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US| il 0| trafflc volume data measured in traffic
~emission from traffic sector was
ofjstz ggregated Into line source of road networks.
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__ prevement of AIM/Air: inclusion of land use
— formatlon
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—  — Based on land use information, total emission of
: each sector was disaggregated to a set of area
which Is used by the sector.
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[The 1* topic]
-culatlon of Impact of
-'é:; flc Sector on Air Quality




. F‘:- .—-ﬂ":' ‘
*‘m."ﬁew

NENmMEtnoed of estlmatlng traffic velume
Of] | r;networks Py Using limited number
o f mm. [ement data are applied.

> DffjCk ion: of emission gas and particles
= Fs OX. SOX. PM) from automobiles was
“calculated.

Llne emission source was regarded as a
series of point sources.
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D, r]rﬂ et al., which had been publishead

SASREIO0OK 1k LB 2 e e T il

sl CI0'S group have already calculatec
= emi ission diffusion from automobiles in
— Beijing.

~ ~Emission condition of automobiles, such as
emission coefficient for each type of car,

was assumed based on MOBLIE 5 model.




Road and H GIS data - Meteorology
| Traffic Data o Data
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Estimated Emission

" Section of :
Traffic _
Estimation :

Section of Diffusion
Calculation
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liigiiic'Data Reguired
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¢ erdata measureo
-~ Roziel | ngth Width, conmnection.
pl/Eeastl red| flow rate of automobile.
[reiff r\folume
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== FHow many automobiles pass over per hour.
Emlssmn ratio of automobile
- NOx emission ratio of each type of
automobiles Is used.

s Rozie] colziieal clplofiife ficvoltn
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FEffic vgjgglevestimejiﬁ?‘ S—

> Usiples oad NELWOrK, Iand use; and
geuliglNtraific volume: data, traffic
yollime of each road was estimated.

= .HJ§ traffic volume estimation method
ﬂ- pased on link flow was applied.

~ % T0 accelerate computation speed
cluster computer system was used.
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e ,ldoorer a mermod ) rlooro/erL,, Unkaeywataffic:
Voltlggle vvn “thersmalifaumper o traffic velume data.

.

Tretfile vo' Ime Is'estimated based on the following
ge|Lfel rjo Jt s so called gravity model.

|.__'

=

-=OE if afflc volume

:ﬂi:[s model requires Information of trip generation (A;) at
~ 0ne node and trip attraction (B;) at the other node.

=Land use information is used to identify the
characteristics of the node.
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FANCICIE WhICK radits 1sF300m), Shows a
riejcle 0) iread networks.

VANSECH o1 which has the largest area in the
| wp Je is identified.

| tial value of trip generation (A;) and trip
ttractlon (B;) between two sectors Is set.

Trafflc volume data measured are used to
predict unmeasured traffic volume.
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o eure of trafflc volul |
== ogf] en - 1- e

"

iISNNEVeling time at the mnitial condition| that
cachilink trafific volume: is zero is estimated.

Z)ANpath with minimum traveling time

'('c’;"' een OD pairs Is searched.
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-.__;: “ mg DIJKSTRA algorithm, each OD traffic
_volume IS distributed to the path with
‘minimum traveling time.
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Procedure of trgffic \/Ol
2 est'(-)n_ -

p—— by

UOflrlFe th e minimirsrevelingrimesoifeae
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;ﬁhe link traffic volume.

1L gJe QE.

[ -

6)Go back to step 2), until each link traffic
volume Is converged.



idation of Traffic Volumes o

EStimation

Relation
coefficient [V}

0

0 2000 4000 6000 8000

Traffic volume measured (cars/hour)

Traffic volume estimated (cars/hour)
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WANAUSING ArcGlS, road is divided into
fiiections by 100m x 100m mesh in
orclr& “t0 regard emission source on
“the road as a series of point sources.

lefUSlon IS computed by AIM-AIR
with cluster computers.
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Dififusien equaticns

Plume diffusion equation

=—" .exp| - .| exp
270 o ,U 20

: Emission at point source
(Particles : kg/s, Gas : m3./s)

7 _. 'Height of receptor
()
"‘m Wind velocity (m/s) - Effective stack height (m)
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Me9]: Diffusion parameter of y axis at distance i ()

. Diffusion parameter of y axis at distance (-)

OO @'A] : Concentration at receptor (X,y,z)
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e I\/Iodel Plume or Puff model for a line of point
sources (each point source covers emission from
autemobiles on road within 100m x 100m area)
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> Sofel a 'distribution of emission by using
zLgle nformation
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T
e

_'._-vu: va Iuatlng affection of each sector on air
== — quality

* System Integration of emission estimation
and: diffusion calculation in AIM/AIr




Difftision' calculation procedures
~Of AIM/Aifssm

Emission estimation

|
by end use model % and use i ooy map o

database map Satellite image

Disaggregation Generation of land use data
to county level digitized with Arclnfo

¥ v

Disaggregation to Rearrangement of
30" x 30” mesh | emission based on land use

Population
distribution

gons I | —

‘ Meteorology data
“ | (ECMWF)




» Large point SOUrCe Hovvér CEmen Jrom & steel, nonfenous

IELEIIEISECTONST andl Other Sectors With' large emission.
- Area source: il r,r port commermal and public sectors and
SUIEIRSECLONS 1’1 small emission.
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Distribution map of SO2 emission
from power sector (kg/yr)
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PIseddrégation, tor SO*xs0H Viesi™

SNEMIISSIoN fiom . countylevelwas disaddiegated to
BUEAS - mMEsHI By Using population: distribution.

mission from cougs

Distribution map of SO2 emission
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e Map off Urban Areas
J‘-’ ot

-
—_—

dﬁ%ap Of land| use Wes made by ove_rlaying land use

ORNVAIVIARYandsatellite



—

ized! land use information

o B o n [ .
e ® & WOWET

1:._' P —”ﬂ \)

e A o

Industrial

- Public building Commercial School & Residential are s

area area Hospital ar area




‘Regifiangement by Using, =
‘and Usg, Information™

Emission data of each 307 x:. 30" cells is
EEianged toracitial GREY USING SECLOr'S area
gigerpepLiation

Population density
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acteristics of AIM/AIR
quaﬂ%vrmode

- D]‘f‘fUS]_g-‘ equations: Puffimodel is applied at the
pinertewind speed is small (< 1m/s),
o"r'rwm\'" plume model is applied.

SACCE erated algorithm in diffusion calculation is
'__'_ *-s:e pted

’?— -“Concentratlon every hour Is calculated.

-

‘s Emission pattern (time change of emitting
pollutants) Is definable for each sector.

® Meteorology data are interpolated at the
receptors where concentration is calculated.

"
-t-'




rlourly enlziplefe

— Cement, lron &

ferrous, Corrner
110 1) -F Constant emission
HOMICHo 19 e'clock
Power an F‘
EIMISsion pattern was set
Dased on actual

== onsumption of electricity in

-r--a L day

__-—
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- ‘Dally change
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o \e]
emission on Sat. & Sun.
Constant emission on the
other days



e and

Emission Patferns

S Vienthily change = —

— Commercial and Public T 0447 WpLK
sectors: EulssidpNiclc o
¢ orrwoonrhnf 0 ‘each
HBRUINVES CE Ided SO
ir)elE pleelil L,t!ewces
may e ’né‘r' chi used in
the H}J.F vhich
~averaged: femperature
= O ate*month IS more
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== _..~,._.thaﬁ 10 degree.
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— Special term or day

No emission on the
special term or day
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yStem Integration of
| mISSlﬁMFOJM
_JC-_:,/— faf;& L5 Mﬂdﬁ_ﬂ

SNeNntearate AIM/Enduse and AIM/AIF,
[econfirmation of LPS data base,
[Eaiangement of AIM/Air data format,
__ xacumentatlon Were conducted.

*Sf)atlal disaggregation of emission to sector’s
—area by using land use information was
performed with Arclnfo and Access.

e 32 clustered computers aided diffusion
calculation.
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timated emission PVLUSIAG

C W-LM_/L-G_ 1)
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Others - Others
23.5%

Transport B
Commerce ‘k

5.1%

Public (Urban
area)
5.3%

s Total emission of SO, was 18,206Kt. total emission of NOx was
11,033Kt.

e Contribution from power sector was the largest in both SO, and NOXx
emission

* Emission from public sector occupied 15.7% of total emission.
® Emission frem traffic sector occupied 12.0% of total emission.
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Gener: esu|t"f‘w

ES a;tlen_- =
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Air quality model was applied to
“@f SO,. NOx concentration of Beijing,
, and Chongging.

iR _1mated and the observed values of year
ed concentration were compared.
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change, specially high
concentration in winter
season.

Concentration on 63 days
was over the 2nd level
standard (0.15mg/m?)

Concentration on 35 days
was over the 3rd level
standard (0.25mg/m?)

Commercial and power
sectors were main
contributors to SO,
concentration



u I

Il | —

(| —

‘ i —

M W —

o = ] R

= ‘ na I

qu] nia I

=i il —

I= = E—

=== | [ 1

_ mu o : O | —

S

)
ol =
O C
€,
D3
O

o)
rac'
"~
@

2l
fle)alEl]

oI

Q)



ot
(P
(/2

high concentration in
winter season.
Concentration on 64 days

was over the 2nd level
standard (0.15mg/m?)

Concentration on 11 days
was over the 3rd level
standard (0.25mg/m?)

Power sectors was a main
contributor to NOx
concentration.
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VACEUITIELNG EMISSION rom road NELWOrks,
clifftision) of allir pollutant from transport sector
WWelS gr_Jc*E

SNEAN0 Use mformatlon added more reality to
.._Lg_géz jon of area emission source.

=" S"Concentration of SO,. NOx Iin Beljing, Shanghali,
: - _and Choengging were estimated and evaluated .

® This system becomes a powerful tool to assess
Impact on air pollution briefly.
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