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6 Mobile Source Inventory (Vehicle)
6.1 Developing and Updating Method for Emission inventory

Mobile source inventory from vehicle exhaust gas is created with Microsoft Access (EmissionFromTransport
Inv0l 2015.mdb) based on the following formula. This detail is referred to Sector report for mobile source
inventory. Regarding temporal change, hourly operating pattern by season is calculated by using the result of
traffic count survey in major road.

Nf NL NVT

E = zz ZEFVTI'(VL:)'WVT,L,:

t=1 L=1VT=1
E; Annual emission of pollutant i (ton)
t time

[\ Annual number of time (366 x 24=8,784 hours (in leap year), 365 x 24 = 8,760 hours (in
normal year))

L Link

N Number of link

VT Vehicle type

Nyt Number of vehicle type

EFvri  Emission factor by vehicle type of each pollutant
Vit Travelling speed by time by link

tvyr ¢ Traffic volume by time by link by vehicle type

6.1.1 Collecting and Organizing Information on Activity Data

Traffic volume is activity data in emission inventory for vehicle. Traffic volume means the value multiplying
traffic count by distance in a road section and this unit is “vehicle x km”. In other words, traffic volume is the
total mileage in a road section.

Therefore, it is necessary to obtain the information on the traffic count and road distance every link.

Link means the section that traffic count does not change extremely, such as the road between major
intersections etc.

1 Traffic Count

The traffic count required to calculate emissions of pollutants by vehicle exhaust gas is not the traffic count at
the intersection but the traffic count at the location that the traffic count between links assumes not to change.

In JICA technical cooperation project "Capacity Development Project for Air Pollution Control in Ulaanbaatar
City in Mongolia", traffic count survey was conducted in 2010. However, after that time, traffic count survey
has not been conducted. Therefore, it is desirable that conducting the traffic volume survey be proposed and
the traffic count reflecting the latest traffic situation be measured.

Meanwhile, hourly traffic count has been measured with 52 VDSs by Traffic Control Center of UB city and
this data is available. The accuracy of the VDS is validated by comparing the actual observation result with the
traffic count using VDS and if there is no problem, it is possible to consider using the traffic count measured
by VDS.
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2 Road Distance

Obtain the GIS data of the road network in UB city. Urban Planning Department of the Capital City and Public
Transportation Department of the Capital City (PTDCC) are considered as the main candidates for data
acquisition. Since large-scale construction for relieving traffic congestion has also been implemented in recent
years, it is necessary to obtain and update the latest road network data. If possible, it is preferable to obtain
with line data (Polyline data).

In order to calculate the emissions from the main road, the major road from the acquired road network is
necessary to be extracted. As the conditions of the major road, the presence or absence of the number of lanes
and a median strip, and etc. be assumed, but setting according to the current traffic conditions is necessary. On
the other hand, if having past road network data, you should check which road has been updated using the GIS
tool, and if update of the main road is found, you should also update the previous road network data

6.1.2 Collecting and Organizing Information for Developing Emission Factor

6.1.2.1 Collecting and Organizing Information for Developing Emission Factor by Vehicle
Type

Since vehicles are not manufactured in Mongolia, all the vehicles traveling in Mongolia are imported vehicles

and most of them are manufactured in Japan and Korea. For that reason, apply Regulation of Exhaust Gas of

Motor Vehicles in Japan to vehicles traveling in Mongolia. However, since there are the following situations in

Mongolia, the ability to match the value of Regulation of Exhaust Gas of Motor Vehicles may is not

demonstrated.

The standard value of sulfur content of fuel used in Mongolia is higher than Japan.
The fuel that was used in the past included lead.
Regular inspection and maintenance is not conducted compared with Japan

Therefore, the actual condition in Mongolia was decided to approximate by multiplying the emission factor of
Regulation of Exhaust Gas of Motor Vehicles in Japan by the factor taking Mongolian situation into account.

On the other hand, exhaust gas measurement at the time of actual traveling was started using the on-board
emission measurement system. The actual condition of emissions in Mongolia can be further approximated by
using the measurement results.

The vehicle type composition ratio by Regulation year of Exhaust Gas of Motor Vehicles in Japan is necessary
as the necessary information to create the emission factor by vehicle type. Vehicle inspection registration
database that is managed at the vehicle inspection registration center is necessary as the original data to
calculate the vehicle type composition ratio. Information such as vehicle type, engine type, manufacturing year,
and import year etc. are registered one by one in this vehicle inspection registration database.

6.1.2.2 Collecting and Organizing Information for Developing the Emission Factor of
Fugitive Road Dust

Emission factors for fugitive road dust are calculated using the emission factor model of AP-42. In AP-42,
emission factor model differs between paved and unpaved roads. The outline of the coefficients of each
formula is shown inTable 6-1 and Table 6-2.

The geometric mean of the analysis result of the sample that is actually collected on the road in UB city is
applied as the amount of silt on the paved road.
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1 Paved Road

p
EF = k x 1091 x W02 x (1 — —
S -9

Table 6-1 Coefficient Using the Calculation of the Emission Factor of Fugitive Road Dust in Paved
Road
Coefficient Contents Value Source
Kk Particle size multiplier (g/VKT) 0.62 | AP-42, Table 13.2.1-1, PM-10,
sL Silt Loading (g/m2) 1.01 | Results of Monitoring Activity on 30th May by
considering the monitoring points.
Winter Baseline 1 | Coefficient in non-Winter season
Multiplier(April — October)
November - March 0.25 | Coefficient in Winter season
w Average weight (tons) of 1.48 | Weighted average of vehicle inspection data of
vehicles traveling UB, 2009
P Number of Wet Day (April — 37 | http://geodata.us/weather/place.php?usaf=442920
October) &uban=99999&c=Mongolia&y=2010
November - March 120 | Since the road surface is frozen in winter season,
the winter season, four months, is treated as wet.
N Number of days in the averaging 214
period (April — October)
November - March 151

2 Unpaved Road

EF = (k X (s/12)2 x (S/30)4 _

(M/0.5)¢

365 —-RD

C) X 281.9 X 365

Table 6-2 Coefficient Using the Calculation of the Emission Factor of Fugitive Road Dust in Unpaved

Road
Coefficient Contents Value Source
k Empirical constant (Ib/VMT) 1.8 | AP-42, Table 13.2.2-2, Public Roads, PM-10
a Empirical constant 1 | AP-42, Table 13.2.2-2, Public Roads, PM-10
c Empirical constant 0.2 | AP-42, Table 13.2.2-2, Public Roads, PM-10
d Empirical constant 0.5 | AP-42, Table 13.2.2-2, Public Roads, PM-10
S Surface material silt content 1.8 | AP-42, Table 13.2.2-3, Surface Silt Content %
(%) minimum value
M Surface material moisture 13 | AP-42, Table 13.2.2-3, Median value of "Public
content (%) Roads" maximum value
S Mean vehicle speed (m/h) 4.349598 | 7km/h (Simple average of "Roads in ger areas, 4
> count of lanes >= 2" of Travel Speed Survey)
C Emission factor for 1980's 0.00047 | AP-42, Table 13.2.2-4, PM-10
vehicle
RD Annual number of rain and 157 | http://geodata.us/weather/place.php?usaf=442920
snow average days &uban=99999&c=Mongolia&y=2010
Since the road surface is frozen in winter season,
the winter season, four months, is treated as wet.
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6.1.3 Developing and Updating Emission Inventory
6.1.3.1 Updating Traffic Count

To estimate the traffic count by link for the target year, after deleting the existing data with “s01-TrafficCount-
00-remove-all” query, run the two add queries (“sO1-TrafficCount-06-Insert-Mainl-HourlyData” and “s01-
TrafficCount-06-Insert-Main2-DayTotal”) to calculate the traffic count by link by vehicle type using the traffic
count data in 2010.

Since the number plate regulation on weekdays was not implemented at the time of the traffic count survey in
2010, in order to estimate the traffic count after 2012, calculate a value by multiplying the traffic count by
vehicle type by 4/5.

In order to estimate the traffic count of target year, the coefficient of the expression of [Update To:] in each
field of “s01-TrafficCount-06-UpdateFor2015” query is changed. The coefficient applies to the ratio of the
number of vehicle inspection registration in target year to 2010.
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Calculate the daily traffic volume using the “t01-TrafficCount” table updated according to the above, and
calculate the annual traffic volume by multiplying it by the annual number of days by season by weekday or
holiday.

;\! s02-TrafficVolume-12-ByLinkPerDay-s00-Remaove-All

Eg:l! s02-Trafficvolume-12-BylinkPerDay-s01-Insert-Revise

Iﬁ s02-Trafficvolume-13-YearTotal

Sort the “t01-TrafficCount” table into a table of traffic count by vehicle type by time by weekday or holiday by
season by link. After deleting the existing data with “s03-TrafficCountSerialized0-Remove-All” query, run
“s03-TrafficCountSerialized1” query and add the result to “t03-TrafficCountSerialized” table. Do this work for
queries 2 to 7 in the same way.
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£ s02-TrafficCountSerialized] = = &
101_TrafficCount ;
%o
LocationlD
Season
DayType
Direction L
TimeFrom 3
TimeTo
TimeTolnt
TimeText
Countt
Count2
Count3
Countd
Counts 3
AL »
Field: |TimeTo TimeTolnt TimeText UB-VehicleType: 1 Count: Countl IntFlg RowStatus ;
Table: |+01 TrafficCo t01 TrafficCo t01_TrafficCo 01 _TrafficCount 101 _TrafficCo t01 _TrafficCo
Sort:
Append To: |TimeTo TimeTolnt TimeText UB-VehicleTyps Count IntFlg RowStatus
Criteria: < RAR”
or: -
4 ] »

6.1.3.2 Updating Road Network

The existing road network and the newly acquired road network are overlapped on GIS software. If there is a
road that is not included in the existing road network but is included in the newly acquired road network, a
new road network is added to the layer of the existing road network.
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Make the copy of road network to modify and save the different name.

Layers of the new road and layers of the old road copied above are overwrapped and displayed. At this time,
the coordinate system in the map is set to the coordinate system of the layer of the copied old road.
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BE’f 11 LY
+ Add Data...
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%{;é Mew Group Layer
=l R Wi Mew Basemap Layer
W & Copy

Turn All Layers Off
Select All Layers

= Collapse All Layers
Reference Scale 3
Advanced Drawing Options...

Labeling 3
“ag Convert Features to Graphics...

Activate

| [ Properties... |

To edit the road network data, click [Customize]-[Toolbars]-[Editor] and show “Editor” toolbar.

S s Dy
Customize | Windows Help Animation
| EslEE ' | ArcScan
o Extensions... OGO
] Add-In Manager... Data Driven Pages
= Customize Mode... Data Frame Tools
i Style Manager... Distributed Geodatabase
? ArcMap Options... Draw
/ [v] Edit vertices
‘v | Editor

Click [Editor]-[Start Editing] in “Editor” toolbar.

Select the layer of road network to edit and click [OK]. Also, when showing the right dialog, click [Continue].
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After selecting the icon in red circle, select the road to update. Color of selected road is changed to light blue.

To modify the selected road, click the icon in red circle. This icon has the function to modify the location and
number of vertex of road.
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Green rectangle on line is vertex. When pointing vertex with a cursor, and clicking and moving the mouse,
vertex moves.

To add new vertex between the existing vertices, after clicking the icon in red circle, point the line between the
existing vertices with a cursor and click.

Click the icon in the following figure and complete the edit of vertex.
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After completing to add the target road, save the layer by clicking [Save Edits] of [Editor] and complete the
edit mode by clicking [Stop Editing].

Updating road network shows red line as follows.
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6.1.3.3 Updating Vehicle Inspection Registration Data
Select [External Data] tab and select [Excel] in [Import & Link].

Click [Browse].

Select the file you want to import (Here it is “in_Vehiclelnspection_Private_2015.xIs™).

Select [Import the source data into a new table in the current database.] and click [OK].
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Check [Show Worksheets] is selected, select [Sheetl] sheet, and click [Next].

Check [First Row Contains Column Headings] is checked and click [Next].

- 107 - SUURI-KEIKAKU CO., LTD.



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Phase 2 Mongolia
Technical Manual 07: Manual for Development and Updating of Emission Inventory

Click [Next]

Select [Let Access add primary key.] and Click [Next].
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Input the table name in the [Import to Table:] textbox and click [Finish].

(Here it is “in_Vehiclelnspection_Private_2015".)

Click [Close].

Right-click “s11-VehiclelnspectionPrivate-s02-copy-all-2015” query and click [Design View].
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Field: |khoroo: khoro/dateinspappriax: ddslopacity  |dsloiltemp dslrpm  gaschppm  |gascopercent  gasmaxchppm gasmaxcopercent |dieselok | gazolineok
Table: |in_Vehiclelnsy in_Vehiclelnspsctidin_Vehiclslndin_VehiclsInsg in_Vehiclk in_Vehicleln|in_Vehiclelnspsdin_Vshiclslnsps in_Vshiclslnspskt[r]in_Vehiclellin_Vehiclslnsg
Sort:
Append To: |khoroo dateinspappr dslopacity  |dslailtemp dslrpm  |gaschppm  |gascopercent gasmaxchppm gasmaxcopercent |dieselok  gazolineck
Criteria
ar:

M

1 [

The value in the [totalweight] column may exceed 50. Since the unit of this column is “ton” and the value
exceeding 50 is not a realistic value as the weight of vehicle, all values exceeding 50 tons is regarded as 50
tons. So right-click “s11-VehiclelnspectionPrivate-s11-totalweight>50ton” query and click [Design View].

=9 s11-VehiclelnspectionPrivate-s11-totalweight>50ton o =R

3

t11_Vehiclelnspection_Private_clean

*

¥
id_vehicle
countryname
brandname
plateno
modelname
enginetypename
manufacturedyear
enginecapacity
totalweight
vehicletypename
importeddate
steeringposleft

......

4l

-

»

Field: [totalwsight] [l
Table: (111 Vehiclelhspection Private clean
Update To: |B0
Criteria [>B0
or

Alm 3
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Create a table for allocating coefficients considering the year of Regulation of Exhaust Gas of Motor Vehicles
in Japan and the condition in Mongolia to data cleaned vehicle inspection registration data. So right-click “s15-
VehicleList-s02-insertPrivate-sub1” query and click [Design View].

6.1.3.4 Setting the Classification of Regulation of Exhaust Gas of Motor Vehicles in Japan

Set the classification of Regulation of Exhaust Gas of Motor Vehicles to each car in the table created above.
First, initialize the value of the column of classification year Regulation of Exhaust Gas of Motor Vehicles in
Japan and the coefficient taking into consideration the condition in Mongolia. Right-click ”s21-VehList-
InitializeJEAfield” query and click [Design View].
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=5 s21-VehList-Initialize EAfield

115_VehicleList

13

D

id_vehicle
countryname
brandname
plateno
modelname
enginetypename
manufacturedyear
enginecapacity
totalweight
vehidetypename
importeddate
steeringposleft
aimaganme =

A

3

M3

-

Field: |JEA—VehicleType |JEA-BusOrTruck |JEA-EngineTvpe | JEA-EngineCapacityCategory JEA-EWcategory JEA-GVWestimated
Table: |t15 Vehiclelist t15 Vehiclelist  [t15 VehicleList |15 VehicleList 115 Vehiclelist t15 Vehiclelist
Update To: |”@” g g g g 4
Criteria
or:

4

JEA-Gi=

115 Ve
g

Update To: |"@ —1 -1 —1 —1 -1 -1
Criteria:
or:

4 I

Field: | JEA-GVWcategory | JEA—manufacturedyear JEA-EFyear—MOx |JEA-EFyear—PM JEA-EFyear—HC  JEA-EFyear—C0 | JEA-EFvear— L;
Table: |115_VehicleList t15_VehicleList 115 VehicleList t15_VehicleList t16 WehicleList 115 Wshiclslist  [t15_Vehiclelist

3

-

Update To: |1 -1
Criteria:
or:

1

4 i

Field: | EA-EFyear—C02 |UB-VehicleType UB-EFyear-MNOx UB-EFvear—PM UB-EFyear—HZ UB-EFyvear—C0O UB-EFyear—C0?2 UB—EFyea;
Table: |115_VehicleList t10 Vehiclelist 115 Vehiclelist 115 Vehiclelist 11D Vehiclelist 115 Vehiclslist 110 VehicleList 115 Vehicl
— -1 -1 -1 -1 -1

Field |UB-EFyear—NOx-+ |UB-EFyear—PM-+ UB-EFyesr—HGCG—+ UB-EFyear—CO-—+ |UB-EFyvear—COZ—r |km_per v
Table: 115 Vehiclelist 115 Vehiclelist t15_VehiclelList t15_Vehiclelist t15_Vehiclelist t15_VehicleList
Update To: |-1 -1 -1 -1 -1 -1
Criteria
or

4 I

N3

Right-click “s21-VehList-UpdateJEAfield01-VehicleType” query and click [Design View]. In this query,

the vehicle type classification for each registered vehicle.

set
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51 s21-VehList-Update EAfield01-VehicleType - B =
E
15 _VehicleList M_VehicleType —
. B ;
D 7o
id_vehicle = vehicletypename
countryname vehicleCount
brandname JEAVehideType
plateno JEA-BusOrTruck
modelname
enginetypename
manufacturedyear
enginecapacity
totalweight
vehicletypename
importeddate
steeringposleft =
-
A fm 3
E
Field: | JEA-VehicleType JEA-BusOrTruck =
Table: |t15_VehicleList t15_VehicleList
Update To: |M VehicleType!l[JEA-VehicleType] M VehicleType! [JEA-BusOrTruck]
Criteria
ar
=
A4 lm »

Right-click “s21-VehList-UpdateJEAfield03-EngineTypeStepl” query and click [Design View]. In this query,
set the engine type in regulation of exhaust gas of motor vehicles in Japan to each registered vehicle.

Right-click “s21-VehList-UpdateJEAfield04-EngineTypeStep2” query and click [Design View]. In this query,
set the symbol indicating no classification “@” to the column of vehicle engine type that is null when running
“Stepl”.
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271 521 -VehList-UpdatelEAfield04-EngineTypeStep2 = = =

[T

t15_VehicleList

inspectionCount -
dataSource

JEAVehiceType
JEA-BusOITruck
JEAEngineType
JEA-EngineCapacityCategory
JEA-EIWeategory
JEA-GVWestimated
JEA-GVWeategory
JEA-manufacturedyear
JEA-EFyear-NOX
JEA-EFyear-PM
JEA-EFyear-HC
JEA-EFyear-CO
JEA-EFyear-CO2
UB-VehideType =

4 |

-

i3

Field | JEA-EngineTyze  [7]
Takle: [t15 VehicleList
Update To: ["@”
Criteria: |Is Mull
or =
A »

Right-click “s21-VehList-UpdateJEAfield05-EngineCapacityCategory” query and click [Design View]. In this
query, classify the category according to the engine capacity of vehicle.

ﬁ s21-VehList-UpdatelEAfield)5-EngineCapacityCategory o B 22

3

t15_VehicleList
*
i}
id_vehicle
countryname
brandname
platena
modelname
enginetypename
manufacturedyear
enginecapacity
totalweight
vehidetypename
importeddate
steeringposleft
aimaganme

»

40m 4

A3

Field | JEA-EngineCapacityCatezory
Table: [t15_VehicleList
Update To: |IIf{[JEA-EngineType =" Gascline and LPG™ Il lsMull{[sngine capacity]) Or [enginscapacity K125 Or [enginec:
Criteria:
ar: =
4 »
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£ s21-VehList-Update EAfield05-EngineCapacityCategory o B
UPDATE t15 VehicleList SET t15_VehicleList [JEA-EngineCapacityCategory] = [ JEA—EngineType =" Gasoline and -

LPG” Il IsMull([enginecapacity]) Or [enginecapacity <125 Or
lenginecapacity]>660," Engine GT 660cc”,” Engine_LE 6860cc™)," @)

Right-click *“s21-VehList-UpdateJEAfield06-EIWcategory” query and click [Design View]. In this query,
classify the category of Equivalent Inertia Weight (EIW) in diesel passenger car.

Right-click “s21-VehList-UpdateJEAfield07-GVWestimate” query and click [Design View]. In this query,
estimate the Gross Vehicle Weight (GVW) of bus and truck.
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[ s21-VehList-UpdatelEAfield07-GVWestimate o B

3

t15_VehicleList
*
D
id_vehicle
countryname
brandname
plateno
modelname
enginetypename
manufacturedyear
enginecapacity
totalweight
vehicletypename
importeddate
steeringposleft
aimaganme
soumname
khoroo -

»

Al 4

Field: | JEA-GVYWestimated =]
Table: [t15 WehicleList
Update To: |I[JEA-BusOrTruck]="Bus” [totalwsight]#1 4449 Il [JEA-BusO rTruckl" Truck” [totalweight 1#2 0335, Null))

Criteria:
or: -
Al 2

A3

Right-click “s21-VehList-UpdateJEAfield09-GVWcategory” query and click [Design View]. In this query,
classify the category of GVW by vehicle type.
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{3 s21-VehList-UpdatelEAfield09-GVWeategory

15_VehicleList

)

id_vehicle
countryname
brandname
plateno
modelname
enginetypename
manufacturedyear
enginecapacity
totalweight
vehidetypename

13

imparteddate 4

A fun

(A3

=

Criteria
or
A L

Field: | JEA-GWWeategory
Table: (115 VehicleList
Update To: | IsNulll(UEA-GYWestimated]), @ I [JEA-GVWestimated]<=17,"GVW light” Il [JEA-Engine Tvpe =" Gascline and LPG™ I [manufac

e

=j:| s521-VehList-UpdatelEAfield09-GViWcategory

= =

|heavy”)),Nu||))D;

UPDATE t15 VehicleList SET t15 VehicleList. [JEA-GVWWcategory] = [l [sMNull{[JEA-GYWWestimated]),” @ I [JEA- -
GVWestimated]<=1 7."GVW light” I [JEA-EngineTvpe = Gasoline and LPG” IIfl{[manufacturedvear]>=2001 &nd [JEA- i
GVWestimated<=35) Or [JEA-GYWastimatedK=25,"GVW middle”." GVW heawy ) IIILUEA-EngineTvee |- Indirect Injection
Diesel” Or [JEA-EngineTvpe=" Direct Injection Diesel” I [JEA-GV Westimated]?5,” GWW very

heawy” A ([manufacturedyvear»=2005 And [JEA—GVWestimated]<=35) Or [JEA-GVWWestimated]X=2 5" GWVW middle” " GV

Right-click “s21-VehList-UpdateJEAfield10-Truck(<=660cc)” query and click [Design View]. In this query,

modify the category of EIW and GVW of truck of engine capacity less than 660cc.

Right-click “s21-VehList-UpdateJEAfield10-Truck(<=660cc)” query and click [Design View]. In this query,
change the vehicle engine type of direct injection diesel engines of light classification GVW “Direct Injection
Diesel” to “Indirect Injection Diesel”.
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Right-click “s21-VehList-UpdateJEAfield12-GasolineGVWIlight” query and click [Design View]. In this
query, update the GVW classification of gasoline vehicle less than 660cc to the symbol indicating no
classification “@”.

5 s21-VehList-UpdatelEAfield12- GasolineGVWlight o 2 0=

mlr

115 Vehiclelist

»

)

id_vehicle
countryname
brandname
plateno
moadelname
enginetypename
manufacturedyear

enginecapacity
totahweignt
vehicletypename
importeddate
steeringposleft
aimaganme
soumname
khoroo

1

4 |

-

Field: | JEA-GVWcategory  JEA-EngineType E JEA-EngineCapacityCategory ;
Table: [t15_VehicleList 115 _VehicleList 115 VehiclelList
Update To: |"@"
Criteria: |"GVW light” “Gasoline and LPG” “Engine LE 660cs”
or. -
u »

Right-click “s21-VehList-UpdateJEAfield13-year” query and click [Design View]. In this query, copy and
paste information of manufactured year (“manufacturedyear” column) to the column to classify the regulation
year of exhaust gas of vehicle in Japan (“JEA-manufacturedyear” column).
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Right-click “s22-VehList-UpdateJEAfield16-yearPrivateNonJapan” query and click [Design View]. In this
query, update the regulation year of exhaust gas of vehicle in Japan for the vehicle manufactured in except
Japan to “1” (before regulation).

Right-click “s22-VehList-UpdateJEAfield17-EFyear” query and click [Design View]. In this query, set the
regulation year of vehicle exhaust gas of vehicle by pollutant defined by vehicle type, engine type, engine
capacity classification, EIW classification, GVW classification, and manufactured year.

6.1.3.5 Setting the Coefficient Considering the Condition of Mongolia

Right-click “s28-VehList-UpdateUBfield01-VehicleType” query and click [Design View]. In this query, set
the vehicle type classification in UB city according to vehicle type classification in Japan and vehicle weight.
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= s28-VehList-UpdateUBfield01-VehicleType

t15_VehicleList
*

jin]

id_vehicle
countryname
brandname
plateno
modelname

enginecapacity
totalweight

importeddate
steeringposleft
aimananme

enginetypename
manufacturedyear

vehicletypename

3

4| m

-

i d »

Field:

Criteria:
or

4| m

Table: [t15_ VehicleList
Update To: |[Il[JEA-BusOrTruck]=

M3

" Passenger Car” Il [totalweight ]=MNull Or [totalweight[»1.265,2 1) I [JEA-BusOrTruck =" Bus

'ﬁj s28-VehlList-UpdateUBfield)1-VehicleType

UPDATE t15 Vehiclelist SET 115 Vehiclelist [UB-VehicleTyre] = [Ifl[JEA- e
BusOrTruck =" Passenger Car’” Ifl[totalweight |=Null Or [totalweight[>1 2652 1) IA[JEA- L
BusOrTruck="Bus™ 4 I [JEA-GYWeategory E" GYW light” Or [JEA-

GViWcategory =" GVW middle™ 56110

Right-click *s28-VehList-UpdateUBfield02-CopyJEAfield” query and click [Design View]. In this query,
copy and paste the regulation year of exhaust gas of vehicle in Japan set by “s22-VehList-UpdateJEAfield17-
EFyear” query to the column for applying the regulation year of exhaust gas of vehicle in Mongolia (“UB-
EFyear-NOx” etc.) and set “1” as initial value to the column of coefficient considered the condition in

Mongolia (“UB-EFyear-NOXx-r” etc.).
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3

Field: |UB-EFyear—MOx—  UB-EFvear—PM-r |UB-EFyear—HC—+ UB-EFvear—C0-r |UB-EFyvear—COZ-r
Table: (115 VehicleList 115 Vehiclelist 115 VehicleList t15_VehicleList 115 VehicleList
Update To: 1 1 1 1
Critsria:
ar: 4

1 Effect of Using Leaded Gasoline

Exhaust gas treatment equipment for gasoline vehicles imported before 2007 is considered to be deteriorated
by leaded gasoline based on MNS217:87. Therefore, the emission factor in 1974, when leaded gasoline was
sold in Japan, will be applied for gasoline vehicles imported before 2007.

Right-click “s28-VehList-UpdateUBfield03-GasLead-Sub” query and click [Design View]. In this query,
extract the regulation year of exhaust gas of vehicle by pollutant in 1974,
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v

Field: |manufacturedyear  JEA-EFyvear—NOx JEA-EFyear—Pi JEA-EFvear—HC JEA-EFyear—CO JEA-EFvear—CO?2

Table: \M_JEA_EFyear W_JEA_FFyear hW_JEA_FFyear M_JEA_FFvear M_JEA EFysar M_JEA_EFvear
Sort
Show =]
Criteria: 1974

ot

1 il 3

Right-click “s28-VehList-UpdateUBfield03-GasLead-Main” query and click [Design View]. In this query,
change the regulation year of exhaust gas of vehicle applied in Mongolia for gasoline vehicle imported before
2007 to the regulation year of exhaust gas of vehicle in 1974 (the result of “s28-VehList-UpdateUBfield03-
GasLead-Sub” query ).
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=j=] 528-Vehlist-UpdateUBfield03-GasLead-Main = = x4
15 VehicleList s28-VehList-UpdateUBfield03-GasLead-5ub =
JEA-BusOrTruck a ’_\_’ -
JEA-EngineType
JEA-EngineCapacityCategory —\_. j:i\g:::::gs:
JEA-ElWcategory :§_—: JEA-EngineCapacityCategary
JEA-GVWestimated JEA-EWeategory
JEA-GVWiategary I JEA-GVWeategory
JEA-manufacturedyear manufacturedyear
JEA-EFyear-NOx JEA-EFyear-NOx
JEA-EFyear-PM JEA-EFyear-PM
JEA-EFyear-HC JEA-EFyear-HC
JEA-EFyear-CO JEA-EFyear-CO
JEA-EFyear-CO2 JEA-EFyear-CO2
UB-VehicleType
UB-EFyear-NOx
UB-EFyear-PM
UB-EFyear-HC
UB-EFyear-CO =
UB-EFyear-CO2
UB-EFyear-NOX-r
UB-EFyear-Ph-r
UB-EFyear-HC-r
UB-EFyear-CO-r W
A i 4
Field: | NE Y [-]UB-EFvear P UB-£2
Table: [t15 VehicleList 115 VehicleList th
Update To: [[s28-Vehlist—UpdatelUBfield03-GasLead-Subl [ JEA-EFyear—MOx] [s28-Vehlist—Updats UBfield03—-Gaslead—-Sub) [ JEA—EFyear—PM] |[s23-
Criteria:
ot -
Al r
Figld: |UB-EFyear—HG UB-EFyvear—CO JEA—EngineType  [r]importeddate JEA-manufacturedvear ;
Tabls: (15 Yehiclelist t15_Vehiclelist 116 Vehiclelist t15 Vehiclslist  |t15_Wehiclelist
Update To: [[s28—Vehlist—Update UBfield03—Ga [s28—VehList—Update UBfie|d03—3
Criteria “Casoline and LPG” <#2006/12/10% >1974
or M

1 il 2

2 Effect of Using the High Sulfur Gasoline

Since the gasoline currently sold in Mongolia exceeds the sulfur concentration standard required to Japanese
vehicle after 2005, it is considered that the exhaust gas treatment device is deteriorating. For this reason, the
emission factor of 2004 is applied to gasoline vehicles manufactured after 2005 and imported after 2007.

Right-click “s28-VehList-UpdateUBfield04-GasSulfur-Sub” query and click [Design View]. In this query,
extract the regulation year of exhaust gas of vehicle by pollutant in 2004.
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Field |manufacturedyear JEA-EFvear—NOx JEA-EFyear—PM JEA-EFvear—HC JEA-ERyvear—C0O JEA-EFyear-CO2 ;
Table: M_JEA_EFvear W_JEA_EFvear W_JEA EFvear W_JEA EFvear M_JEA_EFyear M_JEA_EFvear
Sort
Show: ]
Criteria: 2004
or ~
] il 3

Right-click *“s28-VehList-UpdateUBfield04-GasSulfur-Main” query and click [Design View]. In this query,
change the regulation year of exhaust gas of vehicle applied in Mongolia for gasoline vehicle manufactured
after 2005 and imported after 2007 to the regulation year of exhaust gas of vehicle extracted by “s28-VehList-
UpdateUBfield03-GasLead-Sub” query.
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57 s28-VehList-UpdateUEBfield0d-GasSulfur-Main o =3 =

N3

EE N 528-Vehl ist-Upclatel Bfield04-GasSulfur-Sub
JEAVehicleType = *
JEA-BUSOMTruck T JEAVehicleType
JEA-EngineType  — JEA-EngineType
JEA-EngineCapacityCategory I JEA-EngineCapacityCategory
JEA-ETWeategory O JEA-EIWcategory
JEA-GVWestimated ’_____‘_’,—. JEA-GVWeategory
JEA-GVWeategory manufacturedyear
JEA-manufacturedyear JEA-EFyear-NOx
JEA-EFyear-NOx JEA-EFyear-PM
JEA-EFyear-PM JEA-EFyear-HC
JEA-EFyear-HC JEA EFyear CO
JEA-EFyear-CO JEA-EFyear-CO2
JEA-EFyear-CO2

UB-VehicleType
UB-EFyear-NOx
UB-EFyear-PM
UB-EFyearHC
UB-EFyear-CO
UB-EFyear-CO2
UB-EFyear NOx-r
UB-EFyear-PM-r
LR-FFusar-HC.r

A | »
Field: |UB-EFyvear—NOx UB-EFyvear—PM UB-;
Table: [t15_VehicleList t15_WehiclsList t18
Update To: |[s28-Vehlist—UpdateUBfield04-GasSulfur—Subl [JEA—EFyear—MN0Ox] | [s28—VehList—Update UBfeld04—GasS ulfur—Sub) [JEA-EFvear—PM] |[s2
Criteria: ||
ar -
A | 3
Field: |UB-EFyvear—HC UB-EFyvear—C0 JEA-EngineTyvpe importeddate JEA-manufacturedvear ;
Table: [t15_VehicleList 115 _Vehiclelist 115 VehiclelList t15 Vehiclelist  |[t15 VehicleList
Update To: |[s28—Vehlist—Update UBfield04—G: [528—Vehlist—Update UBfieldD4—Ga:
Criteria “Gasoling and LPG” >=#2006/12/10#% >=2005
or ~
4 i »

3 Effect of Using the High Sulfur Diesel

Since the diesel currently sold in Mongolia exceeds the sulfur concentration standard required to Japanese
vehicle after 1997, it is considered that the exhaust gas treatment device is deteriorating. For this reason, the
emission factor of 1996 is applied to gasoline vehicles manufactured after 1997.

Right-click “s28-VehList-UpdateUBfield05-DieSulfur-Sub” query and click [Design View]. In this query,
extract the regulation year of exhaust gas of vehicle by pollutant in 1996.
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Field: | JEA-VehicleTyps JEA-EngineTvpe E JEA-EngineCapacityCatesory  JEA-EMWcatezory JEA;
Table: |M_JEA EFvear M_JEA EFvear M_JEA EFvear M_JEA_EFvear M_.
Sort:
Shows
Criteria “Diesel” Or “Direct Injection Diesel” Or "Indirect Injection Diesel”
or -
A »

| ¥

Field: | JEA-GVWecategory  manufacturedYear  JEA-EFvear—NOx  JEA-EFvear—PM JEA-EFvear—HCZ  JEA-EFysar—CO JEA-EFysar-CO2

Table: |M_JEA_FFvear M_JEA_EFyvear M_JEA_EFyvear M_JEA_EFvear M_JEA_EFyear M_JEA EFvear M_JEA EFvear
Sort:
Show:
Criteria 1996
or: h/
4 i 3

Right-click “s28-VehList-UpdateUBfield05-DieSulfur-Main” query and click [Design View]. In this query,
change the regulation year of exhaust gas of vehicle applied in Mongolia for the vehicle manufactured after
1997 in Japan to the regulation year of exhaust gas of vehicle extracted by “s28-VehList-UpdateUBfield05-
DieSulfur-Sub” query.
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@ 528-VehList-UpdateUBfield05-DieSulfur-Main = = 2
e —— K
15_VehicleList 528-VehList-UpdateUBfield05-DieSulfur-Sub =|
inspectionCount - *

dataSource

JEA VehicleType
JEA-BusOrTruck
JEAEngineType
JEA-EngineCapacityCateg:
JEA-EIWcategory
JEA-GVWestimated
JEA-GVWiategary

JEAVehicleType
JEA-EngineType
JEA-EngineCapacityCategory
JEA-EIWcategory
JEA-GVWeategory
manufacturedyear
JEA-EFyear-NOx
JEA-EFyear-PM

Y

JEA-manufacturedyear JEA-EFyear-HC
JEA-EFyear-NOx JEA-EFyear-CO
JEA-EFyear-PM JEA-EFyear-CO2
JEA-EFyear-HC

JEA-EFyear-CO

JEA-EFyear-CO2

UB-VehicleType
UB-EFyear-NOx
UB-EFyear-PM
UB-EFyear-HC
UB-EFyear-CO
UB-EFyear-CO2
UB-EFyear-NOx-f

LR

-

Fisld: O || UB-EFyear—PM UB—I;
Table: [t15_Vehiclelis t15_VehicleList t156°}
Updste To: [[s28-Vehlist—Update UBfizld05-DieSulfur—Subl[JEA-EFvear—NOx] [s28-VehList—Update UBfield05—DieSulfur—Subl [JEA-EFvear—P] [528
Criteria:
or -
Alm 3
Field: |UB-EFyvear—HZ UB-EFvear—C0O JEA—EngineTvre JEA—manufacturedyear ;
Table: (115 VehiclsList t15_VehiclsList t15_Vehiclslist t15_VehicleList
Update To: |[s28-Vehlist—UpdatsUBfieldD5—DieSulfur—Sub [s28—Vehlist—Update UBfieldD!
Criteria: Like “#Diesel” >=1997
or: -
a4 i »

4 Effect of the travelling of the Vehicles that Have not Passed Vehicle Inspection

Many vehicles have high exhaust gas concentration. For that reason, for vehicle corresponding to Japan's
inspection standard rejection’, double the emission factor and the fuel consumption rate for unregulated
vehicles.

Right-click “s28-VehList-UpdateUBfield06-EFyear-rinspection” query and click [Design View]. In
accordance with the above conditions, set the regulation year of exhaust gas of vehicle as “1” (before
regulation) and double the coefficient taking into consideration the influence in Mongolia.

" For gasoline vehicles: CO concentration> 1% or HC concentration> 300 ppm, for diesel vehicles: permeability>
40%
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5 s28-VehList-UpdateUBfield06-EFyear-inspection o =R

mie

t15_VehicleList
JEA-GVWiategory N
JEA-manufacturedyear
JEA-EFyear-NOx
JEA-EFyear-PM
JEA-EFyear-HC
JEA-EFyear-CO
JEA-EFyear-CO2
UB-VehicleType
UB-EFyear-NOx
UB-EFyear-PM
UB-EFyear-HC
UB-EFyear-CO
UB-EFyear-CO2
UB-EFyear-MOx-r
UB-EFyear-PM-r
UB-EFyear-HC-r
UB-EFyear-CO-r
UB-EFyear-CO2-r
km_per_y

4

-

4| m »

Field |UB-EFyear—MNOx  UB-EFvear—FM |UB-EFyear-HZ  UB-EFyear-CO UB-EFyear—MNOx—r UB—EI;
Table: (115 VehiclaList t15 VehicleList t15 VehicleList  t15 VehicleList t15 Wehiclelist 15 Ve
Update To: |1 1 1 1 [t15 VehicleList][UB-EFyear—NOx—r]#2 |[t15 %
Criteria
or

A lm »

|+

Field: | UB-EFvear—Ph-r UB-EFyear—HC-r UB-EFvear—C0—r IUB-
Table: (115 Vehiclelist 15 Vehiclelist 15 Vehiclelist 15
Update To: [[115_VehicleList [UB-EFyesr—PM—r2 |[t15_VehicleList [UB-EFvear—HC-+r 12 [t15 VehicleList|[UB-EFvear—C0-rk2 [t15
Criteria:
or

4 LI} »

(N3

r |Z| dslopacityiMax

Field |UB-EFyear—C02—r sascopercenthiax o
Mehiclslist (115 Wehiclslist

Table: |t15 Vehiclelist 115 VehicleList
Update To: |[115_VehicleList][UB-EFvear—C02—r 2
Criteria >1
o »300

>40 -
4 [ »

5 Effect of Inadequate Maintenance of Vehicle

Some vehicles running in the UB are the vehicles with insufficient maintenance. In Japan, there are
investigations that vehicles with insufficient maintenance have 96% more air pollutants contained in exhaust
gas than regularly maintained vehicles. Therefore, for vehicles imported before 2011, set the emission factor to
add 96%.

Right-click “s28-VehList-UpdateUBfield08-EFyear-rimportYear” query and click [Design View]. In this
guery, 1.96 times the coefficients with Mongolian condition added to vehicles imported before 2011.
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3 s28-VehList-UpdateUBfield08-EFyear-fmportYear

t15_VehicleList
JEA-manufacturedyear .
JEA-EFyear-NOx
JEA-EFyear-PM
JEA-EFyear-HC
JEA-EFyear-CO
JEA-EFyear-CO2
UB-VehicleType
UB-EFyear-NOx
UB-EFyear-PM
UB-EFyear-HC
UB-EFyear-CO
UB-EFyear-CO2
UB-EFyear-NOx-r
UB-EFyear-PM-r
UB-EFyear-HC-r
UB-EFyear-CO-r
UB-EFyear-CO2-r
km_per_y

M3

4

-

3

A

Field: |UB-EFyear—NOx—r UE-EFvear—Ph-r UB-EFvear—HC—r UB_EFyEE;
Table: [t15_VehicleList t15_VehicleList 115 Vehiclelist 156 Vehic

Update To: 115 VehicleList![UB-EFvear—NOx—rk1 96 115 _VehicleList![UB-EFvear—PM-rl#1 96 115 VehicleList[UB-EFyvear—HC—r1 .96 115 Vehic
Criteria:

or:

4

A fm

Field |UB-EFyear—HC-r UB-EFyear—CO-r importeddate
Table: |t15 YehicleList 115 _VehicleList t15_Vehiclelist
Update To: (115 WehicleList [UB-EFvear—HT—rk1 .36 115 VYehicleList [UB-EFyvear—CO—r]#1 .96

Criteria: <=H2010/12/31%
or:

(M3

il 2

6.1.3.6 Setting the Annual Traffic Volume by Vehicle Type

Right-click “s29-VehList-Update-km_per_year” query and click [Design View]. In this query, set the travel
distance of all registered vehicle as 12,000km (passenger car).

£ 529-VehList-Update-km_per_year

115_VehicleList

JEA-EFyear-CO <
JEA-EFyear-CO2

UB-VehicleType

UB-EFyear-NOx

UB-EFyear-PM

UB-EFyear-HC

UB-EFyear-CO

UB-EFyear-CO2

e

UB-EFyear-NOx-
UB-EFyear-PM-r
UB-EFyear-HCT
UB-EFyear-CO-r
UB-EFyear-COZ-r
km_per_y

4

A

-

Field: |krm_per v
Table: [t15 VehiclsList [
Update To- (12000
Criteria
o

i »

LRI

Right-click “s29-VehList-Update-km_per_year-PublicBus” query and click [Design View]. In this query, set
the travel distance large-sized bus (assumed as public bus) as 76,578km.
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Right-click “s29-VehList-Update-km_per_year-PublicMikro” query and click [Design View]. In this query,
set the travel distance of micro bus as 57,098km.

6.1.3.7 Composition Ratio of Vehicle Type

Right-click “s32-RbyEFyear-Insert-Sub” query and click [Design View]. In this query, calculate the vehicle
count and traffic volume by vehicle type.
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[ s32-RbyEFyear-Insert-Sub o B O®

[[0N.3

t15_VehicleList

3

jin]

id_vehicle
countryname
brandname
plateno
modelname
enginetypename
manufacturedyear
enginecapacity
totalweight
vehicletypename
importeddate
steeringposleft
aimaganme
soumname
khoroo
dateinspappriax =

-

A 3

Field: |UB—VehicleType |countByTyie: idvehicle km_per vByTyvoe: km pery | JEA-VehicleType | JEA-BusOrTruck JEA-EngineTyvps JEA*Eng;

Table: [t15 VehicleList t15_VehicleList t15_Vehiclelist t15_VehicleList t15 Vehiclelist t15 WehicleList  t15_Wehi
Total: |Group By Count Sum Where Where Where Where
Sort:
Show: ] B a ]
Criteria: || Is Mot Mull Is Mot Mull Is Mot Mull Is Mot M
or: -
4l 4

M3

Field: | JEA-BusOrTruck |JEA-EngineTvpe |JEA-EnzineCapacityCatezory | JEA-ElWcategory | JEA-GVWeatezory  UB-EFvear—MNOx

Table: 115 VehicleList 115 Vehiclelist  |[t15_VehicleList 115 VehicleList t15 Wehiclelist t15_Vehiclelist
Total |Where Whers Whers Whers Where Whers
Sort
Show =] B =] o a a
Criteria: [Is Mot Mull Is Mot Mull Is Mot Mull Is Not MNull Is Mot Mull Iz Not Null
or -
4 [ 3

Right-click “s32-RbyEFyear-Insert-NOx-Sub” query and click [Design View]. In this query, calculate the
vehicle count, traffic volume, and averaged vehicle weight by vehicle type by the regulation year of exhaust
gas of vehicle of NOx.
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>

Field: | JEA-GVWeategory |UB-EFvear—NOx  UB-EFvear—MNOx—+  countByEF: id vehicle km_per vBvEF: km_pery  Tonfverage: Sum(([[JEA-GVWe

Table: |[t15_VehicleList 15 _WehicleList 15 WehiclsList t15_VehiclsList 115 _VehiclelList
Total: [Group By Group By Group By Count Sum Expression
Sort
Show:
Criteria: (Is Mot Null Is Mot Null
or -
1 il »

N3

Field: |countByEF: id_vehicle km_per vByEF: km_pery | Tonfwverage: Sum(([JEA-GVWestimated[+[totalweight])/2#[km_per_ v])/Suml[km_per_v])
Table: |t15 Vehiclelist 115 _Wehiclelist
Total [Count Sum Expression
Sort.
Show
Criteria
or -
4 i »

Right-click “s32-RbyEFyear-Insert-NOx-Main” query and click [Design View]. In this query, calculate the
vehicle type composition ratio of NOx by the regulation year of exhaust gas of vehicle and averaged vehicle
weight. After clicking [Run] and executing, add this query result to “t31_RbyEFyear” table.
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£ s32-RbyEFyear-Tnsert-NOx-Main - = =
-
532-RbyEFyear-Insert-NOx-5ub s32-RbyEFyear-Insert-Sub =
+ *
UB-VehicleType UB-VehicleType
JEAVehideType countByType

JEA-BusOrTruck
JEAEngineType
IEA-EngineCapacityCategary
JEA-EIWcategory
JEA-GVWategory
UB-EFyear-NOx
UB-EFyear-NOx-r

countByEF

km_per_yByEF

TonAverage

km_per_yByType

A fm

-

-

Field [UB-VehicleType |JEA-VehicleTyre JEA-BusOrTruck |JEA-EngineType |JEA-EngineCapacityCategory JEA-ElWcategory |JEA-Z
Table: |32 -RbyEFyvear—Ir s32—-RbyvEFvear—Ins 32 -RbyEFvear—Ins 532 —-RbyEFvear—Ir s32 —RbyEFvear—Insert—NOx—51 =32 -RbyEFvear—Inse 32—

Sort:
Append To: |LUB-VehicleType |JEA-VehicleType JEA-BusOrTruck |JEA-EngineTvpe |JEA-EngineCapacityiCatezory JEA-EWeatezory JEA-
Criteria: ||
or -

A L

-

mir

Field: [JEA-ElWcategory JEA-GVWcategory |Pollutant: “"MNOx" |EFvear UB—EFvear—MNOx EFyear_ r UB—EFvear—MNOx—r countByEF  km_

Table: |s32-RbyEFvear—Inse s32 -RbvEFvear—Inse 532 —RbyEFvear—Insert—MN( 532 -RbyEFvear—Insert—MNOx—{ 532 —-RbyEFve: 53
Sort:
Append To: |JEA-ElWcategory | JEA-GWWeatezory [Pollutant EFyear EFvear_r countByEF  km_
Criteria:
or: b
4 il 3

0.2

Fizld: |km_per vBvEF  countByTvpe  km_per vByTyvpe RbyTyvee: [km_per vByvEF]/ [km_per vByTyvpe] EFton: IH([JEA-GVWeategory " GWW
Table: |532 -RbyEFyvear- 532 -RbyEFyear s32 -RbyEFyear—I|
Sart:
Append To: |km_per vBYEF  countByTwpe  km per vByTwee |[RbwTyeoe EFton
Criteria:
or -
4 i 3

| ¥

Field: |[EFton: IF{[JEA-GYWecategory =~ GVW heawy” Or [JEA-GVWeategory =~ GVWW very heawy ) [s32-RbyvEFvear—Insert—MNOx-Sub] TonAverage, 1)
Table
Sort:
Append To: |EFton
Criteria
ar: -

1 i ¥

Right-click “s33-RbyEFyear-Insert-PM-Sub” query and click [Design View]. In this query, calculate the
vehicle count, traffic volume, and averaged vehicle weight by vehicle type by the regulation year of exhaust
gas of vehicle of PM.
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=3 $33-RbyEFyear-Insert-PM-Sub o B =

i »

t15_VehicleList

3

i}

id_vehicle
countryname
brandname
plateno
modelname
enginetypename
manufacturedyear
enginecapacity
totalweight
vehicletypename
importeddate
steeringposleft
aimaganme
soumname
khoroo
dateinspapprMax
dslopacityhMax

=

A | 3
Field: |UB-VehiclsType | JEA—VshicleTyre | JEA—BusOrTruck |JEA—EnzineTvps JEA—EngineCapacityCatezory  JEA-EMcategory JEA*';
Takle: (115 VehicleList 115 Vehiclelist 15 Vehiclelist  t15 Vehiclelist 115 Vehiclelist t15 Vehiclelist 15 W
Total |Group By Group By Group By Group By Group By Group By Girour
Sort
Show
Criteria Is Mot Mull Is Mot Mull Is Mot Mull Is Mot Mull [s Mot Mull Is Mo
or || -
Al 3
Field: | JEA-GYWeategory UB-EFvear—Pk UB-EFvear—PM—r countByvEF: id_wehicle km_per vByvEF: km_perv | Tonfverage: Sum(([JEJ;
Table: [t15 VehicleList 115 Vehiclelist [t15 VehicleList 115 Wehiclelist 115 Wehiclelist
Total: |Group By Giroup By Giroup By Count Sum Expression
Sort:
Show:
Criteria: |Is MNot Mull Is MNot Null
ar -
4 [ 3
Field: |km_per vByEF: km_pery | Tonfiverage: Surm(([JEA-GYWastimated Htotalweight 11/ 2 %[k _per v])/Sumlkr_per v]) ;
Table: (115 Vehiclelist
Total: |Sum Expression
Sort:
Show: a
Criteria: |
or: -
4 i 3

Right-click “s33-RbyEFyear-Insert-PM-Main” query and click [Design View]. In this query, calculate the
vehicle type composition ratio of PM by the regulation year of exhaust gas of vehicle and averaged vehicle
weight. After clicking [Run] and executing, add this query result to “t31_RbyEFyear” table.
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5 s33-RbyEFyear-Insert-PM-Main o B 0=
E
s33-RbyEFyear-Insert-PM-Sub s32-RbyEFyear-Insert-5ub =
UB-VehicleType UB-VehicleType
JEA-VehicleType countByType
JEA-BusOrTruck km_per_yByType
JEA-EngineType

JEA-EngineCapacityCategory
JEA-EIWcategory
JEA-GVWiategory
UB-EFyear-PM
UB-EFyear-PM-r

countByEF

km_per_yByEF

TonAverage

-

A 3

-

Field: ([UB-VehicleType JEA-VehicleTyre JEA-BusOrTruck JEA-EngineType JEA-EngineCapacityCategory JEA-ElWcategory JEA-G
Table: |s33-RbyEFvear—Ir s33-RbyEFvear—In s33-RbyEFvear—Ing s33-RbyEFyear—Ir s33-RbyEFvear—Insert—PM-5u s33—RbyEFvear—Inse s33-RE

Sort:
Append To: [UB-VehicleType JEA-VehicleTyre JEA-BusOrTruck | JEA-EngineTyps JEA-EngineCapacityCatezory JEA-ENNcatesory  JEA-G
Criteria
or: 4
4 |m 3

Figld: | JEA-GVWcategory Pollutant: "PM”™  |EFyear UB-EFvear—PM  EFyearr UB-EFvear—PM—r countByEF km_per vByEF coumtByType;

Table: |s33-RbyEFyear—Inse s33-RbyEFyear—Insert—P s33-RbvEFyvear—Insert—PM-5s33-RbyEFy s33-RbyvEFvear|s32 —-RbyvEFye
Sort
Append To: [JEA-GVWeatezory | Pollutant EFyear EFvear r countByEF  km_per vByEF [ countByTvie
Criteria:
or: 4
4 il 3

| »

Figld: |km_per wBvEF  countByTyee km_per vByTwpe RbvTyoe [km_per vBWEFL Thm_per vByType] EFton: M [JEA-GYWeategory =7 GV he
Table: |s33-RbyEFyear 532 -RbyEFye: 532 -RbyEFyvear—I
Sort
Append To! |km_per wByEF  countByTvee km per vByType RbyTvipe EFtan
Criteria
or -
4 n 13

m

i3

Field: |[EFton; Ifl{ [JEA-GYWeategory =" GVW heavy” Or [JEA-GVWeategory]=" GVW very heawy”) [s33-RovEFvear—Insert—-PM-5Sub] TonAverage,1)
Tabls:

Sort:
Append To: |[EFton
Criteria:
or: -

4 M i3

Right-click “s34-RbyEFyear-Insert-HC-Sub” query and click [Design View]. In this query, calculate the
vehicle count, traffic volume, and averaged vehicle weight by vehicle type by the regulation year of exhaust
gas of vehicle of HC.
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@ s34-RbyEFyear-Insert-HC-5ub = BOE

i »

15_Vehiclelist

3

D

id_vehicle
countryname
brandname
plateno
modelname
enginetypename
manufacturedyear
enginecapacity
tatalweight
vehicletypename
importeddate
steeringposleft
aimaganme
soumname
kharoo
dateinspapprivax

dslopacityMax -
A 3
Field: [UB-VehicleType |JEA-VehicleTvpe JEA-BusOrTruck |JEA-EngineTvpe JEA-EngineCapacityCategory JEA-ElWcategory JEJJ;
Table: |t15 VehicleList |15 VehiclelList t15_Vehiclslist t156 Vehiclelist 15 Vehiclelist t15_Vehiclelist t15,
Total |Group By Group By Group By Group By Group By Group By Gro
Sort
Show
Criteria Is Mot Null Is Mot Mull Is Mot MNull Is Mot Mull [s Mot Mull Is M
or || b
A m 3
Fisld: | JEA-GVWecategory |UB-EFvear—HC  UB-EFvear—HC—r  countByEF idwvehicle km_per vBuEF km_pery Tonfverage Sum(([JEA;
Table: 115 VehicleList t15 Vehiclelist 115 Wehiclelist t15_Wehiclelist t15_Vehiclelist
Total: |Group By Group By Group By Count Sum Expression
Sort:
Show:
Criteria: |Is Not Mull Is Mot Mull
or: b
4 il 13
Figld: [kmn_per wBvEF, km_per v TonAverage: Sum(([JEA-GVWestimated+[totalweight ])/2#[km_per v])/Sum(lkm_per_v]) ;
Table: [115_YehicleList
Total: [Sum Expression
Saort
Show =]
Criteria
or -
4 [ ¥

Right-click “s34-RbyEFyear-Insert-HC-Main” query and click [Design View]. In this query, calculate the
vehicle type composition ratio of HC by the regulation year of exhaust gas of vehicle and averaged vehicle
weight. After clicking [Run] and executing, add this query result to “t31_RbyEFyear” table.
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Field [JEA-GVYWeategory  Pollutant: “"HC” |EFvear UB-EFyear—HC  EFvear r UB-EFyvear—HC—r |countByEF |km_per vByEF | countByTyee kmiper;;
Table: |s34-RbyEFvear—Inse s534-RbyEFvear—Insert— s34—-RbvEFvear—Insert—HC = s34-RbyvEFw s34-RbyEFvear s32 —RbyEFyvea s32—Rbr
Sort:
Append To: [JEA-GYWecategory  Pollutant EFvear EFvear.r countByvEF |km_per vByvEF |countByType |km_per
Criteria
or -
4 n »
Field: |km_per vByEF  countByType |km per vByTyoe | RbyTyvps: [k per vByEF)/[km per vByType] EFton: I [JEA-GYWeatezory]=" GVW heavy” Or’;
Table: |s34-RbyvEFvear s32-RbyEFvea s32 -RbyvEFyvear—Ir
Sort:
Append To: |km_per vBvEF  countByType |km_per vByvTyvpe RbvTvpe EFton
Criteria:
ar: -
4 i 3
Field: |[EFton: II([JEA-GVWeategory =" GYW heawy” Or [JEA-GVYWeategory]= GVW very heawy” ) [s34-RbyEFvear—Insert—-HO—Sub] TonAverage 1) ;
Table:
Sort:
Append To: |EFton
Criteria:
o =
a4 i3

Right-click “s35-RbyEFyear-Insert-CO-Sub” query and click [Design View]. In this query, calculate the
vehicle count, traffic volume, and averaged vehicle weight by vehicle type by the regulation year of exhaust
gas of vehicle of CO.
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3 s35-RbyEFyear-Insert-CO-Sub o B R

N3

115_Vehiclelist

3

D

id_vehicle
cauntryname
brandname
plateno
modelname
enginetypename
manufacturedyear
enginecapacity
totalweight
vehidetypename
importeddate
steeringposleft
aimaganme
soumname
khoroo
dateinspappriax W

-

LRI L3

Field: |UB-VehicleType |JEA-VehicleType JEA-BusOrTruck JEA-EngineType |JEA-EngineCapacityCategory JEA-ElWcategory JEA—GV\;

Table: (115 VehicleList 115 VehicleList [t15 Vehiclelist 115 VehicleList t15 VehicleList 115 VehicleList t15_Vehic
Total |Group By Group By Group By Group By Group By Group By Group By
Sort
Show,
Criteria Is Mot MNull Is Mot Mull [s Mot Mull [s Mot Mull Is Not Mull [s Mot Mu
or, ~
LRI 3

[N

Field: | EA-GVWeategory |UB-EFvear—CO | UB-EFyvear—-CO-r | countByEF: id_vehicle |km_per vByEF: km_per v | Tonfverage: Sum(([JEA-GYW

Table: [t15_VehicleList t15 Vehiclelist t15_Vehiclelist t15_Vehiclslist t15 Vehiclelist
Total: |Group By Giroup By Giroup By Count Sum Expression
Sort:
Show:
Criteria: |Is Mot MNull [s Mot Mull
or: -
1 [} r

| »

Field: |km_par vBvEF: km_per v | TonAverags: Sum(([UEA-GVWsstimated+H[totalweight ]/ 2#[krm_per v])/Sumi[km_per v])

Table: [t15_VehicleList

Total: |Sum Expression

Sort:

Showr ]
Criteria:

or: e

4 i 3

Right-click “s35-RbyEFyear-Insert-CO-Main” query and click [Design View]. In this query, calculate the
vehicle type composition ratio of CO by the regulation year of exhaust gas of vehicle and averaged vehicle
weight. After clicking [Run] and executing, add this query result to “t31_RbyEFyear” table.
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Field: | JEA-GVWcategory |Pollutant. "C0” EFvear. UB-EFyear—COQ EFvear r UB-EFvear—C0—+ |countByEF km_per vBvEF countByTwps km_Der_yE;

Table: |s35-RbyEFyear—Inse s35-RbyEFyvear—Insert—( s35-RbyEFvear—Insert—CO—{s35-RbyvEFw s35-RbyEFyear 532 -RbyEFyve: s32 -RbyvE
Sort.
Append To: | JEA-GVWcategory | Pollutant EFyear EFvear.r countByvEF  km_per vBvEF countByTwoe km_per vE
Criteria
or -
4 I 3

Field: |countByType km_par vByTyre  |RbyType: [km_per vByEF]/[km_per vByType] EFton: IM([JEA-GWWeatsgory]=" GVWW heawy” Or[dEA—GVWcateg;
Table: |532 -RbyEFve: 532 -RbyEFyear—I
Sort:
Append To: [countByType km_per vByTyre |RbyTvpe EFton
Criteria

or: b
4 i »

| »

Field: |EFton: IF{[JEA-GYWeategory =" GVYW heawy” Or [JEA-GVWeategory]=" GVW very heawy’ ), [s35-RkvEFyear—Inset—CO-Sub] TonAverage,1)
Table:
Sort:
Append To: |EFton
Criteria:
or o

4 M i3

Right-click “s36-RbyEFyear-Insert-CO2-Sub” query and click [Design View]. In this query, calculate the
vehicle count, traffic volume, and averaged vehicle weight by vehicle type by the regulation year of exhaust
gas of vehicle of CO2.
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| b

Fisld: | JEA-GWWeategory |UB-EFyear—C02 |UB-EFyvear—CO2-r countByEF: id vehicle |km per vByEF: km per v | Tonfwverage: Sum(([JEA-GV Westi

Table: [t15_Vehiclelist t15_Vehiclelist 115 Vehiclelist t15 Vehiclelist t15_YehicleList
Total [Group By Group By Group By Count Sum Expression
Sort
Show:
Criteria: |Is Mot Mull Is Mot MNull
or -
a4 i »

N3

Field: [kr_per vByEF km_per v Tonfverage: Sum(([JEA-GVWestimated [+ totalweight [)/2 #[km_per v1)/Suml[km_per v])

Table: [t15 VehicleList

Total: |Sum Expression

Sort

Show 0 0
Criteria

or: A
4 il »

Right-click “s36-RbyEFyear-Insert-CO2-Main” query and click [Design View]. In this query, calculate the
vehicle type composition ratio of CO2 by the regulation year of exhaust gas of vehicle and averaged vehicle
weight. After clicking [Run] and executing, add this query result to “t31_RbyEFyear” table.
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Field: | JEA-GVYWeategory |Pollutant: "C02" EFvear UB-EFyear—C02 |EFvear r UB-EFyear—C02—r countByEF km_per vByEF  countByTyee kmir:;
Table: |s36-RbyEFvear-Inse =36 —RbyEFvear—Insert—Cls36 -RbyvEFvear—Inse t—-C02 -1 536 —RbyvEFve 36 —RbyvEFvear s32-RbyEFves s32-
Sart:
Lppend To: | JEA-GYWeatezory  Pollutant EFvear EFvear r countBvEF  km_per vByvEF  countByTvpe km g
Criteria:
or: %
4 i 3
Field: [countByType km_per vByType RbyType: [km_per vByEF]/ Tkm_per vByType]  EFton: I([JEA-GVWcategory="GVW heawy’ Or [JEA—GVWcate;;
Takle: |32 -RbyEFyea =32 -RbyEFvear—1
Sort:
Append To: |countByTyipe [km_per vByTyvpe RbyTvpe EFton
Criteria:
ar: ™
4 il »
Field: |[EFton: IF([JEA-GVWeategoryE GVW heawy” Or [JEA-GVWeategory= GVW very heawy' ) [s36—-RbyEFyear—Inset—C02-Subl TonAverags,1) ;
Table:
Sort:
Append To: |EFton
Criteria
or: -
4 [N
6.1.3.8 Calculation of Emission Factor by Vehicle Type

Right-click *s42-EF-Typel-Sub” query and click [Design View]. In this query, cross the table of vehicle type
composition ratio by the regulation year of exhaust gas of vehicle and the table of travel speed.
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Field: |Pollutant |EFyear EFvearr countByEF km per vByEF  countByType km_per vByType RbyType EFton Speed km_h
Table: |t31_RbyEFyt31_RbyE 131 RbyEFt31_RbyEFve t31 RbvEFvear t31 RbywFFyear t31 RbyvEFvear  t31 RbywEFyt31_RbyEF M TravelSpeed
Sort:
Show a
Criteria
or

i »

i r

Right-click “s42-EF-Typel-Sub2” query and click [Design View]. In this query, calculate emission factor by
joining to the coefficient table of emission unit by vehicle type by regulation year of exhaust gas of vehicle.
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Field
Table
Sort.
Show
Criteria
or

] »

JEA-GVWeategory Pollutant EFvear EFvear r countByEF  km_per vByEF |countByType km_per vByType |RbyType EFton
s42—EF-Tvpel Sub  s42-EF-Type s42-EF-Type s42-EF-Type s42—EF-Type s42—EF-Typel-s42—EF-Type s42—EF-Type! —S|sd42—EF-Type sd2—EF-T

-
4 1] »

Field
Table
Sort:
Show
Criteria
or

EFton Speed km_h & b c d EF: ([a]+[b]/[8Deed_km_h]+[c]*[5Deed_km_h]Jr[d]*[Speed_km_h]*[SDe;
s42—EF-Type|s42-EF-Type M_EFforDB M EFforDBE  M_EFforDB M _EFforDB

-
4 il »

Fisld
Table
Sort:
Show
Criteria
or.

EF: ([alHk)/ [Sreed km_hIHc[Speed km_hHd#[Speed km_h#[Speed_km_h]#[EFvear rl#[EFton] EFR ([a]+[b]/[8peedikmﬁ}r[c]*[speedikmih}r[d]*[f;

4 [ »

Field
Table
Sort.
Show
Criteria
or

EF R ([a]+[b)/[Speed km_h]+[c}[Speed km_h]+[dJ#[Speed km_hl#[Speed km_h]#[EFvear r #[EFton#[RbyTyre]

M3

=] ] o

4 ] »

Right-click “s42-EF-Typel-Main” query and click [Design View]. In this query, organize the emission factor
by pollutant by vehicle type by traffic speed.
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Right-click “s43-EF-Typel-SOx-Sub2” query and click [Design View]. In this query, calculate the emission
factor of SOx by multiplying the ratio of sulfur content to carbon content in fuel by emission factor of CO2.

Field: | JEA-GVWcatezory Pollutant: "SOx" EFvear countByEF  km_per vByvEF | countByTvpe |km per vByTvpe RbyTvps EFtan SDE;
Table: |s42-EF-Tyrel —Sub 542 -EF-Type s42-EF-Tyre s42-FEF-Typel — 5472 -EF-Type 542 -EF-Typel -Susd42 -EF-Tyre s42-EF-Type s47
Sort:
Show:

Criteria:

or:

4 m »
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Field Speed km h & |b c d |EF ([a+[b]/[SIEF R ([a]+[b]) Pollutant ;
Table: |s42-EF-Type M EM EFM EME s42-EF-Type
Sort:
Show: 7 7 F | F & v Fi
Criteria: “ooz”
or:
1 »
‘E s43-EF-Typel -50x-Sub2 = = £
SELECT [s42-EF-Tyee! -Sub]l [UB-VehicleTyre], [s42—EF-Type1 —Subl [JEA—VehicleType ] [s42-EF-Tyvpel -Subl[JEA- =

BusOrTruck], [s42—-EF-Type! —Sub] [JEA-EngineType] [e42-EF-Tvpe! —Subl[JEA-EngineCaracityCategory] [s48—EF-Type1—
Subl [JEA-EWcatezory] [s42-EF-Tvpel —Subl [JEA-GVWeategory], "S0x” AS Pollutant, [s42-EF-Tvpel —Subl EFvear, [s42-EF—
Typel—Sub] countByEF, [s42-EF-Typel -Sublkm per vByEF, [s42-EF-Typel—-Sub].countByTyps, [s42-EF-Typel —

Sublkm_per vByType, [542—EF-Typel —Sub] RbyType, [542 —EF-Type! —Sub] EFton, [s42—EF-Type! -SublSpeed km_h, M_EFforDBa,
M_EFforDBE.b, M_EFforDB.c, M_EFforDE.d,

(a+[b)/[Speed km W+ c#[Speed km_h+Hd*[Speed km_hl#[Speed km_h]#[EFyvear rl#[EFton I [s42 -EF-Type1-Sub] [JEA-
EngineTyoe =" Gasoline and LPG™,0.0001 2845,0.00088692) AS EF,

(lal+[bl/ [Speed km hl+[c]#[Speed km h]+Hd#[Speed km hl#[Speed km h]i#[EFvear r#[EFton Ry Tvpe J#If [s42 —EF-Type 1 —
Subl[JEA-EngineTwpe F" Gasoline and LPG",0.000128443,0.000886918) AS EF R

FROM [s42-EF-Type!—-Sub] LEFT JOIN M EFforDB ON ([s42-EF-Typel —Subl [JEA-VehicleType] = M_EFforDB [JEA-
WehicleType]) AND ([s42 —EF-Type! —5ub] [JEA-Engine Type] = M_EFforDB [JEA—EngineTyre]) AND ([s42-EF-Typa1-Sub] [JEA—
EngineCapacityCatezory] = M_EFforDB [JEA-EngineCapacityCategory]) AND ([s42-EF-Type1—Subl[JEA-EWcatezory] =

M _EFforDB [JEA-ElWcategory]) AND ([s42-EF-Type1-5ub] [JEA-GVWeategory] = M_EFforDB [JEA-GVWeatezory]) AND ([s42-EF-
Tyvpe! —Subl Pollutant = M_EFforDB.Pollutant) AND ([s42-EF-Tvpe1 —Subl EFyear = M_EFforDB.EFyvear)

WHERE ((([s42 -EF-Type1 —Sub] Pollutant)="C02™));

Right-click “s43-EF-Typel-SOx-Main” query and click [Design View]. In this query, organize the emission
factor of SOx by vehicle type by traffic speed.

Right-click “s44-EF-Typel-Gasoline-Sub2” query and click [Design View]. In this query, calculate gasoline
consumption factor by multiplying the coefficient calculated the carbon content in fuel by emission factor of
Cco2.
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= s#4-EF-Typel -Gasaline-Sub2 = @ =
-
s42-EF-Typel-Sub M_EFforDB =

" S

UB-VehicleType ?m

JEA-VehicleType JEA-VehicleType

JEA-BusOrTruck ’__.—__—_.__________—-——l JEA-EngineType

JEA-EngineType .——_.___—___I_____——-—D JEA-EngineCapacityCategory

JEA-EngineCapacityCategory ’__4_._————'—_—(_.__‘—. JEA-EMW categary

JEA-EIWcategory ’———;—_____r___._———i JEA-GVWeategory

JEA-GVWeategory ._.—____._______)___-———' Pollutant

Pollutant Unit

EFyear EFyear

EFyear_r a

countByEF b

km_per_yByEF <

countByType d

km_per_yByType Source

RbyType

EFton

Speed_km_h
-

A L 3

-

Field |LUE-VehicleType |JEA-VshicleTyvipe JEA-BusOrTruck JEA-EngineTyre | JEA-EngineCapacityCategory JEA-EMcategory JEA-G

Table: |s42—EF-Typel 50542 -EF-Type1 —Susd42—-EF-Typs! —5us42-EF-Typel —Sisd42—EF-Type1—Sub sd42—EF-Typel —Sulsd2-EF
Sort:
Show E
Criteria:
or. -
4w 3

Field: | JEA-GVWcategory |Pollutant: “Gasoline” EFwear EFvearr countByvEF  |km_per vByEF |countByType km_per vByTvpe RbyT;
Table: |s42-EF-Type1-Sub 542 -EF—sd42-EF-Tys42-EF-Type |s42-EF-Twvpe! - sd2-EF-Tvre sd2—EF-Type1 -5 s542-
Sort:
Shows
Criteria:

or -
4 it 3

A3

Field: [RbyTvpe EFton Speed km_h |a b c d EF: ([aH#[b)/[E EF_R: ([a]+[b]. Pollutant
Table: |s42-EF-Tyy 592 —EF-Tyv 542 -EF-Tvpe M_EFforDB M_EFforDE M_EFforDB | M_EFforDB E| s42-EF-Type
Sort
Shonw ]
Criteria “oo2”
O -
4 [ 3

=5 s44-EF-Typel -Gasaline-5ub2 o =B

SELECT [s42-EF-Typel —Subl [UB—VshicleTvpel [s42—EF-Typel -Subl[JEA—VehiclaTypel [542-EF-Type! —Subl [JEA-BusOrTruck], [s42—
EF-Tvpel—Subl [JEA-Engine Tvps] [s42—EF-Tvpel —Sub] [JEA-EngineCapacityCategory] [s42—EF-Type1-Subl [JEA-ElWcategory], [s42—EF—
Typel—Sub][JEA-GVYWeategory], “Gasoline” AS Pollutant, [s42—EF-Type1 —Sub] EFysar, [s42—EF-Typel —Sub] EFyvear r, [s42—-EFTypel—
Sub] countByEF, [s42—EF-Type! —Sublkm per vByvEF, [s42-EF-Typs! —Subl.countByTyre, [s42—EF-Type! —Sublkm_per vByTvps, [s42—-EF—
Typel —Sub]RbyTvps, [s42—EF-Type1—Sub] EFton, [s42—EF-Typs1 —Sub]Speed km h, M EFforDB.a, M EFforDB.b, M EFforDB.c, M EFforDBd,
(Ml Speed km hHck[Spead km hHd#[Spsed kim h#[Spesd km h])#[EFysar ri#[EFton*IIf [s42 -EF-Type1—Sub[JEA—
EngineTvpel="Gascline and LPG”,032112.0) AS EF,

(M) Speed km hHck[Speed kim hHd#[Spsed kim h#[Spesd km h])#[EFysar rl#[EFton #[ReyType I [s42 —EF-Type 1 —Sub][JEA—
EnginsType]="Gasoline and LPG”,0.32112,0) AS EF R

FROM [s42-EF-Type! —Sub] LEFT JOIN M_EFforDB ON ([s42-EF-Typel -Sub] [JEA-VshicleType] = M_EFforDB [JEA-VehicleType]l AND
([s42—EF-Type! —Sub] [JEA—EngineTyps] = M EFforDB.[JEA-EngineType]) AND ([s42 —EF-Type! —Sub] [JEA-EngineCapacityCategory] =

W EFforDB [JEA-EngineCapacityCatsgory]) AND ([s42—EF-Type1 —Sub] [JEA-ElWcategory] = M EFforDB.[JEA—ElWcategory]) AND ([s42—-EF—
Typel —Sub] [JEA-GYWeategory] = M EFforDB [UEA-GVWecategory]) AND ([s42—EF-Type1 —Sub] Pollutant = M _EFforDB Pollutant) AMND ([s42—
EF-Typel —Sub) EFyear = M _EFforDB EFyear)

|WHERE [(([s42-EF-Type! —Subl Pollutant)="C02"1);

Right-click “s44-EF-Typel-Gasoline-Main” query and click [Design View]. In this query, organize the
gasoline consumption factor by vehicle type by traffic speed.

SUURI-KEIKAKU CO., LTD. - 146 -



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Phase 2 Mongolia
Technical Manual 07: Manual for Development and Updating of Emission Inventory

Right-click “s44-EF-FuelRatio-Gasoline” query and click [Design View]. In this query, organize the gasoline
consumption by vehicle type by traffic speed.

5 s44-EF-FuelRatio-Gasoline

s44-EF-Typel - Gasoline-Sub2

[N

EFyear_r
countByEF
km_per_yByEF
countByType
km_per_yByType
RbyType
EFton
Speed_km_h

a

b

c

d

EF

EF_R

-

A

3

or:
A |m

Field: |UB-VehicleType | JEA-EngineTyvpe Pollutant  Speed km b |EF R total EF R |ReyType total RbyType |EF g per km: Sum([EF R])/
Table: |s44-EF-Tvpel —Gisd4d4—EF-Type1 —Gasol sd44-EF-Typ sd44-EF—Tvpe sd44-EF-Type 1 —Gisd4—EF-Type1 -Gasoline

Tatal |Group By Group By Group By |Group By Sum Sum Expression
Sort:
Append To: |UB-VehicleType | JEA-EngineTyvpe Pollutant  |Speed km_h |EF_R_total RbyT vpe_total EF g _per_km
Criteria “Gasoline and LPG”

-

Table
Total: |Expression
Sort
Aprend To: |[EF g per km
Criteria
or

Field |EF g per km: Sum([EF R/ Suml[RbyTyvesl)  EF L _per km: Sum([EF RD/Suml [RbyTyvpe 140 001329905

3

Expression

EF L per km

il 2

Right-click “s45-EF-Typel-Diesel-Sub2” query and click [Design View]. In this query, calculate diesel oil
consumption factor by multiplying the coefficient calculated the carbon content in fuel by emission factor of

co2.
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5 s45-EF-Typel-Diesel-Sub2

s42-EF-Typel -Sub
v

UB-VehideType
JEAVehicleType
JEA-BusOrTruck
JEA-EngineType
JEA-EngineCapacityCategory
JEA-EIWcategory
JEA-GVWeategory
Pollutant

EFyear

EFyear_r
countByEF
km_per_yByEF
countByType
km_per_yByType
RbyType

EFton
Speed_km_h

M_EFforDB

A L

*
7o
JEA-VehicleType
JEA-EngineType
JEA-EngineCapacityCategory
JEA-EWeategoary
JEA-GVWiategory
Pollutant
Unit
EFyear
a
b
©
d
Source

it »

=

Table

Field:

Sart:
Showr
Criteria:
or:

UBE-VehicleType |JEA-VehicleType |JEA-BusOrTruck |JEA-EngineTvpe JEA-EngineCapacityCategory JEA-ElWcatezory |JEA—
sd2-EF-Tyrel -5Susd2-EF-Typel -Su sd42-EF-Typel —Sulsd2-EF-Type! —SLs42-EF-Typel —Sub

Al

sd2-EF-Typel -Suksd42-L

-

Field
Table
Sort
Show,
Criteria
(o]

JEA-GVWeategory  Pollutant: “Diesel” |EFvear

s42—EF-Type!1 —Sub

EFvear_r

countByEF

km_per vByEF |countByType km_psr vByTvpe F\’byTyr:;
sd42—EF-T 542 -EF-Tys42 -EF-Tvpe s42—-EF-Typel - 542 -EF-Type1 542 -EF-Typ=1 -5 542 -EF

[

Field
Table:
Sort
Show:
Criteria:
(o]

RbyTyes  |EFton

s42-EF-Tys42-EF- s42-EF-Type M_EFforDiM_EFforDi M_EFforDEM_EFforD

Speed_km_h

a

=] c

d

EF: ([al+[b]/[Speed EF R: (lal+[k]/[Speed. Pollutant

3

s42—-EF-Type

O
P

£ s45-EF-Typel -Diesel-Sub2

= B

SELECT [s42-EF-Typel —Subl[UB-VehicleTvre] [s42-EF-Tvpel —Subl [JEA-VehicleType], [s42-EF-Tvrel —Subl[JEA- =
BusOrTruck] [542-EF-Tvpe1-Subl[JEA—EngineTyrel, [542-EF-Tyrel —Subl [JEA-EngineCapacityCatezory], [s42-EF-Type1-L
Sub] [JEA-ElWecatezory], [542 —EF-Tvpel -Sub] [JEA-GVWeategory] “Diessl” AS Pollutant, [s42-EF-Type1—Sub] EFvear,
[s42-EF-Typel —SublEFvear r, [s42—-EF-Type1-Sub].countByEF, [s42-EF-Type! -Sublkm per vByvEF, [s42-EF-Type! -

Subl countByType, [842-EF-Typel —Sublkm_per vByTvee, [42-EF-Typel —Subl RbyvTyee, (542 -EF-Typel—Subl EFton, [s42-
EF-Type! —SublSpeed km _h, M EFforDB.a, M EFforCB.b, M EFforDB.c, M EFforDB.d,

([al+[bl/[Speed km_h I+ ck[Speed km_hHd#[Spreed km_h1#[Speed km Rl#[EFvear r#[EFton#IIfl[s42—EF-Typs | —Subl[JEA-
EngineTvpel="Gasocline and LPG”,0,0.316756414) AS EF,
([al+[bl/[Speed km_hHc#[Speed km hHd#[Speed km_hl#[Speed km_h]#[EFvear ri#[EFton#[Rby Ty J#1H [s42 —EF-Typs1 -
Subll[JEA-EngineType="Gasoline and LPG",0,0316756414) AS EF R
FROM [542-EF-Typel —Sub] LEFT JOIN M _EFforDB ON ([42 -EF-Type1 =Subkl] EFvear = M_EFforDB EFyear) AND ([s42-EF-
Typel—Sub]Pollutant = M EFforDEB Pollutant) AND ([s42—-EF-Typs1 -Sub) [JEA-GYWcategory] = M EFforDB.[JEA-
GVWeatszory]) AND ([542 -EF-Typel —Subl [JEA-ElWcatezory] = M EFforDB.[JEA-ElWcategory]) AND ([s42-EF-Typel —
Subl [UJEA-EngineCapacityCatezory] = M_EFforDB.[JEA-EngineCapacityCategory]) AND ([542-EF-Typel —Subl[JEA-
EngineType] = M_EFforDB [UEA—Engine Type]) AND ([s42 -EF-Type1—Sub] [JEA-VehicleTyp=] = M_EFforDB [JEA—
VehicleType])
WHERE ((([s42-EF-Tynel -Subl Pollutant)="C02" 1
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Right-click “s45-EF-Typel-Diesel-Main” query and click [Design View]. In this query, organize the diesel oil
consumption factor by vehicle type by traffic speed.

Right-click “s45-EF-FuelRatio-Diesel” query and click [Design View]. In this query, organize the diesel
consumption by vehicle type by travel speed.
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[3H s45-EF-FuelRatio-Diesel o B2
=

1R

s45-EF-Typel - Diesel-5ub2

UB-VehicleType
JEA-VehicleType
JEA-BusOrTruck
JEA-EngineType
JEA-EngineCapacityCategory
JEA-EIWategory
JEA-GVWeategory

Pallutant

EFyear

EFyear_r

countByEF

km_per_yByEF

countByType
km_per_yByType

RbyType

EFton -

A

-

[[N0.3

Field: |UB-VehicleTyee | Th1: “Diesel” Pollutant  |Speed km_h [EF R total: EF R |RbyTyee total: RbyTwoe  |EF g per km: Sum([E

Table: [s45—EFTvpe! —Di sA5-EF-Ty sd5-EF-Tyre | sd45-EF-Type1 —Dic sd5-EF-Type1 —Diessl-Sul
Total: |Group By Group By Group By | Group By Sum Sum Expression
Saort:
Append Too (UB-VehicleTvoe |JEA-EngineTwvpe Pollutant Speed km_h EF R_total RbyT vpe_total EF g per_km
Criteria:
ar -
4 »

»

Field: |EF_g_per_km: Suml([EF RD/Sum((RbyTvme]) EF L per km: Sum([EF_RD/Sum([RbyTve])#0.001219363 JEA-EngineTvre

Takle: s45-EF-Typel —Diesel-&
Total: |Expression Expression Where
Sort:
Append To: |EF g per_km EF L per km
Criteria: <>"Gasoline and LPG”
or: A
4 il »

Right-click “s46-EF-Typel-TraVol” query and click [Design View]. In this query, set the coefficient of traffic
volume by vehicle type by travel speed.

SUURI-KEIKAKU CO., LTD. - 150 -



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Phase 2 Mongolia
Technical Manual 07: Manual for Development and Updating of Emission Inventory

Right-click “s47-EF-Type2-Sub” query and click [Design View]. In this query, organize the emission factor
and fuel consumption factor by vehicle type.

[ s47-EF-Type2-Sub

M

H41_EF Typel

UB-VehideType
Pollutant
Speed_km_h
EF_g_per_km

-

Field: [Pollutant Speed_km_h UB-VehicleTve  |EF g per_ km_ave: EF 2 per_km ;
Table: [t41 EF Tvpe!  t41 EF Typsl  |t41 EF Tvpsl t41 EF Typel
Total: |Group By Group By Group By Auvg
Crosstab: |Row Heading Fow Heading Column Heading Value
Sort: [Ascending Ascending Ascending
Criteria:
or: ~
Iu »

Right-click “s47-EF-Type2-Main” query and click [Design View]. In this query, crate the table organized by
“s47-EF-Type2-Sub” query.

6.1.3.9 Calculation of the Emission of Vehicle Exhaust Gas from Major Road

Right-click “s61-EmissionMajorRoad-s02-insert-Sub1” query and click [Design View]. In this query, calculate
the traffic count by link, season, weekday or holiday, hour, and vehicle type.
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Table: |RoadT rafficCd RoadT rafficCout RoadT rafficCoun RoadT rafficCdt03_TrafficCo t03_TrafficCo t03_TrafficCo t03_TrafficCo t0

‘E s61-EmissionMajorRoad-s02-insert-Subl 2=
-
RoadTrafficCount 20160404 03 _TrafficCountSerialized M_DayCount =
LinklD - . .
TrafficCountlD LocationlD season
MormalDIrection Season DayType
ReverseDirection DayType DayCount
SpeedClass Direction
Startx TimeFrom
Start¥ TimeTo
Endx E TimeTalnt M_TimeClass
End¥ TimeText *
Midx UB-VehicleType 71D
Midy Count TimeTo
LinkTotalLength IntFlg TimeTolnt
Shape_Length i RowStatus TimeClass
-
A 3
-
Field: IS E TrafficCountlD | Shape_Length SpeedClass  |Season DayTvpe TimeTo (=

Sort:
Show:
Criteria: >0
or:
A | m
Field TimeTa TimeTolnt UB-VehicleType |Count TimeText TimeClass DayCount ;
Table: 103 TrafficCo t03_TrafficCo t03_TrafficCountSet03 TrafficCo 103 TrafficCo M _TimeClass M _DayCount
Sort:
Shows
Criteria: U2 AR
or:

Right-click “s61-EmissionMajorRoad-s02-insert-Sub2” query and click [Design View]. In this query, add
averaged travel speed to “s61-EmissionMajorRoad-s02-insert-Subl1” query.
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=5 s61-EmissionMajorRoad-s02-insert-Sub2

s61-EmissionMajorRoad-s02-insert-Subl

LinkiD
TrafficCountlD
Shape_Length
SpeedClass
Season
DayType
TimeTo
TimeTolnt
UB-VehicleType
Count
TimeText
TimeClass
DayCount

t07_TravelSpeed
*

SpeedClass
TimeClass
Season
DayType
TravelSpeed

A\

-

(A3

-

3

Field
Table
Sort
Show
Criteria
or

4 |m

[*]TrafficCountlD  Shape_Length

s61—-Emission s61-EmissionMajs61-Emissionhe s61—Emission s61—Emission s61—-Emission s61-Emission|s61-EmissionMajo/s61-

SpeedClass

Season

DayTvee

TimeTolnt

UB-YehicleTyps Oow;

Field:
Takle:
Sort:
Show
Criteria:
or

DavTvee

TimsTolnt
561 -Emission s81-Emission s61-Emissionhlajo/s61 —Emission s61 —Emission 561 —Emission t07_TravelSpe

UB-VehicleTwpe  Count

TimeClass

Davlount

Travellpesd

[N

Right-click “s61-EmissionMajorRoad-s02-insert-Main” query and click [Design View]. In this query, select
the emission factor by pollutant from vehicle type and travel speed and calculate the emission by link, season,
weekday or holiday, hour vehicle type, and pollutant.
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5 s61-EmissienMajorRoad-s02-insert-Main o B
sb1-EmissionMajorRoad-s02-insert-5ub2 141_EF_Typel =
LinkD N
T:-:fri(Cnunﬂn UB-VehicleType
Shape_Length :olluza:t h
SpeedClass peed_km|
Season EF_g_per_km
DayType
TimeTolnt
UB-VehicleType
Count
TimeClass
DayCount
TravelSpeed
4w 3
Field: [LinkID TrafficCountlD |Shape_Length |SpeedClass Season [*|DayType TimeTolnt LUB-VehicleType OOl;
Table: [s61-Emission|s61-EmissionMajs61-EmissionM s61-Emission s61-Emission s61-Emission s61-Emission sfi1 —Emissionhajc s61
Sort:
Append Ta: [LinkID TrafficCountlD |Shape_Length |SpeedClass Season DayTwpe TimeTolnt LB-VehicleType Cou
Criteria:
or -~
4 lu b
Field: [IUB-VehicleTyvoe |Count TimeClass DayCount TravelSpeed EF g per_ km: [Ifl[s61 —EmissionMajochad—sOZ—inser;
Table: |s61-EmissionMajcs61—Emission|s61—Emission s61-Emission s51 -Emission
Sart:
Append To: [LB-VshicleType Count TimeClass DayCount TravelSpeed EF g per km
Criteria:
or -
4 1] 3

| b

Field: |EF g_per km: IEF g_per km_org: EF Emission_g_per km: [E Emission_g_per km_orz: t:Emmission_g: [ElEmmission_g_org: 1Emiss

Takle 4 EF Typel
Sort:
Append To: |[EF g per km  |EF 2 per km org Emission g per km  Emission g per km org  |Emmission g Emmission_ g org  Emiss
Criteria:
or -
4 [ »

3

Field: |Emission_g_per km_org: t« Emmission_g: [E|Emmission_g_org: 1Emission_g_day: [ElEmission_g_day org: tPollutant

Table: t4 EF Typetl
Sor:
Append To: |[Emission_g_per km_org  Emmission_g Emmission_g_org Emission_g_day Emission_g_dav_org  Pollutant
Criteria Iz Mot Mull
or -
4 I} »
‘_3,=:| s6l-EmissionMajorRoad-s02-insert-Main = = 3

INSERT INTO t51 EmissionMajorRoad { LinkID, TrafficCountlD, Shape_Length, SpeedClass, Season, DayType, TimeTolnt, -+
[UB-VehicleTyrel, [Count], TimeClass, DayCount, TravelSpeed, EF = per km, EF 2 per km_org, Emission_g_per_km,
Emission g per km_org, Emmission_g, Emmission_g org, Emission_g day, Emission_g dav org, Pollutant )

SELECT [561—EmissionMajorRoad—s02—insert=Sub2 1 LinkID, [s61-EmissionMajorRoad—s02—insert—5ub2 1 TrafficCountID,
[s61-EmissionMajorRoad-s02—insert—Sub2] Shaps Length, [s61-EmissionMajorRoad—s02 —insert—Suk2 1 SpeedClass, [s61-
EmissionMajorRoad-s02 —insert—5ub? ] Season, [s61-EmissionMajorRoad—s02—insert—Sub? ] DayvTvre, [561-
EmissionMajorRoad—s02—insert—5ub? ] TimeTolnt, [s61 —EmissionhajorRoad—s02 —insert—Sub? ] [UB—VehicleTvre] [s61—
EmissionMajorRoad—s02—insert—5ub? ] Count, [s61—-EmissionMajorRoad—s02—insert—Sub2 ] TimeClass, [s61—
EmissionMajorRoad—s02—insert—5ub? ] Daylount, [s61—-EmissionMajorRoad—s02—-insert—Sub2 ] TravelSpeed,

Il [561 -EmissionMajorRoad—s02 —inssrt—Suk? JSeason="wintar” And (t4 _EF Typel Pollutant="C02" Or

t4 EF Type! IPollutant="Diessl” Or t41 _EF TypelPollutant="Gascline™ Or

t41 EF Type! Pollutant="50x")t1 EF Tvpel EF g per km#1 32,141 EF Typel IEF 2 per km) AS EF g per km,

41 EF Tyvpe! EF g per km AS EF g per km_org,

[EF = per km#[Count] AS Emission g per km,

141 EF TypelEF 2 per km#[Count] AS Emission g per km org,

[EF g per km#[Count#[Shaps_Length]l/1000 AS Emmission_g,

t41 EF Typel EF g per km#*(Count#[Shape_Length]/1000 AS Emmission_g org,

[EF g per kml#[Countl#[Shape_ Length]/1000#[DayvCount] AS Emission g day,

t41 EF Typel EF g per km#*[CountJ#[Shape_Langth]/1000%[DayCount] AS Emission_g_day org,

t41 EF Typel Pollutant

FROM [s61-EmissionMajorRoad—s02-insert—5uk2] LEFT JOIN t41 EF Typel ON ([s61—EmissionMajorRoad—s02 —insert—
Suk?] TravelSpead = t41_EF Typel Speed km_h) AND ([s61-EmissionMajorRoad—-s02—-insert—Sub2 1 [UB-Vshicle Type] =
t41 EF Type! [UB-VehicleType])

WHERE (((t41 EF Typel! Pollutant) Is Mot MNull));
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Right-click “s62-EmissionMajorRoadTotal-s02-insert-Sub1” query and click [Design View]. In this query,
cross tabulation of the emission by link, season, weekday or holiday, hour vehicle type, and pollutant is
conducted.

=j:| s62-EmissionMajorRoadTotal-s02-insert-5ubl

»

t61_EmissionMajorRoad
UD=vEmOETypE
Count
TimeClass
DayCount
TravelSpeed
Pollutant
EF_g_per_km
EF_g_per_km_org
Emission_g_per_km
Emission_g_per_km_aorg
Emmission_g
Emmission_g_org
Emission_g_day
Emission_g_day_org i

Am 3

i »

Field: |Dummy: 1 [z]Pollutant: I [t61_EmissionM Emission_ton_per vear: Sum([Emission_g_day]/1000000)
Table:
Total: [Group By Group By Expression

Crosstab: |Row Heading Column Heading YWalue
Sort
Criteria:
or:

4 m 3

Field: |[Emission_ton_per vear: Sum([Emission_g_day]/1000000)
Tahle:
Total: |[Expression

Crosstab [Value
Sort:
Criteria:
or

I f »

4 | »

Right-click “s62-EmissionMajorRoadTotal-s02-insert-Main” query and click [Design View]. In this query,
add the result by “s62-EmissionMajorRoadTotal-s02-insert-Sub1” query to table.
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6.1.3.10 Calculation of the Emission of Vehicle Exhaust Gas from Minor Road

Right-click “s28-VehList-UpdateUBfield04-GasSulfur-Sub” query and click [Design View]. In this query,
calculate the emission in minor road by multiplying the emission in major road by the ratio of traffic volume in
minor road to traffic volume in major road in last year.

Field: |CO2_tpy: [t62_F Diesel_tpy: [t6 Gasoline_tpy: [t62_FE HC tpy: [152_FMNOx_tpy: [t62 PM_tpy: [t82_ISOx tpy: [t62_ | TraVol_mvkmpy: [t62_Emis:
Table:
Sort:
Append To: |CO2 tpy Diesel_tpy Gasoline_toy HG tpy NOx_tpy PM ey SOx_tpy TraVol_mvkmpy
Criteria:
or: -

M3

e
-

Right-click “s72-EmissionMinorRoadTotalByGrid-s02” query and click [Design View]. In this query,
calculate the emission by grid in minor road by multiplying the total emission in minor road by the population
ratio by grid.

SUURI-KEIKAKU CO., LTD. - 156 -



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Phase 2 Mongolia

Technical Manual 07: Manual for Development and Updating of Emission Inventory

Field

Table

Sort
Append To
Criteria

or,

S0 tpy: 111 _ENOx_tpy: 171 _1C0 tpy: t71_ERHC tpy: t71_E Gascline_tpy: t71Diesel_tpy: t71C02 tpy: t71_ TraWol mvkmpy: 77

SO0 _tpy

MO _t oy

CO _tpy

HG _tpy

Gasoline_tpy

Diesel_tpy

CO2 _tpy

[

TraVol_mvkmpy

Right-click “s73-EmissionMinorRoadTotalByGridBySeason-s02-Sub1” query and click [Design View]. In this
query, calculate the seasonal traffic volume by grid in minor road.
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Right-click “s73-EmissionMinorRoadTotalByGridBySeason-s02-Sub2” query and click [Design View]. In this
query, calculate the total traffic volume in minor road.

Right-click *s73-EmissionMinorRoadTotalByGridBySeason-s02-Main” query and click [Design View]. In
this query, calculate the seasonal emission of grid by multiplying the emission of grid in minor road by the
ratio of seasonal traffic volume to total traffic volume.
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[ s73-EmissionMinerReadTotalByGridBySeason-s02-Main = B
= yGridBy

i »

s13-EmissionMincrRoadTetalByGridBySeason-s02-Subl £72_EmissicnMinorRoadByGrid

Season o}
TraVol_mvpykm Iy
Column_
Row
s73-EmissionMinorRoad T otalByGridBySeason-s02-5ub2 MinX

S MinY
‘ PM_tpy

SOx_tpy

NOx_tpy

TraVol_mvpykm_total

Gasaline_tpy
Diesel_tpy
CO2_tpy
TraVol_mvkmpy

A

-

Field: | AN [r|Season PM_tpy: 172 _EmissionMinorRoadByGridPM_tpy/[TraVol_mvpyvkm_total#[TraVol mvpykm]  |SOx tpy: tTZi;
Table: t72 Emissionhs73-Emission
Sort
Append To: | IXY Season PM_tpy S0x_tpy
Criteria:
or:
AL 3

»

Field: |SOx_tpy: t72_INOx tpy: t72_1C0 tpy: 172 EHC tpy: 172_E Gasoline_tpy: 172 Diesel_tpy: 172 ECO2 tpy 172 TraVol mvkmpy: 172
Table:
Sort:
Append To: [50x tpy NOx tpy CO tpy HG tpy Gasoline tpy Diesel tpy CO2 tpy TraVol mvkmpy
Criteria
or

4 I} »

6.1.3.11 Emission Factor of Fugitive Dust from Road

Calculate the emission factor of fugitive dust from road by inputting and updating the value of the calculation
sheet for calculating the emission factor by the method shown in 6.1.2.2 (EmissionFactor 20160909 EN.xIs).
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Update the result of the above calculation sheet to [PM10_Autumn_Min] and [PM10_Winter_Min] columns in
“M_FugitiveDust_EF” table

6.1.3.12 Calculation of Fugitive Dust Amount by Vehicle Travelling in Major Road

Fugitive road dust by road traveling is calculated by the following formula. In the database, we create queries
to calculate this.

Figitive dust amount (ton) = traffic volume (unit x km) x fugitive emission factor of major road (g/unit
X km)

Since the emission factor is seasonal, it is necessary to calculate traffic volume by season as well. This
calculation formula is the same for the calculation of the fugitive dust in minor road.

Right-click “s64-EmissionMajorRoadTotalByLinkBySeason-s02-insert-sub” query and click [Design View].
In this query, cross tabulation of the emission by link by season is conducted.
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Field: |Emission: Suml([EF_g_per_km#[Count #[DavCount]/1000000) IsPaved: 2
Takls

Total: |[Expression Expression
Crosstab: |Value Row Heading
Sort
Criteria
or -

i3

Right-click “s64-EmissionMajorRoadTotalByLinkBySeason-s02-insert-Main” query and click [Design View].
Add table to the result of cross tabulation in “s64-EmissionMajorRoadTotalByLinkBySeason-s02-insert-sub”

query.
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Field: |02 tpy km | Diesel tpy km  |(Gasoline_tpy km HC tpy km NOx_tpy km  |PM_tpy km  SOx_tpy km  TraVol mvpy km
Table: |s64—Emission s64-EmissionM s64-EmissionMajorl s64—Emission s84—Emission|s64-Emission s64—Emission s84—EmissionMajorf
Sort:
Append To: (CO2 tpy km | Diesel_tpy km  |Gasoline_tpy_km HC tpy km NOx_tpy km  |[PM_tpy km  SOx_tpy km  TraVol mvpy km
Criteria:
or

M3

4 .

To cross tabulation of the traffic wvolume per 1km by link by season, right-click
“s67_EmissionMajorRoadTotalByLinkLineSource-s02-TVcross” query and click [Design View].

Show “t64_EmissionMajorRoadTotalByLinkBySeason” table on this query and set the output item as follows.
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‘j:‘ s67-EmissionMajorRoadByLink_LineSource-s02-TVcross

i f ¥

t64_ErnissionMajorRoadT otalByLinkBySeason

LinkID

Season

IsPaved
Shape_Length
CO_tpy_km
CO2_tpy_km
Diesel_tpy_km
Gasoline_tpy_km
HC_tpy_km
MOw_tpy_km
PM_tpy_km
SOx_tpy_km
TraVol_mvpy_km

L AT

Field: [LinkID EShapeiLength IsPaved Season TraVol_mvpy kD &5t TraVol_mwvpy km
Table: 164 Emissionht64 Emissionh t64 Emissionht64 EmissionMajor t64 EmissionMajorRoadTotalBylLinkBySeason
Total: |Group By Ciroup By Sroup By Group By Sum

Crosstab: |Row Heading |Row Heading |Row Heading |Column Heading | Value
Sort:

Criteria:
or:

Iy »

Alm

To calculate the fugitive road dust per 1km by multiplying traffic volume by emission factor, right-click “s28-
VehList-UpdateUBfield04-GasSulfur-Sub™ query and click [Design View]. In this query, extract the regulation
year of exhaust gas of vehicle by pollutant in 2004.

Join “s67_EmissionMajorRoadTotalByLink_LineSource-s02-TVcross” query and “M_FugitiveDust_EF” table
on [IsPaved] column.
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'ﬁj s67-EmissionMajorRoadByLink_LineSource-s03-FDEmis_pkm

M_FugitiveDust EF

&

OBJECTID

PR1OWinter_gpkm_Min
PR10AUtumn_gpkm_Max
PR1OWinter_gpkm_Max
Remarks

40m

IsPaved -—‘\‘_\R_‘_.
PRL10AUtUmn_gpkm_Min

s67-EmissionMajorRoadByLink_LineSource-s02-TVcross

*

LinkID
Shape_Length
IsPaved
nonwinter
winter

Set the output item as follows. Calculate the annual emission per 1km by summing the emission

multiplying the seasonal traffic volume by seasonal

emission factor emission per traffic volume.

Field: |LinkID ElShape’Lemgth IsPaved
Table: |s67-Emission =8 7-EmissionMs 56 7-Emission

Total: |Group By Group By Group By Expression
Sart
Show
Criteria

o

LRI

PM10 tpy km: Sum([nonwinter[PM1 0Autumn_gpkm Min+[winter#[PM1 0Winter gpkm Min])

i3

Calculate the annual fugitive road dust by link by multiplying the annual emission per 1km by the link length.
Right-click “s28-VehList-UpdateUBfield04-GasSulfur-Sub” query and click [Design View].

Join “RoadTrafficCount_20160404” table, “s67-EmissionMajorRoadByLink_LineSource-s03-FDEmis_pkm”

query on [LinkID] and [Shape_Length] column.
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Set the output item as follows. Calculate the emission by multiplying the annual emission per 1km by link
length. PM10 emission is the same as PM emission.

Field: |LinkID [=]5hape_Length Startx Starty Endx EndY i Midy P _tpy: [1571 PMI D _tpy [tf;
Table: |RoadT rafficCc RoadT rafficCc RoadT rafficCe RoadT rafficCe RoadT rafficCc RoadT rafficCd RoadT rafficCd RoadT rafficCe
Sort: |Ascending Ascending
Show
Criteria
or -
A 3
Field: |PM_tpy: [567—EmissionajorRoadBylLink_LineSource—s03-FDEmis_pkm]I[PM10_tpy_km#[RoadT rafficCount 20160404 [Shape_Length]/1000  PM1 ij\,;
Table
Sort.
Showr
Criteria Iz Mot Mu
or -
4 I >

Click [Design]-[Create Table]

Set the table name (Here it is “t67_EmissionMajorRoadByLink_LineSource_FDEmis”).

Click [Design]-[Run]
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Click [Yes].

Create the input data table of fugitive road dust in major road for simulation.

==z | 167_EmissionMajorRoadByLink_LineSource_FDEmis = = 3

LinklD - Shape_leng - Startd - Starty - Endx - End - Pulict - hulic™" - Phtpy - PMIO_tgy - -

o1 1044023084 64307246811 5313512434 6428576074 53145491464 6430178677 5314030741 1356640038 1356640038

o 2245753941 642957 6074 5314548164 643161 8106 53 G777.705 643116.7750 5315660633 25168224024 25168224024

oz 3855026814 64307248511 5313512434 642700134 5313389335 642879514 5313475422 2444424471 244442441 =

02 3875723472 6423458118 5312542538 6423175325 5312153035 6423480633 53123545429 2457216146 2457216148

0z 9231456535 642703134 53133885335 6423498118 5312542838 (425255755 5312867613 5705548740 5705548740

03 1209605961 643264 8285 53125316442 G430726911 5313512434 6431751124 5312816517 779639648 779659648

041 025118773
041 5451167005
04-2 566.0408513
05 2684571158
[vis} 1331 543557
05 1664165269
o5} 10193568814
D6 2847 612489
07 3427335578
o7 366.3030836
o7 3864254566
07 403 4246626
o7-2 271 41357808
o7-2 4157468191
oi-2 444 361 7303
o} 8956312454
08— 1445260449
08— 3262236054
0g-2 1577572629
08-3 98433721146
10-1 G38.8684567
101 1623458705
10-1 2004281710
10-2 2157.070241
1" 1413783087
1" 1701 25500
11 3614302613

12 1207627784
Record: M 10f197 » H M

644003 G064
6440162185
6435802832
GE50045 4804
6481851587
6475500809
645466 8004
65200322582
646385 8383
6475500809
6467536387
G47164 7624

646047 155
6457761874
645404 4167
G47457 5024
635407 3804
637835 3877
640628 2669
6413665725
G35734.3443
635771 8187
6362787024
6352763479
634737 6083
G33386.3353

631773775
6337080052

te Search

5312875835

531243067
5313264 833
5312880065
5311824781
5311869518
5310626 863
53093524 567
5311785838
5311869518
S311825415
53116868129

531178126
53117702146
53118562148
5310875 858
5315180260
5315157.084
5313520120
5312166238
5313735225
5312168865
531405980

5310041 36
5309853032
5310065473
5302647 025
5304182006

6435802832
644003 8064
643072 6511
645882 5456
G50045 4504
G48185 1587
6454541275
645466 8904
646047 155
647154 7626
646358 6383
6457836387
457761874
645404 4167
G45021 3234
6475500809
63703530877
640628 2669
641366 5725
642011 8287
636276 7084
G35734.3443
636552 4073
635771 8187
633386 3353
831778775
G282286174
633581 8829

5313264 833
5312075035
5313512434
5313082 888
5312880063
DE115824781
5310607874
5310626 863
531175126
5311868129
53117685838
53182545
53117702146
5311556218
5312155891
5311869518
5315157.084
5313520120
5312166238
5311433635
531405980
5313735225
5316031
5312168865
5310065473
5302647 023
5312102300
5305343571

6435163518
6440221812
643325 0641
645965 4221
648647 7663
645351 3428
G452606672
6507307867
646218 4852
647367 2280
G46587 7722
G45284 1171
645211 6386
645581 9255
6452177158
G475227040
637121 6067
635256 7854

640847 825
6417205787
6360135144
635608 3057
636404 6520
6358158751
634031 2022
G32603.2280
630562 .0073
633787 9685

0313149002
5312704 663
5313387154
53125687825
9312350107
9311849734
5310663 066
5302556 461
5311784108
SA11879.785

D311795.42
S3116847 449
5311774172
5311844251
0312076 643
9311422552
5315083194
5314380005
5312813611
2311824037
53138588740
5312854534
5315050488
5311100254
5308830032
308733559
0310832053
5304779 666

3861315654
4030416877
4162217647
1768062073
37652581388
1035862460
9425459085
2725435772
2086556536
32026274483
3466025583
3527185484
2373000018
3669851803
3885102636
5188709274
1380825207
3071650015
1435407424
9273008916
5848666853
1509317063
1843318222
2005360856
6320679662
7 H055586484
1615866612
44807095871

3861315654
4030416877
4162217647
1768062073
37652581388
1035862460
9425459085
2725435772
2086556536
32026274483
3466025583
3527185484
2373000018
3669851803
3885102636
5188709274
1380825207
3071650015
1485407424
9273008916
5848666853
1509317063
1843318222
2005360856
6320679662
7 H055586484
1615866612
44807095871 b

6.1.3.13 Calculation
Road)

of Fugitive Dust Amount by Vehicle Travelling in Minor

Road (Paved

Right-click “s74_EmissionMinorRoadTotalByGrid-s01-TVcross” query and click [Design View].
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Show “t73_EmissionMinorRoadByGridBySeason” table on this query and set the output item as follows. In
this query, cross tabulation of the emission by grid by season is conducted.

@ s74_EmissionMinorRoadTotalByGrid-s01-TVeross =] = 2

3

173_EmissionMinorRoadByGridBySeason

jin]

DIr

Season
PM_tpy
S0x_tpy
NOx_tpy
CO_tpy
HC_tpy
Gasoline_tpy
Diesel_tpy
CO2_tpy
TraVol_mvkmpy

AL

-

Field: |IXIv [+]Season TraVol mvkmpy® &51: TraVol_mvkmpy
Table: [t73_Ermissionh t73_Emissionh t73_EmissionMinorRoadByGridBySeason
Total: |Group By Group By Sum

Crosstab: |Row Heading Column Headi Value
Sort
Criteria:
or:

(M3

AL

Right-click the “s75_EmissionMinorRoadByGrid_FD_Paved” query and click [Design View].
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Join “ApartmentGerArea” table, “s74_EmissionMinorRoadByGrid-s01-TVcross” query on [I1XIY] column and
join “ApartmentGerArea” table, “M_FugitiveDust_EF” query on [IsPaved].

s74_EmissionMinorRoadTotalByGrid-s01-TVeross ApartmentGerArea M_FugitiveDust_EF

* Iy - *

Y FID_apartment_area_gridikm OBJECTID

nonwinter FID_apartment_area IsPaved

winter Area_ALL PM10AUtumn_gpkm_Min
FID_Gridlkm_1 PM10Winter_gpkm_Min
Columnl PML0Autumn_gpkm_Max
Row_1 PRMLOWinter_gpkm_Max
MinX_1 Remarks
Min¥_1
Max¥_1
Max¥_1 -
CentreX_1 3
Centre¥_1
Z_SRTM_1
DIY_1
apartmentArea_r
IsPaved -

Set the output item as follows. Calculate the emission by multiplying the traffic volume by season by grid by
emission factor per traffic volume and by the area ratio of apartment area or ger area by grid.

Field [IxIv [=]Column_ Row Win Mim'y SOx tpy: "7 N tpv: ™7 |PM_tpy: Suml(lPM10_tpy: S;

Table: |[ApartmentGel ApartmentGel ApartmentGel ApartmentGel ApartmentGie)

Total |Group By Giroup By Group By Giroup By Giroup By Expression  Expression  |Expression  Expression

Sort: |Ascending

Show.
Criteria

or -

A m »

Click [Make Table] in [Design]

Set the table name (Here it is “t75_EmissionMinorRoadByGridForSimulation_FD_Paved”).
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Click [Design]- [Run].

Click [Yes].

Create the input data table of fugitive road dust in minor road (paved road) for simulation.

==z t75_EmissionMinorRoadByGrid_FD_Paved = = 3
Iy - Column. - Fowe - Il - i > SO tpy o« MNOW_ty . Ph_tpy - PR O tpy - GOty -
230018 23 18 633000 5288000 a a
230018 23 15 633000 5298000 8] 8]
230020 23 20 633000 5300000 GO7252E-05 §.07252E-05
230021 23 21 633000 5301 000 Q023006337 0023006337
230022 23 22 G33000 5302000 00153649358 0015364335
230023 23 23 633000 5303000 0022025282 0022025252
230024 23 24 633000 5304000 0008413580 0008413580
230025 23 25 633000 5305000 0033075443 0033075443 =
230025 23 26 633000 5306000 8] 8] =
230027 23 27 G33000 5307000 QOOF777032 0003777032
230028 23 28 G33000 5308000 0014722454 0014722454
230028 23 28 633000 5308000 Q6201156 0016201156
230030 23 30 633000 5310000 01001325815 0100132815
230031 23 il 633000 5311000 02234286587 0223428697
230032 23 3z G33000 5312000 Q056187601 0056197601
230033 23 33 633000 5313000 0019578247 0013578247
230034 23 34 G33000 5314000 4] 4]
230035 23 &5 633000 5315000 118567E-05 1.18567E-05
230038 23 36 633000 5316000 252555E-05 252555E-05
230037 23 37 633000 5317000 GE0662E-05 650662E-05
230038 23 34 G33000 5518000 000035344 0000355344
230038 23 38 633000 5319000 0002860282 0002860252
230040 23 40 633000 5320000 000208683 000208683
230041 23 4 633000 5321000 Q0Me00787 0.001900787
230042 23 42 633000 5322000 Q000408433 0000408433
230043 23 43 G33000 5323000 o} o}
230044 23 44 G33000 5324000 o} o}
230045 23 45 633000 5325000 8] 8] -
Record: 4 4 1859 of 6400 » M » < Mo Filte Search
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6.1.3.14 Calculation of Fugitive Dust Amount by Vehicle Travelling in Minor Road (Unpaved
Road)

Right-click the *s75_EmissionMinorRoadByGridForSimulation_FD_Unpaved” query and click [Design
View].

Join “ApartmentGerArea” table, “s74_EmissionMinorRoadByGrid-s01-TVcross” query on [I1XIY] column and
join “ApartmentGerArea” table, “M_FugitiveDust_EF” query on [IsPaved].

s74_EmissionMinorRoadTotalByGrid-s01-TVeross ApartmentGerArea M_FugitiveDust_EF

* DI " *

DI FID_apartment_area_gridlkm OBJECTID

nonwinter FID_apartment_area IsPaved

winter Area_ALL r PM10Autumn_gpkm_Min
FID_Gridlkm_1 PM1OWinter_gpkm_Min
Caolumnl PM10AUtUmMNn_gpkm_Max
Row_1 PM1OWinter_gpkm_Max
MinX_1 Remarks
Min¥_1
Ma_1
Max¥ 1 =
CentreX_1 3
Centre¥_1
Z_SRTM_1
DY 1
apartmentirea_r
IsPaved - »J

Set the output item as follows. Calculate the emission by multiplying the traffic volume by season by grid by
emission factor per traffic volume and by the area ratio of apartment area or ger area by grid.
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Fisld: |IXIY [~|Column_ Fow inx Min' SOxtpy: 77 [NOx_tpy: ™ PM_tpy: Sum(lPM10_toy: Sui OO;
Table: |ApartmentGel ApartmentGel ApartmentGel ApartmentGel ApartmentGel
Total: |Group By Group By Group By Group By Group By Expression |Expression  Expression |Expression G
Sort: |Ascending
Show
Criteria:
or -
A 3
Field: |PM_tpy: Sum([[nonwinterl#[PM1 0Autumn_gpkm Min[winter#[PM10Winter gpkm Minl#(gerfrea r#0.7)  |PM10 tp=
Table:
Total: |Expression Express
Sort:
Show:
Criteria:
ar -
4 1] »
Field: [PM10_tpy: Suml{[nonwinter#[PM1 DAutumn_gpkrmn_Minl+[winter[PM1 0Winter gpkm_Min]#[gerfirea r#07)  |CO tpy *" IsPaved ;
Table ArartmentGe
Total: |Expression Group By Where
Sort
Show ]
Criteria 0
ar -
4 [ »

Click [Make Table] in [Design]

Set the table name (Here it is “t75_EmissionMinorRoadByGridForSimulation_FD_Unpaved”).

Click [Design]- [Run].

Click [Yes].
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Create the input data table of fugitive road dust in minor road (unpaved road) for simulation.

t75_EmissionMinorRoa rid_FD_Unpave =
4 t75_EmissionMinorRoadByGrid_FD_Unpaved [

IKIY -«  Column, - Fow - i - i’ » BOx tpy - MOx tpy - Ph_tpy  » PRHO tpy » SOty - s
180013 18 13 G25000 5283000 0 0
180014 18 14 628000 5294000 0044715804 0044715804
180015 18 15 28000 5285000 0469368715 04653658715
180016 14 14 G28000 5286000 0473457043 0473457043
180017 18 17 G25000 5257000 0065715288 0068715288
180018 18 18 623000 5298000 8] 8] =
180019 18 15 628000 5258000 4] a
180020 18 20 G28000 5300000 o} o}
180021 18 21 G25000 5301000 o} o}
180022 18 22 G23000 5302000 0222667114 0222667114
180023 18 23 628000 5303000 0569707225 0568707225
180024 18 24 G28000 5304000 o} o}
180025 18 25 G25000 5505000 o} o}
180026 15 25 G25000 5306000 0 0
180027 18 27 628000 5307000 0063018044 0053018044
180028 18 25 G28000 5308000 0604300295 04604300285
180029 18 29 G28000 5302000 0138511835 01308911835
180030 18 30 G25000 5310000 0044578917 0044878917
180031 18 il 628000 5311000 00405385871 0040535871
180032 18 32 G28000 5312000 0094501141 00945011 41
180033 18 33 G28000 5313000 0108310317 0108310317
180034 18 34 G25000 5314000 124283605 1.24283E-05
180035 18 35 628000 5315000 8] 8] =
El=TaTal=T=3 L M=} La¥=3 [=tel=lalalal |=i=k W=Yalalal ol ol

Record: M 10f6389 » H } { Filte Search

6.2 Conversion Method of Mobile Source Inventory to the Input Data
for Dispersion Simulation

Open “EmissionFromTransport Inv01 2015.mdb”.

1 Developing the Input Data for Dispersion Simulation of Vehicle Exhaust Gas from Major
Road

Right-click “s63-EmissionMajorRoadTotalByLink-s02-insert-Sub” query and click [Design View]. Cross
tabulation of the emission by link by pollutant is conducted in this query.
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£ s63-EmissionMajorRoadTotalByLink-s02-insert-Sub

161_EmissionMajorRoad

[mi3

Count

TimeClass

DayCount
TravelSpeed
Pollutant
EF_g_per_km
EF_g_per_km_arg
Emission_g_per_km
Emission_g_per_km_org
Emmission_g
Emmission_g_arg
Emission_g_day
Emission_g_day_org

-

4 fm

2

Field
Takle
Total

Crosstab
Sort.
Criteria
or

LinkID) E Shape_Length
t61_Emissionht61_Emissionhs
Group By Group By

Row Heading |Row Heading
Ascending

A

column_header: I [Pollutant]>” Travel” [Pallutant] & 7 _tpy km” [Pollutant] & ~_muwpy_km™) Emiss;
Expre

Walue

Group By
Column Heading
Ascending

Field:
Table:
Total:

Crosstakb:
Sort:
Criteria:
o

[+|shape_Length
t61_Emissionht61 _EmissionMe
Group By Group By

Row Heading Row Heading
Ascending

CRIT

(N3

column_header: [Ifl[Pollutant]X. Emission: Sumi[EF g per kmI*[Count]#[DayCount]/1000000)

Expression
WValue

Group By
Column Heading
Ascending

Right-click “s63-EmissionMajorRoadTotalByLink-s02-insert-Main” query and click [Design View]. Add table
to the result of cross tabulation in “s63-EmissionMajorRoadTotalByLink-s02-insert-Sub” query.
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Right-click “s67-EmissionMajorRoadByLink_LineSource” query and click [Design View].

Join “RoadTrafficCount_20160404” table, “t63 EmissionMajorRoadTotalByLink” table on [LinkID] and
[Shape_Length] column.

Set the output item as follows. Calculate the emission by multiplying the emission per vehicle x 1km by traffic
count and length of link.
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Field: |LinkiD Shape Length Startx Starty EndX End¥ Midx Mid'
Table: |RoadTraficCount2016( RoadTraficCount 2016 RoadTraficCount_ 2016( RoadTraficCount 2016( RoadTraficCount 2016( RoadTraficGount 201 6( RoadTraficCount 2016( RoadTraficCount 20160
Sort: | Ascending
Show:
Criteria:
arl
A »
Field: | S0 tpy: [163 EmissionMajorRoadTotalByLink]'[ S0 tpy km]*[RoadTraficCount 20160404][Shape Length] /1000 MO tpy: [163 Emissionh
Table:
Sort:
S. h ow:
Criteria: |1z Mot Mull
oF:
4 1] 4
Field: | S0 tpy [t63 EmissionMsiorRoadTatalByink]{ S0x tpy km]* [RosdTrafeOount_20160404] [Shape Leneth]/ 1000 NOsctpy: [463 Emission | Ph_tpy: [t63 Emissionht: FRA10_tpy: [463 Emission OO _tpy [t63 Emissionh:
Table:
Sork:
Shom:
Criteria |15 Mot Mull
or
[ [T »

Click [Design]-[Create Table]

Set the table name (Here it is “t67_EmissionMajorRoadByLink_LineSource™).

Click [Design]-[Run]

Click [Yes].
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Create the input data table of major road for simulation.

EH t67_EmissionMajorRoadByLink_LineSource = = 2
LinkID -+ Shape_Leng « StartH - Starty . Endx - Endy - Il - Ilicd v » SO« _tpy o« MOw _tpy - Phitpy  « | |&
1 1044023084 6430726911 5313512434 6420576074 5314548164 6430178677 5314030741 2744180358 3573983124 2085357078
o1 2245763941 64255708074 5314540164 6431618106 5316777705 643116.77568 5315660633 50025166 7687876241 44665818059 =
0z 3855026814 6430728911 5313512434 642709134 53133858535 6428795146 5313470422 05185854605 6601414408 0400377002 1
oz 3075723472 6423498118 5312542538 6423175325 5312155035 G42345.0653 5312345420 0521710504 6635958613 0402472175
oz 9231456535 642708134 5313385335 6423455115 5312542538 6425255759 5312967613 1211385039 15408408585 05345226841
03 1200605561 6432645285 5312318442 64307246911 53512434 6431751124 52916517 1227036269 1557711956 0770603424
041 525118773 64400538064 53128755835 6435802832 5313264833 6438165518 5313140802 0760878922 9050825698 0443313752 1
041 5451167005 6440162185 531243067 6440035064 5312575535 6440221812 5312704663 0734200610 9447194666 0462725092 1
04-2 SEG.0408513 6435802832 5313264833 64507246911 5313512434 6433250641 5313387154 0A7GE28Y71 7.000638761 0530855753
0:5) 2684971195 6200454804 5312880065 G455825456 5313002568 64994654221 5312987525 0253319659 3441046041 0193113722
o5 1331 543557 6481851587 53115824751 §500454804 5312880068 6496477666 5312350107 1256274779 17.06458753 05857698661
V5] 1664165268 6475500808 5311862518 6491851587 5311924781 648381 3428 53118040736 1570094229 21 32706122 1186833319
[0L3] 1019388816 640466 8504 5310696863 6484541278 5310607976 6488606670 5310663966 2542008028 32843531552 2231600445
(0l3] 20476194589 6520932202 5309394567 6454665904 5310656563 6507307867 5309956.461 7.352060071 9406527448 6452507726 1
a7 3427335578 6463858353 5311785838 646047155 53117581 .26 64621548502 5311784108 0330114756 4958530864 0261238814
a7 3663030836 6475500808 5311865518 6471847626 5311865128 G4736G7.2286 5311870.785 0352816497 5300603644 0275205184
07— 3564254566 64678303597 553118255 G4638553583 53117855838 6465877722 5311706542 (0351833674 5736548548 030814658243
07 4034246696 6471047626 5311068129 6467036397 5311825415 6462841171 5311047449 0388571336 5837773062 0307500166 1
072 2714137808 646047155 BE11781 26 6457761876 5311770216 6458116386 5311774172 0356266352 4830613736 0254091080 1
or-2 4187468181 6457761876 S311770216 6454044167 5311956218 645581 9255 5311844.251 0550872850 7470640378 03592856817
a7-2 444 3617508 645404 M G67 S311856.218 §45021 3234 5312155891 6452177159 5312076.640 (0583283293 7H057357584 06000508
0] 85563159456 6474978084 5310875858 6475500009 5311865518 6475227040 5311422552 1.067058033 1356575622 0518648108
051 1445260449 63640738058 5315190260 §37535353977 5315157064 637121 6867 5315085196 1.754026073 26.05555005 13593551528
081 3262236954 6378353877 5315157084 640628 2668 5313520120 6392557854 5314380085 4026897566 58001249868 3146422634 !
os—2 1577572628 G40628 2669 5313520120 6413665726 5312166258 540047825 B312813611 2587007776 3476975831 1 862510885
089-3 9848372116 6413665725 5312166.238 6420115287 5311435635 6N 7205757 5311824.037 1647872201 21 83086165 1158507669
101 G639 8684567 6357343443 313735225 §36275.7984 531405585801 6360155144 5313885.740 1137867472 1536702414 1 008858557
101 1623493705 §35771.8187 5312168.865 6357343443 5313735225 635609.3957 5312854534 2887038107 38.98976407 2562248735 o
Record: H 10f197 » H ¥ { o Filte Search 4 i 3

2 Developing the Input Data for Dispersion Simulation of Fugitive Dust from Major Road

See “6.1.3.12 Calculation of Fugitive Dust Amount by Vehicle Travelling in Major Road”.

3 Developing the Input Data for Dispersion Simulation of Vehicle Exhaust Gas from Minor
Road

Right-click “s72-EmissionMinorRoadByGrid-s02” query and click [Design View].

Add these tables such as “Gridlkm”, “t04_Gridlkm_ratio”, and “t71_EmissionMinorRoadTotal”, and join
“Gridlkm” table, “t04_Gridlkm_ratio” table on [IXIY] column.
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t0d_Gridlkm_ratio

Grid] km

t71_EmissionMinorRoadTotal

*

[N

DIy

r_StuWor_gd
r_pop_urban_&d_2009

Set the output item as follows.

Click [Design]-[Append].

Row

MinX

MinY

Paxy

Maxy
Centrex
CentreY
Z_SRTM

NIV
Shape_Length
Shape_Area

*

1D

PM_tpy

S0 _tpy
MNOx_tpy
CO_tpy

HC_tpy
Gasoline_tpy
Diesel_tpy
CO2_tpy
TraVol_mvkmpy

-177 -

SUURI-KEIKAKU CO., LTD.



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Phase 2 Mongolia
Technical Manual 07: Manual for Development and Updating of Emission Inventory

Set the table name (Here it is “t72_EmissionMinorRoadByGrid™).

Click [Design]-[Run]

Click [Yes].

Create the input data table of minor road for simulation.

4 t72_EmissionMinorRoadByGrid =} = 3
jin] - IHIY » Column, - Row - Ilirx - i - PM_tpy  » SOx_tpy - MNOx_tpy - CO_tpy - -

142330 190009 19 9 629000 5285000 8] 0 0 0
14233 190010 15 10 G25000 5280000 a 0 0 0
142332 190011 18 11 G28000 5201000 o} 0 0 0
142333 190012 18 12 G25000 5292000 o} 0 0 0
142334 190013 19 13 629000 5293000 8] o] o] o]
142335 190014 15 14 G25000 5204000 0001085182 00013589658 0017381221 0087730812 C
142336 190015 19 15 G25000 5205000 0002383428 0002934750 0035273244 01952686925
142337 190016 18 16 G25000 5296000 0000544163 0000306653 0010614277 0052076881 C
142338 190017 19 17 629000 5297000 0000274642 0000343533 0004525443 0022203248 C
142339 190018 18 18 G25000 5208000 o} 0 0 0
142340 190015 19 19 G25000 5299000 o} 0 0 0
142341 190020 18 20 G28000 5300000 0 o o o
142342 150021 19 21 629000 5301000 8] o] o] o]
142343 190022 18 22 G28000 5302000 0010738197 0013447406 0176940013 0868123528 C
142344 190023 19 23 G25000 5503000 0007746187 0008700522 0127438784 0626236143 C
142345 190024 19 24 629000 5304000 8] o] o] o]
142346 190025 15 25 G25000 5305000 a 0 0 0
142347 190026 18 264 G25000 5306000 o} 0 0 0
142348 190027 19 27 G25000 5307000 0002636802 0003302058 0043445245 02131708 C
142345 190028 19 28 629000 5308000 0015420438 00931096 0254082244 1 246656715 C
142350 190025 18 28 G28000 5308000 0008258652 0010343532 0136055462 0667746858 C
142351 190030 18 30 G28000 5310000 0003053392 0003023752 0050312652 0246849751 C
142352 1900351 19 i G25000 5311000 0003424654 0004235651 0056430166 0276504188 C
142353 190032 19 32 629000 5312000 0000277805 000034502 0004572217 0022467052 C
142354 190033 18 &5 G28000 5313000 o} 0 0 0
142355 190034 18 34 G25000 5514000 o} 0 0 0
142356 190035 19 35 G28000 5315000 0 0 0 0
142357 190036 19 36 629000 5316000 8] o] o] o -

Record: M 1of6400 F Mk < No Filte Search 4 1] 3
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4 Developing the Input Data for Dispersion Simulation of Fugitive Dust from Minor Road
(Paved Road)
See “6.1.3.13 Calculation of Fugitive Dust Amount by Vehicle Travelling in Minor Road (Paved Road)”.

5 Developing the Input Data for Dispersion Simulation of Fugitive Dust from Minor Road
(Unpaved Road)

See “6.1.3.14 Calculation of Fugitive Dust Amount by Vehicle Travelling in Minor Road (Unpaved Road)”.

6.3 Drawing Emission Distribution Map

Open template file, click [File]-[Save As], and saved as other name.

Join the table of emission by grid to “RoadMain” layer. Right-click “RoadMain” layer and select [Joins and
Relates]-[Join].

=
When showing the following dialog, click ' button.
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Select the table of emission by grid to join and click [Add] (Here it is “EmissionMajorRoadByL.ink” table).

Show the selected table in the dropdown textbox of “2.”. When clicking the dropdown button of “1.” and
selecting “LinkID”, show “LinkID” in “3.” automatically. After then, click [OK].

Join Data

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?

[10in atiributes from a table =l

1. Choose the field in this layer that the join will be based on:

[

OBJECTID
Shape Length

TrafficCountlD
MNormalDIrection
RewverseDirection

SpeedClass
3. :rﬁmse e =TT U [E@0E 0 UasE TE JonT oI

| -

Join Options.

M

@ Keep all records

All records in the target table are shown in the resulting table,
Unmatched recards will contain null values for all fields being
appended into the target table from the join table.

" Keep only matching records

If arecord in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

Yalidste Jain
About Joining Data o Cancel |
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If the following dialog may be shown, click [No].

The join field in the join table you are joining to the tareet iz not indaxed.

Would you like to automatically create an indesx for the join field in the join table
now? Doing so will significan thy improwve performance.

ez T Cancel I

[~ Use mychaice and do not show this dislog again

Right-click “RoadMain” layer and click [Properties].

Click [Symbology] tab and select [Quantities]-[Graduated colors]. Click and select the target column name at
the drop down button of [Value] (Here it is [SOx_tpy_km].).

Gerers| | Sourcs | Selsction | Displsy  Symbology | Fislds | Definition Qusry | Labels | oins & Relstes | Time | HTML Popun |
hiow:

Festures Pr-w ities using color to show values_ Impart
Categories ~Fields =
Quantities Walue: S05ctpyom ~ Hatural Bresks (Jenks)
i Graduated colors
Gredugted symbals ||| Liofmaizstien: none - Clagses [ Classify.

i Proportional symbols

Charts (EF i - -

Multiple Attributes Symbol | Ranee [ Label I
0083801 - 0539150 0083801 - 0539150
0533151 - 0282622 0533151 - 0982622
0982823 -1 A11017 0889823 1611017

> 1ET1018 - 2723752 1611018 - 2723752
2 272GTHE - 4098542 2723758 - 4098542
[~ Show class ranges using fasture values Advanced -

ok | wwewmr | mmw |

When click [Reverse Sorting] after you right-click on the [Range] column, the display order of rank changes.
According to the order of symbol color, decide the display order of rank.
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Label

Flip S¥mbols

0282823 -1 4 Eﬂmp Cols

Properties for Selected Swmbalfs)..
teitorE -2 Properties for &ll Symbols...
PFUITEI —40

Reverse Sorting
Femove Glass(es)
[T Show class ranges using - Combine Claszes

Format Labels ..
Edit Dezcription...

When double-clicking color in [Symbol] column, since the following dialog is shown, select color. Also, set
the thickness of line in [Width].

j Q g 292 . Current Symbol
Search: @ Al Styles " Referenced Styles
ESRI -
zd Mo 327 TOAR AT TG AT Calor:
A A 307

width: L0 =
ETEE  EESHRER  smEl (TEtER EdtSymbol.._|

Save As... | Reset |
— _ e —

#iE sl #77R 1#F M
o T T o Style References... |
155 & wRm  BR ESEMESR HREE
g =] OK I Cancel |
Y

After selecting a rank, click the [Range] of the selected rank and input the maximum of the rank. However, if
doing [Reverse Sorting], since the input order of rank is reversed, take care in the input order. When all setting
completed, click [OK].
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Laver Properties

Generall Source | Selection | Display Symbalogy IFieIds | Definition Quervl Labelsl Joing & Relatesl Time | HTML Popup |

Show:

oo pr.- quantities using color to show values. Import
eatures
Categories [ Fields Olazsification ——————
Quantities alue: S0 tpy km = Manusl
. Gradusted colors .
radusted ymboie || Mermalization: [none ~ Oissses: [ | | Clessifr.

.. Proportion sl symbols

Color Ramp:

Charts
Multiple Attributes

Symbol | Ranee Label

2000001 - D000 -30
1000001 - 2 000000 -0
0500001 - 1 D000 -10
0083801 - 0500000 -05
[~ Show class ranges using feature values Advancad vI

ok | webn | mmw |

Click “SO2_tpy_km” of “RoadMain” layer and make it editable and change to “ton/year/km”.

=l Foadiain
[S02 (tonfyvear km) |
—-h10
- 30
-20
—-110
—-0h

Change the title of this map. Move the cursor to the textbox of title, right-click it, and click [Properties].

502 Emission - Gec |

Modelled o vear 2 E‘E Zoom Whole Page
Zoom to Selected Elements
Cut Cir+i
Copy Citrl+C
Delete Delete
Fi
§ |G
! I
Graphic Operations 3
Qrder »
HNudee »
L] i Alizn »
L] Digtribute 3
T Riotate or Flip 3
I[:r Properties...
1

Input a title in [Text] (Here it is “SO2 Emission — Major Road”.).
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Text | Size and Positian |

Texd:

502 Emizsion — Major Rioad| ;I

Font: INiaI 1200 =l == =
Angle: 000 =] Character Spacing:  |000

Leadine: ooo

About Formatting Texd | Change Symbal.. I
ok | x| mEw |

Select and right-click the legend and click [Properties].

1 Zoom Whole Page :

E Zoom to Selected Elements :.

sh cut Cirl+x

@ Copy Ctr+C 4

X Delete Delete

" Hg{ Conwert To Graphice
155}
Iy
S Graphic Operations 3

Order v
Hudee 3
Alien »
Diztribute 3 E
Botate or Flip 3

[*1" Properties..

Select [RoadMain] at [Legend Items] of [Item] tab, move it to the top of [Legend Items] list by [ T ] button,
click [OK].

Legend Prop

Legend Items I Frame | Size and Position |

~ Specify Legend Items
Map Lavers: Legend Items:

- Power Plant = | F fl T |
~HOB 502 Emission -PM10_tpy
- MonitaringStation >* Egi;er Plant - ‘l 3
~Railroad FULL_polygon
- RoadMain MonitoringStation - Style...
- Grid 1km Rairoad
- District Boundary < | |District Boundary [ Place in new column
H o FULL_palygon - =
i~ 502 Emission -
<| | 3 < <| | _bl Columns: I I_I;

Change text
@ alitems " Selected item(s)

IAppIy to the whale item j Symbal... |

Map Connection
[¥ Only display layers that are checked on in the Table Of Contents

¥ Add a new item to the legend when a new layer is added to the map
¥ Reorder the legend items when the map layers are reordered

I™ Scale symbols when a reference scale is set

T ! L |
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Complete drawing the map by ArcGIS.

To export the distribution map to PDF file, click [File]-[Export Map].

Setting the destination and file name and click [Save].
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Create the PDF file of distribution map.
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7 Others Source Inventory (Fuqgitive Ash from Ash Pond of Power
Plant)

7.1 Developing and Updating Method for Emission inventory

Other source targets fugitive ash from ash pond of power plant in this manual.Calculation flow diagram of the
emission from fugitive ash from ash pond of power plant is shown in Figure 7-1. Emission is calculated by
using the following formula. Regarding temporal change, monthly fugitive pattern by site is calculated by
using monthly erosion depth by monitoring.

E; = AD; x EF;
Ei: Emission from site i (ton/year)
ADi: Capable area of fugitve ash from site i (m2)
EFi: Emission factor of site i (g/m2)
ADi and EFi are respectively calculated by the following formula.
AD; = A; X P;
EF; =D; xd
Ai: Area of site i (m2)
Pi: Capable ratio of fugitive ash in site i (%)
Di: Erosion depth of site i (cm)
d: Dry density of ash (=1.041 g/cm3)

Area of ash pond Capable rate of fugitive Erosion depth of ash Dry density of ash
ash pond by monitoring
Calculation of fugitive PM10 Ratio based on
ashinash pond the analysis of ash
Caluculation of fugitive
PM10 in ash pond

Figure 7-1  Calculation Flow Diagram of the Emission from Fugitive Ash from Ash Pond of Power
Plant

7.1.1 Collecting and Organizing Information on Activity Data

Activity data of this source is the area by ash pond by power plant and the monthly scatterable ratio.

Monthly scatterable ratio is the ratio of the area other than the area where it does not scatter due to covering
soil and containing moisture in ash pond.
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Inquire the person in charge of management of ash pond at each power station or the person in charge of
monitoring, and check the usage condition of the ash pond including the above information. At that time,
discuss and estimate the monthly scattering rate using satellite images such as Google Earth.

Therefore, activity data is calculated by the following formula.

Scatterable area (m?) = the area of ash pond x scatterable ratio (%) / 100

7.1.2 Collecting Information on Emission Factor

Data from which the emission factor at this source is based is the dry density of the ash (p g/cms), the average
erosion depth of the ash pond (D cm), and the content of PM10 and PM2.5 in ash (Rpmio and Rpmz.s). Emission
factors are calculated by the following formula.

EFash =p X D x 10°
EFpm10 = EFash X Rpmio
EFpm25 = EFash X Rpmzs
EFash EFpmio EFpmzs: Emission factor of fugitive ash, and PM10 and PM2.5 in ash (ton/mz)

In the non-winter season, monitoring of the average erosion depth of ash pond for each site of power plant and
month is conducted at least once a month, so collect the file that the monitoring staff has been organized.

It is preferable to measure dry density of ash by taking a sample for each ash pond, but it is difficult to ensure
measurement accuracy. For this reason, collect analysis results on the dry density of fly ash and bottom ash
both in Mongolia and overseas, and set the dry density for each power plant taking account of the ash
condition at ash pond.

Since ash may leak due to rain during the summer, if there is any doubt about the data, inquire to the
monitoring staff and decide whether or not to apply it to the emission factor after discussing whether it is used
for calculating the emission factor.

Take a sample from the ash pond and asked to analyze the content of PM10 and PM2.5 in the ash. Since the
particle size distribution of ash differs depending on power plant, you should collect and analyze a sample for
each power plant. The institute name and contacts for conducting the analysis are as follows.

Institute name Responsible person Contacts
Soil laboratory, Institute | Head of Soil laboratory: Dr. | 99712339
Geography, Mongolian Academy | Ochirbat Batkhishig batkhishig@gmail.com
of Sciences

7.1.3 Developing and Updating Emission Inventory

Use “FugitiveAsh_AshPond.xlIs” for developing and updating emission inventory of fugitive ash from ash
pond of power plant.

Emission is automatically calculated by using fuel consumption and emission factor.

- 189 - SUURI-KEIKAKU CO., LTD.




Capacity Development Project for Air Pollution Control in Ulaanbaatar City Phase 2 Mongolia
Technical Manual 07: Manual for Development and Updating of Emission Inventory

Calculate the fugitive amount of PM10 and PM2.5 by multiplying the above fugitive ash amount by the ratio
of PM10 and PM2.5.

Estimated the fugitive pattern from ash pond using the hourly fugitive amount by ash pond
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7.2 Import Inventory File into Access

Data on other source inventory is generated in “OtherSources.mdb”. This explains the method to import the
inventory developing in 7.1.3 to “OtherSources.mdb”.

Open ArcGIS, copy [PPAsh_Area 20xx] featureclass in previous year, and create [PPAsh_Area_ 20yy]
featureclass in target year

Here, copy the featureclass of 2014 and create the one of 2015.
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Open “PPAshArea_2015” table in “OtherSources.mdb” and input [Fugitive ash amount] and [Fugitive PM10
amount], that is fugitive ash amount by ash pond in [FugitiveAsh_forEmis] sheet of
“FugitiveAsh_AshPond.xls” to [FugitiveAsh_EJ] and [PM10_EJ] respectively.
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7.3 Spatial Distribution to the Grid of Emission by Site

Since the amount of fugitive ash was calculated for each ash pond, when using the emission for simulation, the
amount of fugitive ash was distributed for each grid.

The amount of fugitive ash by grid in ash pond is calculated by the following formula.
Fugitive amount of ash pond by grid
= Fugitive amount of ash pond x the area of ash pond in a grid / total area of ash pond

Right-click the query calculated emission by grid for previous year and click [Design View]. Change this
query name to the one of target year and save as new file.

Here, open [Q_PPAsh_emis_gridlkm_2014] query and save the query as [Q_PPAsh_emis_gridlkm_2015].

Click [Show Table] in [Design] tab.

Select “PPAshArea_2015" table and click [Add].

Join [ObjectID] column in “PPAshArea_2015” table to [FID_PPAshArea] column in [AshArea_gridlkm].

Select [ObjectIiD] column in “PPAshArea 2015” table, drag and drop to [FID_PPAshArea] column in
“AshArea_gridlkm” table, and then these columns are connected by black line.
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@ Q_PPAsh_emis_gridlkm_2015 = = EZ
F
AshArea_gridlkm =
. " F
PPAshArea_2015 OBJECTID
* - SHAPE
OBJECTID —_ FID_PPAshArea
SHAPE = Area
Area Name
Name S_Area
FugitiveAsh_EJ FID_Gridlkm
PRIO FI b Column_
Row
MinX =
Miny
M
Max
CentreX
CentreY -
4m 4

o

Set [table] of [IX1Y], [Column_], [Row], [MinX], and [MinY] column as [AshArea_grid1km].

Field: | %1 |:_| Golumn_ Feom Felin bein ™" S02 tpy Sumikull) MO tpy Sumiiull) TSF
Table: | Ash Areagridlkm Azhbrea gridhm AshArea gridlkm Aczh Area gridlkm Ash Area gridl km
Total |Group By Group By Group By Group By Group By Expreszion Expre ssion Exp
Sort:
Show:
Criteria:
ar:
Al 4

Regarding [FugitiveAsh_EJ_tpy] and [PM10_EJ_tpy] column, set as follows.

Field: [502 tpy SumiMull) MOz tpy SumiMull) TSP tpy SumilFugitive Ash Ed]#[Arear]) P10ty Sumil P10 EJ]+ [ Arear]) CO _tpy: SumMull) e
Table: =
Total: |Expression Expression Expression Expression Expression
Sort:
S hom:
Cititeria: <=0
o
-
4 [ »

Click [Make Table] in [Design]

Set the table name (Here it is “PPAsh_emis_gridlkm_2015").
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Right-click the old table and click [Remove Table] (Here it is “PPAshArea_2014" table).

i 1 [

PPAsi'lArea_Eﬂld Remove Table
OBJECTID % Properties...
SHAPE
Area

ke

Mame
Fugitivedsh_El
FRA0 FI

1

Click [Run] in [Design] and create the new table.

Click [Yes] and create the table of fugitive amount by grid.

7.4 Drawing Emission Distribution Map

Open template file, click [File]-[Save As], and saved as other name.
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Join the table of emission by grid to “SO2 Emission” layer

If the table is already a joined table, select [Joins and Relates]-[Remove Join(s)]-[Remove All].

Right-click “SO2 Emission” layer and select [Joins and Relates]-[Join].

When showing the following dialog, click -Ed button.
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Select the table of emission by grid to join and click [Add] (Here it is “PPAsh_Inventory gridlkm_2011”
table).

Show the selected table in the dropdown textbox of “2.”. When clicking the dropdown button of “1.” and
selecting “IXIY”, show “IXIY” in “3.” automatically. After then, click [OK].

If the following dialog may be shown, click [No].
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Right-click “SO2 Emission” layer and click [Properties].

Click [Symbology] tab and select [Quantities]-[Graduated colors]. Click and select the target column name at
the drop down button of [Value] (Here it is [PM10_tpy].).

When click [Reverse Sorting] after you right-click on the [Range] column, the display order of rank changes.
According to the order of symbol color, decide the display order of rank.

Symbol  Range Label
0000000 0000000

I 0000001 - 77.43

[ J77aseson 1sa;  pSymbols

[ 154271884 - 243 Ramp Colors

I 222 573385 - 523 Properties for Selected Symbol(s)...
Properties for All Symbals..

S pe— e g
o s ranges usi 2
" ges = Remove Class(es)

Combine Classes

Format Labels...

Edit Description...

When double-clicking color in [Symbol] column, since the following dialog is shown, select color.

SUURI-KEIKAKU CO., LTD. - 198 -



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Phase 2 Mongolia
Technical Manual 07: Manual for Development and Updating of Emission Inventory

After selecting a rank, click the [Range] of the selected rank and input the maximum of the rank. However, if
doing [Reverse Sorting], since the input order of rank is reversed, take care in the input order. When all setting
completed, click [OK].

Click “SO2_tpy” of “PM10_tpy” layer and make it editable and change to “ton/year”.

Change the title of this map. Move the cursor to the textbox of title, right-click it, and click [Properties].
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Zoom Whole Page

o
if

Zoom to Selected Elements

Cut Ctrl+X
Copy Ctrl+C
Delete Delete

X I o B

Graphic Operations 3

Order

-

MNudge
Align
Distribute

- v v ¥

2 Rotate or Flip

||'i‘r Properties...
= |

Input a title in [Text] (Here it is “SO2 Emission — Ash Pond in Power Plant”.).

Update [Layer Name] of [Properties]-[General] tab to “PM10 Emission”.

Complete drawing the map by ArcGIS.
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To export the distribution map to PDF file, click [File]-[Export Map].

Setting the destination and file name and click [Save].

Create the PDF file of distribution map.
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1 Developing Dispersion Simulation Model
1.1 Dispersion Simulation Model Used in This Manual

When grasping the air pollution structure in UB city and the effect of concentration reduction measures, the
selection conditions of dispersion simulation model are as follows.

1. This model is recommended in the world

AERMOD and CALPUFF are specified as recommended models in USEPA. Therefore, one of these
atmospheric dispersion simulation models is preferred to use. In addition, information such as user
manual of these atmospheric dispersion simulation models etc. is available from websites.

2. This model is available at low price

The budget for conducting the atmospheric dispersion simulation model is limited. Therefore, input
data, such as meteorological data, terrain data, and the main tool of dispersion simulation model, is
preferred to be available for free or at low cost.

3. This model has the linear relation between emission and concentration

In order to calculate concentration by source, it is preferable to calculate and sum up for each source
and to calculate only the target source when recalculating. In addition, the calculation time and the
number of calculations are preferred to be small in order to verify various air pollution control
measures.

As a result of selecting the atmospheric diffusion simulation model that meets these conditions, CALPUFF
Ver 5.8.4 (USEPA recommended model) is used in this manual. Under the condition 2, CALPUFF's program
and code is available for free from the website and related aerological data, elevation data, land use data also
are available for free from the website. Under the condition 3, the pseudo-first-order chemical reaction model
(MESOPUFF 11) is used in CALPUFF, and the calculation time and the calculation frequency for verifying the
control measures are reduced because of the assumption of the linear relation between emission and
concentration.

1.2 Flow Diagram of Developing and Conducting Dispersion
Simulation Model, CALPUFF

1.2.1 Outline of CALPUFF

Until now, JICA Experts have been utilizing ISC-ST3 model which is not able to consider generation process
of secondary particles such as chemical transformation. In order to solve this matter, CALPUFF was decided
for the utilization. CALPUFF was reconstructed as an air dispersion simulation model because CALPUFF is
able to consider chemical transformation.

CALPUFF is a model developed by Scire, et al. in 1995 to correspond to advection and dispersion of the
pollutant by non-steady-state change in an air current in a maritime area and complex geometry. In an air
current field generated by three dimension air flow model, the advective dispersion calculation of pollutant is
conducted by using the advective puff.

The model consists of 3 components: (1) CALMET which generates three dimension air flow model, (2)
CALPUFF which conducts air quality dispersion model using puff model, and (3) CALPOST which outputs or
analyzes the calculation result. In addition, this model consists of some sub-module, such as MAKEGEO.

The basic equation for CALPUFF is as follows.
c=—2_.4. exp[—do?/(20,2)] - exp[—d, 2 (20, 2)] -+eovereeireree (2-1)

2100y
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2 (o9
g= TG Y wexpl—(Hy + 2nh)2/(20,2)] soererrrrererrmnereni (2-2)

Where,

C: ground-level concentration (g/m3)

Q: pollutant mass contained in the puff (g)

ox: standard deviation of Gaussian distribution in the along-wind direction (m)
oy: standard deviation of Gaussian distribution in the cross-wind direction (m)

oz: standard deviation of Gaussian distribution in the vertical direction (m)

da: distance from the puff center to the receptor in the along-wind direction (m)
dc: distance from the puff center to the receptor in the cross-wind direction (m)
g: vertical term of the Gaussian equation (m)

He: effective height above the ground of the puff center

h: height of the mixed-layer (m)

The summation of the vertical term g expresses multiple reflections of the mixing layer and the ground surface.
The term g converges to the uniformly mixed limit of 1/h for oz > 1.6 h. In general, puffs within the
convective boundary layer meet this criterion after few hours from release.

For a horizontal symmetric puff with ox = oy, the equation (2-1) reduces to:

c =9 - () - exp[=R2(5)/(20,2(5))]-++vrreerreressesmssiss (2-3)

2102 (s)

Where, R is the distance from the center of the puff to the receptor (m), and, s is the distance traveled by the
puff (m). The distance dependent variables in Equation (2-3) are terms such as C(s) and oy(s).

1.2.2 Flow Diagram of Developing and Conducting Dispersion Simulation Model

Flow diagram of dispersion simulation with CALPUFF is shown in Figure 1.2-1.
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Figure 1.2-1 Flow Diagram of Dispersion Simulation with CALPUFF
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2 Developing Geology Data
2.1 Collecting and Organizing Elevation Data

2.1.1 Outline
Download SRTM30/GTOPO30 Global Data (~900 m, 30 arc-sec) from USGS website* as elevation data.

Decompress the downloaded file and use DEM file as input file.
CALPUFF includes TERREL as elevation data conversion processor.

Set input file, output file, projection, datum, calculation range, and calculation resolution in TERREL. Output
elevation data file is used in MAKEGEO processor.

2.1.2 Developing Method

Download SRTM30/GTOPO30 Global Data (~900 m, 30 arc-sec) from USGS website. In the case of UB city,
open “e100n90” folder and save “e100n90.dem.zip” to “TERREL” folder.

Decompress “e100n40.dem.zip” saved in “TERREL” folder. The file after decompressing is “E100N40.DEM”.
Open INP file in the folder.

1 100040 and e100n90 in folder of http://dds.cr.usgs.gov/srtm/version2_1/SRTM30/
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Set the number of input file as elevation data (NTDF) and output file name (OUTFIL, LSTFIL, PLTFIL).

Set input file name of elevation data. [GTOPO30] means the setting format of elevation data. When using the
data except [GTOPO30], see the list in the figure. Set the input file name at the back of “=". Don’t forget to
input “IEND!” because of mandatory word.

Set the datum of elevation data. When input data is [GTOPO30], set "WGS-84". When using the other data,
see the list in the following figure.
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Set the projection of output data (PMAP). “UTM” is set in this case. UTM is the projection that earth is
divided into 60 zones every longitude 6 degrees. Therefore, set the zone that target city located (IUTMZN).
UTM zone in UB city is “48”.

Set the datum of output data (DATUM). “WGS-84" is set in this case.
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Set the grid type of output (IGRID), reference point coordinates for grid of output at lower left corner
(XREFKM, YREFKM), the number of grid (NX, NY), and grid spacing (DGRIDKM).

Move the “TERREL” folder in command prompt, input “terrel.exe <input file name>.INP”, and press [Enter]
(Here it is “TERREL_UB.INP”).
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When showing “TERMINATION PHASE” message and completing calculation, you check to make output
files. Output file is "TERR1IKM_UB.DAT” in this case.

2.2 Collecting and Organizing Land Use Data
2.2.1 Outline

Download USGS Land Use/Land Cover Scheme of “Lambert Azimuthal Equal Area Projection (Optimized for
Asia)” from USGS website? as land use data.

Decompress the downloaded file and use IMG file as input file.
CALPUFF includes CTGPROC as land use data conversion processor.

Set input file, output file, projection, datum, calculation range, and calculation resolution in CTGPROC.
Output land use data file is used in MAKEGEO processor.

2.2.2 Developing Method

Download “eausgs2_0la.img.gz” from USGS website.

2 Eurasia Land Cover Characteristics Data Base Version 2.0
http://edcftp.cr.usgs.gov/project/glcc/ea/lamberta/
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Decompress compressed file saved in “CTGPROC” folder. Open INP file in the folder.

Set the number of input file as land use data (NDBF) and output file name (LUDAT. RUNLST).
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Set input file name of land use data. [GLAZAS] means the setting format of land use data. When using the
data except [GLAZAS], see the list in the figure.

Set the datum of input data. Since input data is "USGS Global (Lambert Azimuthal) for Eurasia — Asia” in this
case, check whether [DUSGSLA] is "ESR-S”.

Set the same projection of output data as “TERREL” (PMAP etc.).
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Set the datum of output (DATUM), the grid type of output (IGRID), reference point coordinates for grid of
output at lower left corner (XREFKM, YREFKM), the number of grid (NX, NY), and grid spacing
(DGRIDKM). These items have to be the same setting as “TERREL”

Move the “CTGPROC” folder in command prompt, input “CTGPROC.exe <input file name>.INP”, and press
[Enter] (Here it is “CTGPROC_UB.INP”).
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o7 E FOLT b [E=EEER

Microsoft Windows [Version 6.1.7601] -
Copyright (¢) 2009 Microsoft Corporation. All rights reserved.

C:¥Users¥sur0907>cd C:¥CALPUFF_USEPA_Approved¥CTGPROC
C:¥CALPUFF_USEPA_Approved¥CTGPROC>ctgproc. exe CTGPROC_UB. INP_

When showing “TERMINATION PHASE” message and completing calculation, you check to make output
files. Output file is "LULC1IKM_UB.DAT” in this case.

2.3 Developing Geological Data

2.3.1 OQutline

Geological data is made by using elevation data made in “TERREL” and land use data made in “CTGPROC”.
CALPUFF includes MAKEGEO as processor to combine elevation data and land use data.

Set input file, output file, projection, datum, calculation range, and calculation resolution in TERREL. Output
geological data file is used in CALMET processor.

2.3.2 Developing Method

Open INP file in “MAKEGEQ” folder.
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Set input file (LUDAT, TERRDAT) and output file name (GEODAT, RUNLST).

Set the same projection as “TERREL” etc. (PMAP etc.).
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Set the datum of output (DATUM), the grid type of output (IGRID), reference point coordinates for grid of
output at lower left corner (XREFKM, YREFKM), the number of grid (NX, NY), and grid spacing
(DGRIDKM). These items have to be the same setting as “TERREL”.

Move the “MAKEGEO” folder in command prompt, input “makegeo.exe <input file name>.INP”, and press
[Enter] (Here it is “makegeo_UB.INP”).
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When showing “TERMINATION PHASE” message and completing calculation, you check to make output
files. Output file is "geolkm_ub.dat” in this case.
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3 Converting Meteorological Data
3.1 Converting Surface Meteorological Data
3.1.1 Outline

CALPUFF includes SMERGE as surface meteorological data conversion processor.
Preparing surface meteorological data is converted into the format of input data in SMERGE

SMERGE format is limited to 6 types such as CD144, NCDC SAMSON, NCDC HUSWO, ISHWO, TD3505,
and TD9956 and these are the format of NCDC®. Among them, surface meteorological data created in the
format of TD 3505 is available from NOAA’s website. However, if there is missing in the data, it is necessary
to make assumptions based on the data before and after.

Set input file, output file, calculation period, and input file format (TD3505) in SMERGE. The output surface
meteorological data file is used by the CALMET processor.

3.1.2 Obtaining Surface Meteorology Data

Obtain surface meteorological data formatted by TD3505 after accessing NOAA's website* and selecting the
target year's folder. The detailed format of the data is described in “isd-lite-format.pdf”.

Obtain the surface meteorological data of target city. Code is specified by city® and code of UB city
is "442920".

® the U.S. National Climatic Data Center
* ftp://ftp.ncdc.noaa.gov/pub/data/noaa/isd-lite
® http://rda.ucar.edu/datasets/ds353.4/inventories/station-list.html
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Copy all data after opening “442920-99999-2015.9z”.

Paste to editor and save as the new name. Interpolate the mission data using the before and after data.

3.1.3 Developing Method
Open INP file in “SMERGE?” folder.
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Set the number of input file as surface meteorological data (NFF) and output file name (SURFDAT, RUNLST).

Set input file name of surface meteorological data (SFCMET), monitoring station number (IFSTN), and time
zone (XSTZ). When using the surface meteorological data in the format of TD3505 or TD9956, since the time
of them use UTC, time zone is set as “0”.
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Set the start date and time and the end date and time (IBYR, IBMO, IBDY, IBHR, IEYR, IEMO, IEDY, and
IEHR) and time zone (XBTZ). When setting time zone, when going to the west, this value is positive and
when going to the east, this value is negative. Therefore, set “-8” in Mongolia.

Set the file format of surface meteorological data.
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Move the “SMERGE” folder in command prompt, input “smerge.exe <input file name>.INP”, and press
[Enter] (Here it is “SMERGE_UB.INP”).

When showing “TERMINATION PHASE” message and completing calculation, you check to make output
files. Output file is ” ubmet_201003t0201102.dat” in this case.
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3.2 Converting Aerological Data
3.2.1 Outline
Aerological data is available from “NOAA/ESRL Radiosonde Database” °.

When setting target term, the unit of wind speed, monitoring station, and output format, show the data
according to this setting. Set target term in UTC (Coordinated Universal Time). UTC is the value by
subtracting eight hour from Mongolian time. After copying all displayed data, paste them to the text editor
such as Notepad, and save as new file. This extension sets “.fsl”.

CALPUFF includes READ62 as aerological data conversion processor.

Set input file, output file, calculation term, and input file format in READ62. Output aerological data file is
used in CALMET processor.

3.2.2 Obtaining Aerological Data

Visit “NOAA/ESRL Radiosonde Database” website and set target term. Date and time of aerological data is
UTC, so considering the time-zone difference, set target term so that it covers the target term specified by
SMERGE. Set the unit of wind speed to “Tenth of Meters/Second”

Set country (MN=Mongolia) and file format (Original FSL Format).

® http://www.esrl.noaa.gov/raobs/
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Select target monitoring station and click [Get Radiosonde Data]

Aerological data in target term is displayed. Select all data by pressing Ctrl+A and press Ctrl+C or select
“copy” after right-clicking.
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Paste the copied data to Notepad or text editor and save as this file as new file in “READ62” folder.

8 C:¥CALPUFF_USEPA_Approved¥READ62¥aerologyData¥44202.fsl - &3 == )
J7ME) BEE) BRY) BR(E) U EOW) I4OM) EOHO) 11
G ?OxXE Addar OHEH @
0 44202.fl ‘ . ‘ . ‘ . ‘ . ‘ . ‘ :‘
1 r 254 0 28 FEB 20101 i
2 ~o..1..99999 . 44292 47 93N106.98E 1313 .. 2330.
3 ..2...100. 100 .. 238 .. 39 32767 .. . 3L
4 3 9999 32767 ms |
6 .. 4..1000.. 270 32767 ..32767 32767...32767.
7 o4 ...925 . 852 32767 ..32767 32767...32767.
8 ..6....851 . 1457 32767 .32767 .. 85 704
9/ .. 4 850 1466 -217 . -271 . .
10 G 5 . 8] 8: T 1749 Lk :_] 89 F -249 R
11 o0 b ... 757, 2323 . -205 .. 275
12 o000 733 2661 . 189 .. 231
13 5...707.. 2829 . -193
14| 4 ...700. 2907 . -195
15) 6 . 671 3215 32767
16/ 5 ... 666 3276 . -207 .
17 ..b ... 6b2 . 3432 . -207.
18 ..bh... 614, 3873 . -231.
19 .. 6., 608 . 3944 32767 .
200 .. 5 . 560 4542 257 .
ém...m TiziE f?cc... | %gs?_q ﬁzUa‘i‘u’)@q :t?—qj\cs;c.. AAE(shiftals)  [BAE-R

3.2.3 Developing Method
Open INP file in “READ62”.
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Set input file (INDAT) and output file name (UPDAT, RUNLST).

Set the start date and time and the end date and time (IBYR, IBMO, IBDY, IBHR, IEYR, IEMO, IEDY, and
IEHR). Date and time of aerological data is UTC, so considering the time-zone difference, set target term so
that it covers the target term specified by SMERGE.
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C:¥CALPUFF_USEPA_Approved¥READG2¥R62_UB2.INP - &7l = | B S

Jr4IUE) BEE) JR) BES) DrFEOW) IH0M) Z0M©) il
== Lodar I8 @&

s Rﬁz,uBzI;ND ‘ . , o , o - . . - :‘
38 =
391
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.default .1 IBYR = 2010, !l
default ! IBMO =2 11
Day .default 1 IBDY = 28 1.
i (IBHR) default 1 IBHR =0 11
)
50 (IEYR). —— No default ! IEYR = 2011 'I
51 No_default 1 IEMO =3 1.
52 default ! IEDY =1 1L
53 .default . 1 IEHR = 0 1l
b4l
65|l
56
57
58
59 Time . (GMT). . I
%myp«n TER  Aow2 | #Ez- SEoh. O0EE - | B0EG wrvert PBOR. FESR. [BEEshiis)  [BAE-F

Set the format of aerological data (JDAT).

Set the top pressure of output aerological data (PSTOP).
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When extrapolating missing data with preceding and succeeding data, set the flag of extrapolation (LXTOP) to
“T” and set the top value for extrapolation.

Move the “READ62” folder in command prompt, input “READ62.EXE <input file name>.INP”, and press
[Enter] (Here it is “R62_UB2.INP™).
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When showing “TERMINATION PHASE” message and completing calculation, you check to make output
files. Output file is "up_ub2.dat” in this case.

3.3 Developing Meteorological Model
3.3.1 Outline

Meteorological model file is made by using geological data made in “MAKEGEQ?”, surface meteorological
data made in “SMERGE”, and aerological data made in “READ62".

CALPUFF includes CALMET as processor to make meteorological model file.

Set input file, output file, calculation term, projection, datum, calculation range, and calculation resolution in
CALMET. These settings have to be the same setting as “MAKEGEO”, “SMERGE”, and “READ62”. Output
meteorological model file is used in CALPUFF processor.

3.3.2 Developing Method
Open INP file in “CALMET” folder.
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Set input file other than aerological data (GEODAT, SRFDAT), output file name (METLST, METDAT), and
the number of aerological data file (NUSTA).

Set input file name of aerological data (UPDAT).
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Set the start date and time a (IBYR, IBMO, IBDY, and IBHR), time zone (IBTZ), and length of run (IRLG).

Set the projection of output data (PMAP etc.).
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Set the datum of output data (DATUM).

Set reference point coordinates at lower left corner of grid (XREFKM, YREFKM), the number of grid (NX,
NY), and grid spacing (DGRIDKM). In addition, set the number of vertical grid and the height to divide the
grid (ZFACE).
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Set the name of surface meteorological data (NAME), monitoring station 1D (ID), the location of monitoring
station (X coord., Y coord.), time zone (Time zone), and elevation (Anem. Ht.).

Set the name of aerological data (NAME), monitoring station ID (ID), the location of monitoring station (X
coord., Y coord.), and time zone (Time zone).
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Move the “CALMET” folder in command prompt, input “CALMET.exe <input file name>.INP”, and press
[Enter] (Here it is “CMET_UB2.INP”). After starting the calculation, ”Processing Year, Day, Hour: <Year>
<Month> <Hour>" is displayed and you can check the progress.

When showing “TERMINATION PHASE” message and completing calculation, you check to make output
files. Output file is "cmet_ub2.dat” in this case.
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3.3.3 Treatmentin Error Message

When CALMET is executed, the following situation may occur. In that case, the data created so far may have
error, so it is necessary to go back to the former processor and modify the data.

In the case that execution ends without "TERMINATION PHASE" message.

Error information may be written in the LST file that is created when it is executed. Therefore, open LST file
and look for the description part of error.

In the following cases, there is a grid of water in the land use grid file and it is a message that at least sea
surface meteorological data is necessary. However, since Mongolia does not have sea and sea surface
meteorological data, interpolate grid of water with the surrounding land use data to eliminate the error.

Although the above-mentioned correction was conducted, since the situation did not change, open and check
LST file.
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This error message is the message on the surface meteorological data. In this case, this message means that
ceiling height data is missing at all observation stations and this data at least one station has to exist. It is
preferable to have surface meteorological data that can be interpolated, but if there is no data, it is necessary to
interpolating with the data measured at the nearest time to eliminate the missing data. The meteorological
items whose data need to exist in at least one station are the ceiling height, cloud cover, the surface
temperature, relative humidity and sea level pressure.

When executing SMERGE, interpolate the data so that the number of missing data becomes 0 as shown on the
right. The left figure is the calculation result before interpolating data, and the missing number is counted for
each item.

Although executing again after the above correction, the following error message and information on where
the error occurred in the program code is displayed. In this case, this message means that error has occurred in
line 20184 of “calmet.for” and the subroutine in which the error occurred is “rdup”.
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In this case, open “calmet.for” in “CODE” folder with editor and check cause of error.

“rdup” is the subroutine that reads aerological data and it can be seen that an error has occurred in the part
where input data is read.

The aerological data created in “READG62” is interrupted by the line beginning with "-> -> ->" so this line
may cause the error. Therefore, after searching for the line starting with "-> -> ->"| interpolate and correct the
original data before executing “READG2” in order to fix the error message so that "-> -> ->" disappears.
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