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AIM/AIr

 Introduction of an air quality modeling in
the framework of AIM family

e One of supplementary models of
AlM/Enduse

» Consolidated with the emission inventory

and energy bottom-up model, multi-scale
multi-species model



Framework of AIM/AIr
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Characteristics

Sour ces: Large point sources (tall stack >200m)
and area sources. Line sources are included in area
SOUrces.

Target pollutants: SO,, NO,, SPV

Coupling of models. Point source model (LPS),
area source model (AS) and long-range transport
model (LRT)

Multi-scale description: x km(LPS) + mx
Km(AS) + mnx km(LRT) grids (integer m,n)



M odeling concept(1)
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M odeling concept(2)
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M odeling concept(3)
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General Flow of AIM/AIr
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AlM/AIr Data & Process




Data & Process (Weather)
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Data & Process (L PS

L PSlocation

Stack height
Emission intensity
Gasflow rate

| nter polation of wind
velocity at LPS site
and stack height

Calculation of
atmospheric stability




Data & Process (AS)

Emission intensity
at each cell

ﬁmary inter polation of wind velocity

Secondary interpolation of wind velocity |
using mass balance equation (M ASCON)
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Primary interpolation
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L PS model (1)

Corresponding to tall stack emissions (larger than
100 200m). Emission input to this LPS model is
not included in the AS model.

A plume model (windy) or puff model (no wind).

Complex terrain modification issimilar to EPA’s
| SC3.

Calculate concentration at each cell (1km x 1km),
within 10 km to every directions near the emission
sites, hour by hour through a year.



L PS model (2)

Plume model

Clxy.2) ;?ypazu exp(_ zzizjex,o{(_ (Z;GH;)Z j . (_ (Z;GH;)Z J}

Z Y4

X: downstream coordinate, y: horizontally transverse coordinate, z
vertical coordinate (representative height=1.5m, o ,,0 , diffusion
coefficients and cal culated with the next equations, Q,: emission from
LPS, u: wind velocity, H,: effective height of stacks

—_ ay — 2%
oy =y, X", 0,=y, X

Y yY »Q 0, parameters given with Pasquill-Gifford diagram. Hels
given by the next CONCAWE equation.
H —H+AH Q,, isaheat emission (cal/s),
° and u, isawind velocity at the outlet
AH =0.175Q,,"2u,

Qy = pC0q, (Tg _TO)



| PS model (3)

Puff model in case of no wind/weak wind
_iz{l+ W'uxexp[ uzzxzz Jerf . J}
C(x,y,z)= Q: u? J - an. 2071 V2an.
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n2=x*+y +a—2(z+ H, )

v
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wherea andy isgiven with Pasquill stability classification. In this case,
H. is given by Briggs equation.

%
AH =1.4Q, %( dzj

dé/dzis potential temperature gradient (K/m)



Euler Model(AS& LRT)

Equation
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Input and output through a cell



Deposition of Sulfur

Reoo)= I (\NP,SOZ /Az)— PR o, }-CP,SOZ - AX-AY-AZ-KCp o, - AX-AY-AZ

‘ kK-Cp o, " AX-AY-AZ+ - (VVP,so4 /Az)— PR, o, - Co o0, - AX-AY-Az
AC

ACo,
At -AX-AY-AZ = Ein,so4 —Eou S0, +Qp S0,

Oxidation _

»

k: reaction rate of
SOZ — 8042 -

W: dry deposition ratio
PR: wet deposition rate



AlM/AIr Program Package

e Programsin C language:
— 20 programs including utility programs
— 6410 lines including comment lines
e Graphics. X-window.
— figcont: concentration
— figarrow: wind direction and strength
« Convenient batch programs:

— arcalc: menu of calculation
— arview: menu of visualization



| mplementation Principles

Platform: Linux and M S Windows

Emission projection and inventory: Based on
AlM/Database. With MS Access.

Weather database: ECMWF data 0.5° grid, every 6 hours
+ |ocal weather station information

Air Models: C program worked on Linux and M S
Windows. Complete programs and communicate with
other modules by files.

Complicate calculation with Linux, transport the
aggregated output to MS Windows in order to use by end
USers.



Conclusion

« AIM/AIr software package was devel oped.

e AIM/AIrincludesLPS, AS, LRT models.
Multi-scale diffusion ssmulation is
supported.

* Thistool becomes a powerful tool for
studies on local air pollution of each
country and global air pollution in the Asia.



