 10431 0529 2,000 ~10,000
0222 ° 3.62 10,000~

t

300
500

{

P2

Source : JEA, 1993
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Diffusion Width for Puff Equation
This JEA table derived from Turner Chart was used for puff equation (Table 10).

" Table 10 «and y for Puff Eqﬁation_ '

Stabilityf a . Y
A 10948 1569
1 0781 0474

10470 0.113

D |

G_ ;0439 0029
_Squrccf JEA, 1?93‘

5 (16). Reacli_on Model from NO to NO,

Reaction Model from NO to NO; follows the model of Yamamoto Yokoyama, et
fit (Rcf 217). - The equation is : ' '

SRy m——

 where ‘
[NO], [NOx]o: Conccntrahon of NO; and NOx
a : NO/NOx 1atio near pollutant source, shown in Table ll _
f: NO/NOx ratio far from pollutant source, showa i in Table 11
‘ . t:Time from stack/ cxhausl 8as pipe (sec) ' '
l | o KeFew[0] Foy :
' - where o :
:  Fx  : Experimental constant, shown in Tabie 11
u : Wind specd (m/s)- :
[0s]s ¢ Background conccmratlon of O3 (ppm), shown in Table 12
Foz 1 O3 Background factor, shown in Table 13
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Table 11 NO/NOx Ratio, Near Source () and Far From Souree (8), and
Experimental Constant (Fg)

"~ Source Category  Source Type 0o p Fy
Factory & e boint f 085 .03 ...00062
. Establishment - -~ Area | 085 03 0062
..Houschold =~ Area i 08 03 . 006
'J Motor Vehicle oo ine o : 095 03 Lt
jship - ......'L.‘...Polm .08 .03 . 00062
 Airoraf o Point | 085 03 00062
| o Line i 085 03 . 0062
~ Area 085 03 0062
Note *1 Fx= ( 0.4 x Quox) when the air pollutant sourcc is ncarer lhan

300m and ( 04 X QNO,.) 1S less than 0.15, and l‘x 0 5 in olher
case.

Table 12 - Background Concentration of O3 (ppm)

- Morning__ Afternoon _ Night. . 'Midnight' '
Transition 2 0007 0013 - 0.002
Botabck R '

e Dy 0010050 'oon_i.__.____;_ 0001

* Transition 2 0010 0.034 - 0.009 0.001

" Note : [03]5=0.85 x ([O4]- 0.06[NOx] ), where [03] and [NOx] were summarized
by the Study Team using the data at EMC.
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Table 13 O; Background Factor

Time Zone e Daytime, - Nighitime
k(Parallel wind to lmc source) S 055 : | 033
k (other cascs) ' 1 e

\Jote I£ the source is line source and thc azimuth between the dlrecnon of fine
| “and the wind dlrectlon is less than or: equal to 30 degrees k is 0.55 in
dayume 0. 33 in mghmme and 1.0 othenwse '
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4.2 Chemical Mass Balance (CMB) A'nlaly'si.s.
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42,1 Analytical Resuits of PM Sources

870000

Unit: ppm wi,
Boiler Boiter Furnace Generator Boiler
HSD HSD Electricity HSD LNG
Na [<200000. <600000. <2000000. <60000. <200000.
Al <40000. <100000, <300000. <10000. - 50000 (36)
Y <4000, <2000. <30000. 3900 {16) <4004).
K <70000. <200000. <600000. <20000. <70000,
Ca  |<100000. <300000. <900000. <30000. <100000.
8 <D.5 <1 <4. <01 <05
Ti <3000. ' 5000 {40) <10000. <809, <3000.
vV 40 {40): 110 {19 200 {40) 2100 { 4) -~ 6400 {(2)
Cr <40, <100. <300. <10, 500 {8y |
Mna <500, <2000, <4000, <200. : <500,
" Fe <2000. 14000 {16) § <10000, 2200 {9 <2000,
Co . <2, <6, <2Q). 79 S ADD <2,
Ni <6. <300, <800, 1400 {2} <100,
Cu <1000. <2000, <5000, 500 {40} <2000.
Zn <80, 1800 {200 39000 )] 1800 {2) <80.
As <10. <40, <100. <0.7 ' <10.
Se <0.8 <5. 20 (40) 2 (40) 1 (40)
Br <30. <100, <300, <10. <30,
Rb <3, - < 100. <300, <19. <6.
Sr <50. <400, <1000, <90. <70.
Mo <600, <2000. <5000. <200. - <3,
Ap | <05 - <20, <50. <2 _<0.8
Cd <3. <2, <60. <3, <,
- Sn <60, <300. . <700, <40, L <90,
Sb <Z. 80 - {(4) 190 {(4) 14 {3 <2,
| <20, T <200, <500. <10, ; <30,
- Cs <(.2 <6. <10. <06 - - <2,
DBa - <50, <8000. <20000. <800. - : <40,
1a " <20, <44}, C <100, 10 . {18} <10,
Ce <10. it C<]00, C 4, <10.
~ Sm <3. <10, Co<30, s <3,
" Bu. [ el - <d, Cell. - 4 C<.2
Yb | <01 <8, T <20, <0.8 <0.2
S lu |- <008 <3, el <0.3 ~<0.8°
Hf - <0.1 <20, <40, Ll <().2
Ta - <0.3 <3, Lo <03 <0.4
W | <30. <20, - <06 - <5, . <09
Hp <().4 <2, - <20, . <l.: <3,
Th _<0.08 <8, <20, - <0.8 <0.1
U <0.3 <40, <100, <4, - «<().7
Ci- 2200 4200 - 17000 2500 180
Br- )] 0 -0 0 0
NO3- ) i) 0 . L. 0
5042- 26000 90000 - 56000 - 56000 C 160000
-Nat ~ 350 0 ) e 2800 - 4500
K+ 2600 3100 4000 P : 890 (2100
NH4+ 690 0 0 - 2000 15000 :
Ca2+ 2500 17000 22000 - 17000 34000
Mg24 56 [\] 10000 310 900
Cel 950000 240000 660000 49000 - -
Cor 45000 230000 210000 4000 -
8] 995000 470000 53000
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Unil: ppm wit,

Ceiment Kiln

§-26-

Boiler Boiler Cement Kiln Furnace
MFQ MFO Coal . Coal : MFO

Na 6600 {2) 110000 {11) 1 40000 <6000, <200000.

Al 950 (17 <2000. 7000 <1000, <30000,

Cl F00 (30) <200, 600 500 (16) <1000.

K 4900 { %) 28000 (18) 10000 <2000, <S0000.

Ca 2000 {40) <2000, 40000 (8) 140000 {4) <80000.

Sc .63 {5} <(.02 0.8 {(2) L8 {1 <0.3

Ti <900, 400 {40) 0 {35) 150 (22) <4000,

Vo 12000 {2) 240 {4) 5 {10) 19 (4 24000 {2)

Cr 160 (3 10 {9) . (32) 89 ~{8) 460 {(6)
Mo | 20 {26) <20, - [ {26) 110 {18} _ <409,
Fe 5600 {4) 1100 { 5) 2000 () 6600 (2) 25000 (5 |
Co 3.7 {9) 3.3 (5) 03 . (5) 22 (D 15 {14) |
Ni 52 (22) 94 (4) 4 ' 5 {32) <20,
Cu <400, .| <208, 0 (40) <40. <2000.
Zn 2600 (2) 53 (6) 1¢ 6 {28) 10000 (2)
As 35 (8) <{.7 2 1.1 {18) 58 (16}
Se 13 (6) 1.7 - (19) 0.7 {40) 0.4 {27) 15 (D
Br 11¢ {(2) <2. 3 ( 8) 1.2 (D 370 {3 |
Rb 10 {40) 150 A 3 _ i {10) <20, :
Sr - 1100 {35) <10. : 70 (9 530 (4) <300,

Mo | 24 { 8) <30. 100 <20. <500. '

“Ag 13 {5} <0.3 1 <(.2 50 {10)

- Cd 20 {11 <2. 2 <04 110 {an
Sn <100. “<1Q. . 0 (40) <7. - <800, B
Sb 150 {3 1.6 {7) 0.3 (3) 0.9 ( 4) 550 {3)
1 <10, - <6, ' 8 . i 23): 1 <40..

Cs 1.6 (11) B (D) 08 (6y - 27 - (3 <0.5
Ba 210 (15) .| <100, : 500 <9{0. <2000.
| 1la 28 C(10) <0.7 . (403 4.8 (5) - <10,
Ce L2270 (18) -] <06 1] - 19 (9) . <10.
|- Smi |- 022 (4) <0.2 0.6 0.61 (8) <2.
Bu It <02 . <0.07 0.2 02 - {14 C <1,
Yo | <02 <0.1 04 0.1 aGn |«

B <0.02 <004 0.1 <0.03 <0.09
HE: 02 " ¢4y | <02 09 - <02 . <{1.9 -
Ta | <03: C | <005 Yy 0612 {19 <l. :
Wi sy |« 1 <0.4 ' 36 (21 |

| He: 61l . (9 | <0t 05, <03 10 - {41)
Th 04 : (31 |: <01 - 04 1.1 (5) <2, :
U . <04 - - 0.6 2 0.62 {24) <2,

- Ci- 101 . 0 540 280 870

" Br- -0 it 0 0 0

NQ3- S0 0 0 R 0

S042- 40000 490000 . 36000 6900 71000
Nat F000 1606000 1600 ) 27000
K4 800 26000 480 80 . 2500

N4+ 830 . 0 0 ~ 3700
CaZ2+ - 4300 1200 24000 8100 - 26000
Mp2+ - 560 63 3t0 200 - 4700
Cel 760000 12000 - 0 120000
Cor 0 700 400 50000
Ct 760000 19000 - 0 170000

Sald
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Unit; ppm wt.

Generator Boiler " Boiler ‘Boiler Generator
HSD Coal HSD MFO HSD
Na |<100000. <50000. <200000. | <30000, <2000000.
Al 36000 {23) <3000, <9000. <6000. <400000. ]
Cl <2000. <1000. -~ <S50, <300. <9000,
K <4000, <20000. <70000, <10000. <R00000.
Ca <6000, <20000, <100000. <5000, < 1000000,
Sc <0.2 <0.1 <0.5 <0.07 <0.03
Ti <1000. 18000 (6) <2000, 2000 {40) <20000,
v a0 {40) - 490 (2 | <30 37000 (2) 600 (33
Cr 130 {10) 160 {6) 860 60 (8) 4700 {35)

. Mn <300. . <100. <500. <50, <6000,

Fe : 2400 . . (21) 5600 {5) 50000 {3 3200 (6) 300000 . {6)

_Co <0.4 4.2 (14 1 - -25 (13) 2 - (15) 170 (16) |
Ni <50, <20. 240 22y 20 (37 ] <800,

Cu <500. <200. <900. ] <1000, <5000,

Zn 2400 (2) 1500 (D 12000 {2) 1100 . () 120000 (2)
As 17 (2 {13 {19) 150 (10 14 (i1) 1200 - {12)
Se 32 (8) 22 () 140 (N 15 {7} 940 {11
Br 110 R ) 130 (3 530 {3) 54 “(4) 5100 {3
Rb <20, <7. <30, <35, : <300, :
St <100, <70. <300, <40, 53000 (8)
Mo <300. <100, <600. <90. ' <6000, o
Ag 8.1 {23) 10 (i1) 36 2.5 29 1. 3% {16)
Cd 40 - (31 <B. - 130 13 (13) . 1200 {20)
Sn ] <200, : C<100. - ol <600, <70. ~ ] <6000.

Sb 150 " {(2) 120 {2y 730 64 (2} 7100 {2)°
I - <20, <10. - <40, <l10. : <500, -
Cs <1. <0.2 <2, <0.3 <20, iR
Ba . | <1000. <600, <3000. <404, <30000. - '
1a <8. <3. <10. <2, <200.

Ce <. <3, <10. <2, . <100. :

. Sm R <0.7 <3. <0.5 . <306, i
Fu. | <04 <0.3 © <l - <01 <10, .
Yb- <0.5 <0.3 <3, ~ <01 . f<ll.

| Ly | <004 <02 <01 <0.01 <l.

“Hf . <£.4- -<], <5, . <01 - . <60,
Ta <0.6 : <04 <1, : <0.2 . <20.. -
Wl 26 (18) | <08 J120 (10) 15 (9 | 680 (7 |

- Hg <D, : 1 (48 | 20 (-1l 07 0 (44) <50, '

Th - <1, <0.6 : < ‘ <04 <30.
U <1, <0.6 <2, <03 <30.
Cl- 0 210 g 48 46600

- B 0 -0 0 0 0

NO3- | . 0 0 0 Q 0

S0O42- 34000 - 13000 24000 46000 20000
Nas 310 2100 - 2000 10000 41000 |
K+ 0 340 1 . 9100 © 15000

NH4+ 0 1.8 F0 5300 : 0
Ca2+ 5100 670 4500 19000 o

Mg2+ 0 12 0 C 3000 - 1600
Cel . 810000 560000 900000 280000 0
Cor 29000 0 0 0 110000
Ct 840000 560000 Q00000 280000 110000
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Unit: ppm wit.

Boiler Generator Furnace Furnace Open Buraing
118D HSD _ DO MFO Waste
Na  ]<100000. <50000, <8000, 1900 {2) 95000 (2)
Al 30000 (26) 10000 (37) <5000. 140000 {3) <3000,
Cl <2000, <1000. <2000, <1000, 26000 (8)
K <40000. <20000, <30000. 600 (40} <9000,
Ca <S0000. <30000, <40000. 10000 {40} <60000.
|__Sc <0.2 <0.1 <0.2 -0.29 (13} 32 (2)
Ti <1000, <500, 3000 (40) 33000 {11 <800.
Y 73 - (21} 30 _(30) 9200 (2} 13000 {2) <f,
Cr 240 (6) 420 {4) 280 (4} 39 (a3 | <30
Mn | <300. <100, 750 (10) 160 (15 }. <300,
Fe 15000 - (5) 18000 {4) 18000 (4} 2100 (22) <1000.
Co - 12 (15 9.7 {9) 9.7 (8) <0.8 <l.
Ni <20. 120 {143) <40, . <10, : <50,
Cu <700. <300. 160000 (2} <2000. <2000.
Zn 4700 (2) 3500 {2) 5200 (2} 100 (22 <50.
As 41 (14) 39 (13) 57 (10) 0.7 (40} <.
Se 64 (8) 55 {4) 53 {4y <2. <2,
Br 190 (4)- 230 - (3 170 (4) 52 (3 | . <«i.
Rb <20, <9, : <10, <7. <7.
Sr <100, 1700 {7) 2300 (5 <100. <200. ]
Mo { <300. <200. <200, ' 2 (40} <7.
Ag | §] {17} . 6.9 . (19 12 - (14) <i. <0.2
Cd - 0 {31} 4 (D - 50 _(10) <S. <5,
Sn_ ] <300, <900, . <200, <100. . <l.
Sb 340 (2} 300 (B 250 (2 10 (D <0.9
B ! 20 {40} 19 (24 - <30, ' <50. . _ <30.
Cs <09 . <05 . <04 _ 0.5 (40} - <0.6
- Ba <1000. <700, <1000. - <50. . <80,
1a ~ <. C <], - <f, 0.4 (340} <0.4
Ce <7 el - <5, .2 {40} el o]
-Sm <2, c<).9 el - 0.083 (15) <0.01
Fu: | <0.7 <04 <04 - 0.5 1 (40) <0.2
Yb <0.6 <04 <04 - <0.3 . <04 L
Lu | <006 <0.2 ~ <03 <002 003 40y -
Hi <05 <1, : - ied _<0.6 <0.2 o
Ta: <0.7 <f.5 <06 . : <0.5 <04
Wi 96 (5 F 22 (13). RN ) ‘<08 <3,
Hg 7 _{26) 82 © (16) 1.9 20 <0.8 <l
Th' <1. - <0.7 <1. ' 0.3 (203 <0.2 ]
U <l. : <0.7 <(.9 <{}.5 <(.6
LC- § 500 150 400 - 22000
Bs- 1] Q ¢ - -
NO3- _ 860 i) 0. - 1100
|_S042- 11000 . 11000 - 41000 - 3000
Nat 2900 - 280 31000 11600
Kt: 510 0 8600 - 2500
NH4+ 0 9 22000 - 0.
Ca2+ 2200 ~ 1200 - 14000 90
Mg+ 97 N0 1700 - 0
Cel - 870000 67000 - -
Cor - 20000 70600 - -
C1 - - 890000 74000 -
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Unit: ppny wi,

Open Burning Open Burning Open Buming - Thamrin " EMC
Wasic Wasle . Waste Soil Soil
Na 160000 (2} 160000  (2) 150000 - (2) 1700 {(2) 130 -~ [(4)
Al <20000. <30000. <30000. 120000 (7N 150000 (2)
Cl 4000 (41) 21000 (12) <1000. 200 (40) <200 ]
X <9000, <20000. <20000. 2000 (40)_ 500 {40)
Ca <60000, <2600, <90000. 10000 (40} 4000 {40)
Sc 31 (2} - 69 {3) 47 {2) - 27 (2): 3 (2) |
Ti <3000, <3000. <5000, 1 7500 {11} 9500 . - (12}
vV <50, <70, <70, 230 (4 270 {6)
Cr <30, <50, <50. - 27 AN ‘19 {12y
Mn <300, <S04, | <500, 2300 - (I3 {: 5100 {12y
Fe_ | <1000, <2000, —<2000. ) 75000 (2} { 77000 (2)
__Co <1, <2, <2, A (Y 37 (1)
Ni <50. <90, B <80. ' ' 0 © {403 -~ <10,
Cu <1000. <4000, <2000. 2700 {14) . 1000 {27}
Zn <S50. <80. <70, 400 - (N 130 {15}
As <l. <. <2. 5.8 -{5): 7.3 {4):
Se <2. : <1, <2. o <0.8 - 1 ... {46)
Br <2. <2. <2, ‘ 47 (3 5.9 {8
Rb <7. <10. <9 1T 10 en |4 @ |
" Sr <200, <304, <200. <50, .. . - <50. L
Mo <7. <10, : <10Q. : 38 (15): 3.2 (1)
Ag <{3.2 : <0.4 L2, ' <09 - .- . <0.9
_Cd <7, : ' <9, -] <8, o . NI 3 (40}
Sn <l. - 0.9 <2 <30, .. 30 {40
| Sk <(.9 . <0.1 S RIS M )16 (3) 04 (8)
1 © <30, : <50, <50. s 20 4o | 30 {40} |
Cs <06 . < <l. <0.8 25 (7) 25 AN
Ba <80. <100 <100, . 250 0 (1) | 200 (11}
fa - §. <05 . 1 - <0.6 ) <6 17 = (2) 2i {2y ]
Ce Cali P, : <2, o 51 - {4 64 {4}
;. Sm: <0.01 T <0.02 <0.02 s 3.9 {2}, 6.4 (3)
" Eu- <0.2 <}.3: <Q.3 : 13 - (6) 23 (. 3)
| Yb~ <0.2 <(.2 : <{.4 : 2. {8 1. (5)
Cluc | 002 0 (40) 0.07 - {40y <(.04 o 037 - {6) | 052 {4
Hf ] .27 20) : 2 028 124 20 S50 AN 5.1 (3.
* Ta ™ | <05 - : 0.7 : <06 . 087 . (18 0.65 - {19
W | <4, , <l - ] <. S <05 1 - {40) -
" Hg:- |- <l o <2. : <2. : <0.2 0.34 {20)
" Th <0.2 ' <03 . <03 1.7. { 3)_ 8.1 {3)
U " <0.8 <0.9 <09 1.5 {8) 1.2 (12)
- Ch 53000 19300 T5000 -
Br- - . - . -
NO3-. -0 ;3808 ‘ 0 - - -
$042- L 308 0 ~ 30000 : - .
Na+ : 34000 C 11000 ' -~ 83000 - - . -
K+ 7300 950 -~ © 350000 : = L
NH4+ 0 -0 0 : v : .-
Ca2+ 0 D 0 » -
Mg2+ 0 ) ] : i
Cel - - - : . - 3
- Cor ' - - - o .- : -
Ct - - . - : -
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SURASH, User's Guide
Suurt Keikaku, Co. Lid

1. Copyright and License Agreement
Grant of License:

SUUREKEIKAKU CO, LTD. grants you the right to use ‘the enclosed SURASH

software,

Copyright:

fhis SURASH (SUURI-KEIKAKU Air-Pollution Analysis’l System) . is- a system

- composed of copyrighted software, owned by SUURI-KEIKAKU CO., LTD. and is
protected by Japanese copyright laws and international trealy provision.s. Therefore,
you must treat SURASH like any other copyrighted materials. '

' Diélribﬁtion bf the software is restricted. You may not modify,'adépt ‘translate, reVerse,
engmeer, decompxle, or disassemble the soﬂware, except the attached source codes.
I you vnolate any part of this agreement your right to use this software system '

términates automahcal]y and you then deslroy all copxes of this sofl lware system in

YOU r pOSSQSS!Dl\

- Tradenﬁérks: P

MlCl‘OSOﬂ Wmdows and : Vjsual Basn: are registered trademarks of chroqoft
Corporahon in the USA and other countries.

©1BMis a regzstered trademark of International Busmess Machmes Corpomhon
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SURASH, User's Guide
Suurd Keikaku, Co. Lid.

- 2. Introdtction

SYSTEM Requirement:
The SURASH dispersion simulation system has been developed by SUURI-KEIKAKU
CO., LTD. (SUR). This system runs under Windows 95 and IBM compatible
computer that has at least 16MB memories (recommend 24 MB or more) and 300 MB 33
hard disk (recommend 6!)0 MB or more).
‘Objects and Method: :
- " The SURASH {SUURL- KEIKAKU Air-Pollution Analysis System) consists of various

programs for analyzing meteorology, evaluating the performance of a dispersion

“model, and cakulating concentration distribution of air pollutants, We saw up an
easy operation system, Therefore, everyone can use this model fluently without -
' éomputer kinowledge. This model consists of control part, computing and graphic
- parts. Control and graphic patts are written by Visual Basic, and computing part is
written by FORT RAN. B
anlalzon
‘Most bas:c data of the SURASH are wmd observation data and emission source data‘

~ “from various’ origins. . SURASH have pre-detemuned data format. - However, This

system has no function to prepare basic data. - For this reason, the baé_ic data should
be de_cided.acco'rding to a user’s purpose. For example, there are a Tot of methods to’
estimate emissions from sources. Generally, emission source data on factories are
‘made from the results of a questionnaire survey. ‘The quesﬁbﬁnairé items and
- formats {vill'vary dependihg on its purpose. ‘Therefore, it is almost imj:oésible to
- standardize the survey format. For this reason, we did not prepare a program to form -
basic data. ' The user should make the necessary data usmg aeditor program
And more;

This use’s guide shows the operation method of SURASH step by step. The user can
use it easily with this manual, if he/she is familiar with the operation of Windows 95.

3. Installation
Only two steps are required to install SURASH.  That is;
1) Copy “SURASH" folder to the anywhere of your target machine.

2) Open "SYSTBM" folder in the ”SURASH” folder, lhen start “Setup.exe” and follow
the mstruchons
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4. Getting Started

4.1 Overview of procedures
(1)The flow of procedures of this program after you click the starting icon,is as the following
figure. '

(2)You can select a prograra module you want to exeCute from A1r Quality Analysns or
‘Dispersion Smmlahon on Main Menu. :

- (3)After you select a program module, select a speaf:c functlon on the sub-menu of the

module

~ {4)Keep on selecting the setting file for the fuﬁcﬁon with the Dialog Box.

- {5)Check .conﬁguraﬁon' of parameter files that are registered in the setting file. : If you

~ change any parameter flles, make a new settmg file to reglster a new set of parameter '
: flles '

(6) Ekecute the calcufation program(s) and a diagram prégram. -

. H__*Jgsj_aLL
_ Click the icon of SURASH inVB folder(dlrectOry) under the Sursys folder of C:drive.

‘ I:Ig\'_v_tQ__end .
. Click the "END” icon on the “Main Menu”,

42 Opéning the Main Menu

Click the icon'of SURASH in VB folder. You will see the opening title of SURASH.
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Openiing title

Main Menu
Click the icon of this progran. Main Menu appears as shown above. To select a function,
click one icon of "Air Quality Analysis" or "Dispersion®. To close this program, click "Exit"

icon.

.. For Air Quality Analysis module.
T ' (Drawing Wind Rose Diagram...)

- For Dispersion Simulation module.
*Calculation of Meterological Condition, Dispersion
Simuladon,Model Evalulation, and Concentration Map

Terminate Pragram.

Opening the Sub-menu for Air Quality Analysis
To draw “Wind Rose diagrams”, click the icon. You will find a dialog box for the
parameter file.



Use Wind Rose moduler-~mee

Close submenu ——

Air Quality Analysis Submenu

Selecting a parameter file for Air Quality Analysis

B G g Ty S A SR L St g £ Decide a setting file and press OK
e T button,you will find the configration window
for the parameter file.

g acrsralllis

TTGAE et

G

Cormument of the selting file that you that is
being selected.

Select a seiting File

Configuration of each parameter files in the setting file

Check each parameter files for procedures that are described in the parameter file you
selected,

Browse contents of a parameter file

Click “Browse” button of the configuration window. you will see contents of the file you
selected on the lists above the button.
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b3

OK

‘3"!‘4118..\&"{-{'&"‘!_” -!au.-?-
Cmce! !

i
;ﬁ Oata ot ANl Statfens of Jakeste wi
’% CmCheckcON, Oata:-3539..95 1
i, Anneat Average X
; iYcrlmmJan 1385

I ETE |

3 LK
E5 W’nd Data Annual Averaqe, for |

: Wﬁ@%@%ﬂ Zhi ﬁmi
= AIII2 Poinl: Eefimated Wind - 14
3001 3002 3003 3004 3005 3006

4001 4002 4003 4004 4005 4006 : POINT NUMBER
=#l|sxx END OF PARAMETER =xax

Browse contents of a paranmeter file
To change one of parameter files in the setting file, select the file and click the "SET" button.
You can replace the file to another one using the file dialog box.

File name and comment of
the setting file

R
R L

FLERIETERLRE

acrsrol Rb

rhr i BT RACE A e £ T R g A
_%ﬂns: Disgram; Al Polnt Annual Tetsl
i, . .

Parameter [tem

list PLRAM{VEAR_ 0}
aints 15t P. TSUNF -
X . ” IHeadars 7 mmm Wind Oata Annual Average, &
Parameter file name list A Oi.heu S PARAMACRSA@ D1, + ] E2] Other Setings (ot Rou Diegl *JE
& i )
Sceoll Bar Option Button

Parameter file browse

Parameter file set button button

Configration window for setting file
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E Bk Ol 5, ’
g Output Directary ; I
ExiAmbient Deta List Data of Al Stations of Sakerlaw
& CalmCheclk.ON, Data:-9353..98

Ennus! Average

HApolnts01.05
5 polnlsD2./S

Sursys B

Replace a parameter file with another file

S e,
s
R N R AR
aursecOLRS
P R T Y T TN YT 4
Rase Disgram: Ali Polnt Annual Total
b
<] o
s

TR ETR T T ANE A

Qutput Directs
-2 Amblent Oats List
EJCoim Check
E{Month & Time SW
% Years Ust
2% ¥

P! PARAMIMONTIMO Y FYe
gﬁ PARAMIYEAR  B1.FTS
:,,‘;_f ginls B2 By e

Har

1 Year from Jan. 1995 4
pLERTOL EENMIEASNiRg =5 ea T

% S

oKX

Change of a parameter

It you change a parameter file, the notifier, that show the change, appears.
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Executing Wind Rose Diagram programs
After you confirmed configuration of the selting file, to execute the Wind Rose Diagram
program, click "OK" button on the configuration window.

If configuration of the setting file has been changed, the notifier that shows the change
appears. Seta new setting file of the configuration with the file dialog box and save it.

If you make the new setting file, the new configuration of setting parameters you set is

never saved in this system {Execution of the program is only done with the new
configuration).

SR
ST AL
e acrseod1 15

el

AT LR TR TR YR I D

jRose Diagram; Al Point Mmul Tnhl s

0‘. of py e Mu l'-u oh-.ngad‘
Yes st gxe this paramator nt )
] mﬁw sw’!rg ﬁh. -

t Ouiput Oituiory
E{Anbleat Oata Uist

Caln Check S .

F{Munth & Time SW in o
Yc%‘gs Ust iﬂ Fis '{ eal?mr*n:hn 1§§5
Palpl L

j Hudcu

AR MO :
Fﬂ Wlnd Data Aanuat Avecage, for
# Qther Seitings for Rose Dlagru

CEE S et
acisro01.hS

oy kel s 2
Rose Disgram; Al Polnt Annual Total

Gutpul Directory
Amblent Deta List
Caim Check

Manth & Thne SW

New Wind Data Annysl Average

H )
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Registration of a new setting file
Execution of the program

Click "Dialog" button of the Execution & Results window. Diagram Viewer appears. It
shows Wind Rose Diagrams as drawing results.

You can change magnification of displaying diagrams on this viewer.

You are able to copy the diagrams as bitmap graphics to other graphic application
programs by this viewer. And this Viewer also prints themt out.

varcrs

Progrem: orsprg\ E
R0

WordPad

Y

Va Bz

%

Excal

4

w2 Editw

@J

The Mo opolt
Natr-irk

A

Execution of calculation programs
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Diagram menu

NE
AN
' ~
O ~
- oL ~
~
Diagram  Viewer \ ~
\ ~
) \ )
~
e \\ zooming \ -
\
\ ;:r. :5« Y - : - :
zge 1. L
\\ Punt:'
\\ ¢
\ [ 3] -
, 9§
\
\
\
\\ PLUIT : THA
& Magnified view \ -4 I M-

Drawing resuits (Wind Rose Diagram)
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Showing the result list
Click “List* button of the Execution & Results window. A text editor, for example
Microsoft NotePad, appears.

This editor shows the list as the results of execution.

Microsoft NotePad(notepad.exe) is set as the defalut text editor of the system.

MV BRE HRY WY

QUTPUTYCRSP T¥acrsroll.
FILE NAVE: PARMIVAMELSTOL.FIS
(ata of A|1 Stations of Jakarta without FORMS

ADVZYMETESSP DAH ADYZYWETESSP.
ADYZYOLHC96P, DAH AUYZYOOHCIEP,
ADYZYGSTS. DAH HOY2¥E318. 0AL
AYZWETERSP DAH POYZOETERSP,

FILE NAE: PARAMYCALNC 01 FTD
Calmlhock:ON, Oala:-9333...9893, Nolata:9593

CALM GECK=
#IMD OIREC-¥D e
WIHD SPEED:¥S i
LIMIT L & H=-9993 9839 =

NODATA= 9339
FILE NAE: PARRIKNTENOL.EI5
frewnal Average

1
1 AN Ye, R RREREERRRR R .
Text Editor for showing result list
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!.

4.4 Dispersion Simulation
This program module calculates distribution of air pollutant and display the concentration
map and so on.

Procedures of this program medule is similar to ones of Ambient Analysis module.

At first, you select the setting file and check the configuration of parameter files. Second,
you execute the programs that calculate distribution of air pollutant. Third, you let the
program draw the concentration map as the results.

You can select the way to display the results, for example, concentration map, result list,
scatter diagram as the model you made, etc. '

Opening the sub-menu for Dispersion Simulation

Sub-menu for Dispersion Simulation
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- Model Evaluation by scatler dingrans

Dispersion calculation results can be displaced as a concentration map or as a

program list. Verify the model and the actual measured value using scatter

diagrams.
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5. Components of SURASH

- SURASH's directory structure is described in Section 5.1. Paramter setting files of Air
© Quality Analysis group is explained in Section 5.2, and those of Dispersion Simulation group
. are written in Section 5.3,

Sample of each parameter file is shown in Section 5.4.
5.1 Directory Structures

" The programs and other files of the SURASH system are stored as follows;

<SURSYS> - Control programs and its definition files
- <ADY2> Storage of DAM Format files
<CRSPRG> Programs and their source files for Air Quality Analysis
<DIF> - Programs and their source files for Dispersion
<OUTPUT> Directory for Outputs
<CRSPLT> (}utput of Air Quality Analysis
<DIF> . Qutput of Dispersion
<PARAM> . | Storage of parameter files for analyms
<PLTPRG> . = Drawing programs and their source files of Air Quahty Analy31s
<P0> . - Work Duectory for FORTRAN Powet Station Comp:ler '
- <SOURCE> = Storage of emission data files
 <SUBPRG>  Source files of subroutines for FORTRAN components '
- <SYSTEM>  ° System DLLs for the control part - .~ . o g
- <VB> ¢ ‘Source codes of the control part : - -

- <VEC3> - Draw data viewer and its source files -
5.2. Air Quality Analys'is
(1) Wmd Rose Diagram |

-This component draws wind rose dlagrams by using the hourly data in DAM Format .
- The parameter files for this component are as shown in Table 5. 1.

A Sample output is shown in Fig. 5.1.
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Table 5.1 Parameter Files for Wind Rose Diagram

Parameter Purpose __ Default File Type
- OQutput Directory  Definition of directory for output files - outpub\crsplt\ -
~ Ambient Data List To select the hourly data files in DAM Format param\ amblst*.ft5
~ Calm Check  Definition for calm checking of wind data. param\calmc*.{t5 -
Month & Time SW Definition of season and time zone - -p_afam\montim“.ﬂ!i o
“Years List .Definition of yéar _ . . - param\ycar__*.fi5
" Points List Definition of points ' - - param\points*.ft5 =
- ‘Headers Definition of headers for output - param\acrsth*.ft5
Others " Other definitions ' ' parahl\acrs@*jts '

 5.3. Dispersion Simulation

) Meteorologlcal Condmon

This component converts the hourly meteorologlcai data in DAM Format to mput data of

- dispersion simulation program.

The paramete: files for this component are as shown in Table 5.2,

: ‘Table5.2 "' Parameter Files for Meteorol_oglcal Condition

Parameter Purpose -- | o Default File Type

Cutput Directory Definition of duectory for output files - : Output\dif\ _
Arabient Data Llst To select the hourly data files in DAM Format p'aram\'anf\bls‘tf.ftﬁn
Calm Check ' Definition for calm checkmg of wind data. param\calmc*.ft5

" Month & Time SW Definition of season and time zone : param\ montim*.ft5

" Years List Definition of year j parami\year__*.ft5
Points List ~ Definition of points parara\ points*.{t5
WD Rank List - Definition of wind direction classification param\ wdrank*.fi5
WS Rank List Definition of wind speed classification ' parém\wsrénk*.f t5
STAB Rank List  Definition of stabxllty classﬂ:cahon o “param\\strank*.ft5
Others - Other definitions . param\adifc_*ft5

L@ Dispersion Simulation

- This component is the main program of SURASH, simulate the dispersion of air ‘pollutaiints.

The parameter files for this component are as shown in Table 5.3.
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Table 5.3 Parameter Files for Dispersion Simulation

" Parameter Purpose

‘Default File Type

Qutput Directory Definition of directory for output files
Source File List Definition of emission data file to use

Cal. Points List  Definition of points to calculate

oul'put\du'\

param\src__* M5

| Meteorological  Definition of Meteorologlcal Condxtlon output param\wgt *ft5
- Condition file to use :

: param\pnt__*.f 5

Met. Points List ~ Definition of Meteorological Condition data to param\met_"_*.ft5

use

" Constants Table  Constants for Dispersion Simulation Model

param\cnst_*.ft5

Others : Other Definitions

E (3) Model Evaluation '

the momtormg data.

.? The parameter files for this component are as shown i m Table 5 4.

A Sample output is shown in Fig.5.2.

- param\prt_ *.ft5

| This component is to evaluate the Sunuhtlon model by comparmg the sunulahon result with

' Table54 | Paramecter Files for Model Evaluation

Paramieter Purpose |

Default File Type

" Qutput Directory = Defuuhon of directory. for output files
g Amb1ent Data List To select the hourly data files in DAM Format
'~ Calm Check Definition for calm checking of wind data.

~ Month & Time SW Definition of season and lime zone |

output\dif\
patam\érhblSt*.f t5
param\calmc*.ft5
param\montim*.ft5

Years List - ~ Definition of year _ param\year_ *.ft5
Pollutasits List - Definition of pollutants param\gcodes*.ft5

" Points List - Deflmhon of points param\pomts* ft5

' Dlspersxon Case  Select the parameter settmg flle of Dlspersu)n param\dlfs * ft5
List - & - Simulation to evaluate - : o
Headers ' " Definition of headers for output = param\dtfsh_*.fts___
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(4) Concentration Map

“This component is to draw the distribution of pollutants’ concentration.

- Notice: Be careful to select parameter selting file of dispersion for grid calculéti’on.

The parameter files for this component are as shown in Table 5.5.

- A Sample output is shown in Fig. 5.3.

~ Table5.5  Parameter Files for Concentration Map

Parameter Purpose Default File Type
‘Output Directory Definition of directory for output files output\ dif\
Diffusion Output  To select the hourly data files in DAM Format  param\cout_*.f15
List ‘ o - . _
‘Ranking for Pattern definition file for each concentration param\rnk_*ft5
- - Hatching rank. _ o N o Lo
 Headers Definition of headers for output = ' param\cmaph*.it5
~ Map Information Information for Map Display @ . .~ param\map_*fi5
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5. 4. Smaples of Parameter Files

{1} Ambient Data List

To select the hourly data files in DAM Format.

% ' Sample: param\amblst01.£5

Oala of Al Stations of Jakaria without FORMS

4 "t ALL DAM FILES .
‘ADY2NETESSP. DAY "ADY2METESSP.DAD
'ADY2CONCOEL. DAH ‘ADY2ACONCSEP .CAD'
‘ADY2GSTB DAN LADYAGSTE.DAD
'ADY2ZMETEWSP DAHADY2METEWSP DAD

"+ END OF PARAMETER ***

(2) Calm Check
Definition for calra checking of wind data.

' Saniple: param\calmc_O1.f5.
CalmCheckcON, Data:-9393...9399, NoData 5999 -

1 T3 CLAM CHECK ON :
WO WS Coda for Wind Direction & Speed -
© - -9999 6399 i DATA LIMIT LOW & HIGH
909 NO DATA

‘ ** END OF PARAMETER -
(3) Cal. Points List

¥, : )
g S Deﬁnih‘on of points to calculate.
-Sample. param\pnt__d0Lfi5.
Jakarta Monﬂorlng Stauon
"MOVECP.! .0 S
'MESHCAL' 0
| 14000000,  25000.00, 104 97, 1000, 1000, 1.5,
"RECEPTOR'8 ;
1EMC v 730009 721158 22
2°'PULO GADUNG . " 102047.35 886621 3.0
. 3'PLUIT ‘887583 917587 30
4 THAMRIN ' 91567.3. 897612 50
©8HPPL ' 927916 862839 85

6 CIBINONG * 1006902 607182 30

_ 'Resl are omitted.
T @) Constants Tabte
* Constants for Diépé‘r&sidn Si_mixlaticﬁn Model
Sampte: para?n\ cnst_,dOl.ftS.
Conslants Jakarta Model 96/11115
"QHTEMS' 52

‘502 ppb NOx  ppb °
'CO ppb USPM  uglum NO2  ppb

SURASH, Users Guide
Syurt Keikaky, Co. Lid.
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‘Area Turbo ' 1

‘Stack Group' 10 :
'SOURCES' 1t 1+ 1 1.1

1 1 4
'Cal. Dist 99, 93. 99, 99. 99, 93. 93 99 99. 99.

'HE-CALOPT 3° % 1 ¢+ 4 '3 1 § 1 1

'HE-CALM+* 0, 0. 0.°S. 0 0 0 0. 0 0

'SigZQ/Line_ 0. 0. 0 10 O O 0 0 0. 0

WBLGCKZ 0'0 0 1 1+ 0 0 0 0 o : é
‘Alfa/NOZ 0583 083 083 080 083 083 083 083 080 0383 : Z

*Rest are omitted.

| '(5) Dispersion Case List
Select the parameter settinf file of Dispersioh Simulation to evaluation.

Sample: param\difs_d01.f5.

© Alt Stacks: 96/11/20 Modet :
8 'SOZ' 'NOX'"NO2*'NO ''CO "'SPM''NO2T'NO_T .

1 _ -
PARAMDIF__DO1FT5
_ T 1 191 11 11
1.I‘I o . 0 * -

_ {6} Diffusion Output List _ AR
 To select the hourly data files in DAM Format
: -Sample param\cout_d02.£5. ' o _ i
~ Hatching map; test case Faclory P Only; pararmcout_d02 RS : ' N
" Factory P, test-1 (96/34/20) . : ‘ ' . L %

" OUTPUTDIRDIF_DO2IDX  + 11 10000000000 0
ERD . ..

; FacloryA test-1 (96/11:20)
. OUTPUTDIFDIF__DO210X + 11 01000000000 0
' END -

Total  , lest-1 (96/11720) h _
OUTPUTDINDIF__D02 1DX +n1nnun11 0
ENO '

(7) Headers

Definition of headers for output. Select file dependmg on program to be used. The following
is 2 sample for a concentration map program.

Sample: param\cmaphd()l ft5.

Headers for Hatching; PARAMICMAPRDO1 FT5 Sy
“AMLAND' -

16, 8.03LEGEND | T : _ f"g
3. 2.03'Q-NAME'

13, 2,03 'C-MAX

9. 2. 03°AAN'

1.
33

15.0.0.




(8) Map Information

Information for Map Display.

Sample: param\map_dOl.fi5.

for Map Orawing; PARAMMAP__CO1.FT5
40000, 25000, .
104 94

{9) Met. Points List
Definition of Meteorological Condition data to use.

Samiple: param\met__d0t.£t5.

Westher Block 96/11/20
W BLOCK 1 3001
WBLOCK 1 !

W BLOCK 1 4001

- {10) Meteorological Condition

; Deflmtton of Meteorologlcal Condition outpu! file to use. i
' Sample param\wgt _dOL.1t5.

’ Dummy Mete«ologlcal Cata for Program Check 95/t 15
ourpur\mmowcmt MDT - -
'_" END OF PARAMETER ***

- {11) Month & Time SW -

Defm:hon of season and tlme zone.

Sample param\monhmOl ft5.

Annual Average
1 UNK: AN Year o
"A!Yr IRRRSERERERE]
‘NJ:AltDay
'Moy B R ERREERE R RERRERERERRREREE!
3 : NKJ: Combinations of Seasan/TimeZone
*** END OF PARAMETER ***

(12) Points List
Definition of p:oints.

Sample: param) poinis01.fi5.
All Point Numbers
8

§ 2 3 4 5 6 ;POINTNUMBER
' END OF PARAMETER ***

(13) Pollutants List

Definition of pollutants.

SURASH, tissr's Guide

" Suur Keiliaku, Co. Lid.
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Sample: param\qcodes01.15.

Al Pollitant Parameters
6

'§02"

O

‘NO2!

"NOX®

'co -

'SPM°

“** END OF PARAMETER **

" {14) Ranking for Hatching
' Pattérn definition file for each concentration rank.

Sample: param\ mk_dOL.ft5.

" Ranking & Hatching Data Ver!: Jakarla '
6 7 -1 -1 993 663 6656 939 900
‘802" 0. 5. 10, 20. 30. 40. 50.
‘NOx' 0. 5 10. 20. 30. 40. 50
‘CO " 0. 5 10 20. 30, 40. 50.
'SPM* 0. 5. 10. 20.-30. 40. 50.

- 'NO2* 0. 5. 10. 20.-30. 40. 50
‘NO ' 0. S 10. 20, 30, 40, 50

{15) Source File List
: Defihiﬁon’ of emission déta file to use.

' Sample param\src__d01.£i5.

Stack for Program Check 96/1115
10

- SOURCEWFACPS5.STK
SOURCE\FARAS5.5TK
SOURCEHARAQ5 STK
SOURCE\CARLES.STK
SOURCE\CARASS.STK
SOURCE\SPNTS5.5TK
SOURCE\SARAS5.STK'
SOURCEWIRP95.STK
SOURCEWIRLSS.STK
SOURCEWIRAYS.STK
“* ENO OF PARAMETER ***

(16) WD Rank List WS Rank Lnst STAB Rank L:st

Defmmon of wind diréction classaﬁcatton.

Sample: param\wdrankﬂl ft5.

Wind Dtreclvon Rank for Weather Welghl

WD
AT

12345678910i1$21314151617 L

' N NNE'" NE'' ENE'' E* ESE' SE'" 88E' &
ESWTOSWT WSIWET W WHNW!Y NW' NNW ¢

Definition of wind speed classification,

B Sample: param\ wsrank01, 5.

Wind Speed Rank for Weather Weighlt

SURASH, User's Gulds
Suud Keikaku, Co. Lid.
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W

W

a0

49 1929395979999

Y 0.4MRT0.5-0.0M8 L0195 2. 0- 268
'3.0-3.90/5" '4.0-5.9M/5' '6.0-7.5M/S' 'B.OMYS-

Definition of stability classification.

Sample: param\strank01.05.

Stability Rank for Weather Welght

‘$518°

1"Hn

1234567891011 :

TACAR Bt BC CUCD dD"nD‘ E'F' G

(17) Years List

Definition of year.

Sample: param\ year__01.415,

1 Year from Jan. 1695 - o
111693 i MONTH OF START, NUMBER OF YEARS, YEARS
'r¢ END OF PARAMETER i

SURASH, User's Guide
Suur Kekaky, Co. Lid.
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6. 1. Data File Format

6 Appendix

(1) Emission Data File Format

SURASH, User's Guide
Suuri Ketkaku, Co. Lid.

- Al emission data should be made as a text file in the format as shown in Table 6.1. ' _ i

Table 6.1 Emission Data Fprmat

. Block ‘Record Category Type& Data Comumient
"No. No No  Length* Name
11 1 A40 ENAME Remark of file :
T2 11 B NSK Numberofsourcekind ]
2 2~ <1 13 N}SO “Source number
........ NOKHL o
2. 2~ 2 A30 SNAME Remark of each source type
1 NSK#
-3 1. 1 I3 SO _Type of emission
e ' 1:Point source 2:Line source3 Area source .
3 1 2 B ]SO ~ Source type code™ S ;
3 oo 1 ....-.Q-.:.... - is [CODE %urce CO(i‘e.. : .........u......‘;....-n.-...'.'-:p.-;.. . ) : i%
3 1 4 "F102 X - Point of x-axis (m) (P*“) : L h
" o - XS - Start point of x-axis (i) (L***)
......... s e GEEE POINE Of x-axis () (AT,
3 1 5 F10.2 Y Point of y-axis (m) (P***) .
. YS  Start pointof y-axis (m} {L***)
- L Y Center point ofy axis (m) (A***)
3 1 6 F10.2 HO  Height of stack (m) (P***)
' _ _ HE  Effective height at windy case (m) (L**) -
R .. HE__ Fffective height at windy case (m) (A***)
3 1 7 F10.2 DIA  Diameter of stack (m) (P**)
XE  End point of x-axis (m) (L***)
3 1 8 F102  TEMP _Temperature of stack | gas (°C) (P“*)
' - YE - End point of y-axis (m) (L***)
iy e e UmMY (A
3 1 9 F10.2 HGAS Quantity of stack gases (m?'N/h)(P**‘) S SR
_ BRE Width of road (m) (L***) . R E
3 1. 9 A40 NAME ‘Remark of each source
(To be continued) o
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Table 6.1 Emission Data Format (Cont.)

Block Record Category Type& Data Comment

No. No No = Length* Name
T3 2 _1~N NxE104 S02(ij) SO2 emission (m?N/h)****
33 1N NxE104 NOx(l,;) NOx emission (MPN/h)**** o
T3 N NG COG) COemission (/R

TR TN NKE10.4 SPM(L]) SPM erdssion (kg/ by
Note: Type & Length is shown as FORMAT Style of FORTRAN..
*1: Point Sources of Factories, 2: Area Sources of Factories,
3: Area Sourece of Households, 4: Line Sources of Vehicles, .
- 5: Area Sources of Vehicles, 6: Point Sources of Ships,
7: Area Sources of Ships, 8: Point Sources of Air Planes,
9: Line Sources of Air Planes, 10: Area Sources of Air Planes.
- *+ D Point Source, L: Line Source, Ai Area Source
Y Time Lone Sufhx, i Season Sut’&x, N: Number of Time Zone x Number of Season

6.2, Contacting SUURI-KEIKAKU Co., Ltd.

 If you would like more information about our products, just ask us at:

E-mail: NAB02637@niftyserve.cojp (This is temporary address we are preparing a mail
- sérver as 2777@sur.co.jp)
Fax; (+81) 3- 3288-6069
Addrggs Department of Environmental Stud:es, Suuri Kelkaku Co,, Ltd., 101, Tokyo, '
o Chlyoda-ku, Kanda Jlmbocho, 2-30 L&B&N
. Ebowg_ (+81) 3-3288- 6060 - _
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