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AERMOD for Vehicular Emission

Recap PATH v3.0 Release
OZ - Transit from CALINE4 to
(o

, & - Updates from PATHv2.1 to
Major updates PATH v3.0
- MET data 2019

AERMOD for vehicular
emission

Gridded Met Data

Qh - Introduce gridded met data
v for computing vehicular

emission

SAMP Release

- AQIA re-engineering with the
introduction of SAMP v1.0

%
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PATH V3.0 PATH - Pollutants in the Atmosphere and their Transport over Hong Kong

A. Scientificmodules*

B. Simulation domainand
resolution

C.Meteorology Data*

D. EmissiorData*

E.Pollutant Concentration
Outputs

WRF3.7.1
SMOKE v3.1
CMAQV5.0.1

2015
2022-2025

With breakdowns into layers.
1. Vehicle;

2. Marine;

3. Otherareas sourcesind

4. Pointsourcesandaviation

2022t0 2025

Parameters:
1. FSP2. RSP3.NO2;
4. NO: 5. 03; 6. SO27.CO

WRFv4.1
SMOKE v4.9
CMAQ/5.3.3

Same
2019

2025- 2030
2035& 2040 (ScenariBrojection)

With breakdowns into layers.
1. Vehicle;

2. Marine;

3. Otherareas sourcesind

4. Pointsourcesand aviation

2025 to 2030
2035& 2040 (ScenariBrojection)

Parameters:
1.FSP2. RSP3.NO2;
4. NO:; 5. 03; 6. SO2;7.CO

** NO Adjustments to PATH v3.0 to RSP and FSPconcentration outputs  are required
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End of Transitional Period after 31 July 2024

Open Road
Model

A The 6-month transitional period of using

CALINE4 for open road model will end on 31
July 2024.

A The 6-month transitional period of using
previous PATH v2.1 will end on 31 July 2024.

A All AQIA model submissions on or after 31 July
2024 shall use PATH v3.0. Year 2026 — 2029
data available in SAMP v2.0

A All AQIA model submissions on or after 31 July
2024 shall use AERMOD for open road
vehicular emission model.

A For PATH rerun, please avoid using computers
with CPU in or before 2014.




Air Quality Impact Assessment

Best Practices
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Surface Characteristics for AERMET

Available in SAMP v2.p

For grids with discrete ASRs and contour points

A Consultants should ensure the same set of AERMET
output files per grid used for both the discrete and
contour models

A Suggest to determine the surface characteristics based
on the spatial centrepoint of discrete ASRs per grid

For grids with contour points only
A Suggest to determine the surface characteristics based

on the spatial centrepoint of contour ASRs per grid




SAMP v2.0 New Functions
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SAMP v2.0 Updates Summary

Topics Description
1 Project management functions (i.e. create new project, load and save projects) for each user account
Project Management Functions T Enhanced import functions
1 Seamless object persisteneereated object remain as browser refreshes
Baseline Information 1 Added 5Year averages in AQMS summary
1 Auto-naming for ASRs or sources
ASR and Source 1 Receptors or sources summary table
! Generate and export contour receptors
1 _Split receptors by 1J Grids in export
AERMET 1 Customlandusefor AERMET generation
1 Zero Emission Vehicles (ZEV) Scenario is added to the vehicular emission factor database
1 Select different years for traffic and emission factor in Road Tool
Source and Emissierelated A e oa .. . A . ;
Information T 9y KI yYOSR USKAOf SaQ ' 9wahb5 AylLdzu FA{tSa gAUK I NA
1 Added locations of bus termini and metered parking spaces
1 Import custom met data for Portal / PTI vehicular emission factors generation
1 Volume source: source type options added to change the source size on map display
AERMO€Erelated T Improved barrier algorithm to accommodate vertical and horizontal shifting for vertical, cantilevered and se

enclosures
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et

Project Management Functions

Project Management Functions

A Users may now create, save, save as and load the project for each user account.
A Users may import Project Information in .shp, .dxf and images

A Seamless Object Persistence: the drawn/imported objects remain across browser refreshes
Loading Previously saved Project

Listus Hill

' i -
oA K 4 : [
o LR UNG OF Jazz‘lﬁarlt!fr? .{Ph‘a _eL] > Parlain Villa

BB @G

S ; Load Project S
§ WAHYUEN : :

+ |

Project AERMOD Road Download Layers

~ Please select project

— )

—Define Project
Import Project Image

Project and Assessment Area

SHP¢ @ SHI'+

b2 b2

Buffer Distance 1 (m)

Buffer Distance 2 (m)

—Baseline Air Quality
Years
2019-2023 -

General AQMS
Nearest AQMS to Project... ~

Roadside AQMS
Nearest AQMS to Project... ~

Pollutant Concentration Summary Table

Compute Jenkin's Method

(«

T

H N

Project A

b =

.

Yuen Tung Tsz

ST. ER

Kau Yan

A

~~RCP

ANCIS

7 OF ASSISI'S

Import Project Information in .jpeg

KINGSHING
yin - COURT YanKing

King House House

vy
A,
Ly i
/G,
/‘/[;//‘y

T = “‘Towerl

Tower 2

Tower 3
Tower 5

AVON PARK

Tower T
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Baseline Information

5-year Average in Air Quality Monitoring
Station Summary

A Added 5-year averages in AQMS summary
A Years 2019-2023 are available

— 8 & Average Concentrations of Pollutants in the Recent Five Years (Year 2019 - 2023) at Mong Kok Air Quality Monitoring Station
— - Pollutant Averacine Time AQO Pollutant Concentration ( ££ ¢/m3)
oject  AERMOD  Road  Download  Layers | * ‘ e 019 200 2021 2022 2023 Average
moject — | |Respirable Suspended Particulates (RSP) 10th Hfgiiﬂm-h{mr v ]Dg(; 2 ;;1 gg g}g 22 g?} 2[;48
Import Project Image b2 b4 10th Highest 24-hour 50 (18) 45 37 37 35 3 37
Project and Assessment Area ) PP () Fine Suspended Particulates (FSP) 36th Highest 24-hour 50 (35) 38 32 32 30 29 32.2
Buffer Distance 1 (m) Annual ( 25 24 18 18 - 18 19.5
uffer Distance 2 (m) Nitrogen Dioxide (NO2) 19th I;ng:fl:;lt hour i 2{}[11 é 18) 2%8 27] ;1 2%] 2(2};1 2(]82 27109;
c J .
Baseline Air Quality L 4th Highest 10-Min 500 (3) 39 45 30 28 39 36.2
Years Sulphur Dioxide (502) 4th Highest 24-hour 50 (3) 10 10 10 7 9 9.2
201972023 i Ozone (03) 10th Highest 8-hour 160 (9) 125 06 97 101 104 104.6
General AQMS . . . _
' . 1st Highest hour 30000 (0) 2280 1810 2130 1670 1340 1846
Nearest AQMS to Project.. Carbon Monoxide (CO) Ist Highest 8-hour 10000 (0) 2103 1580 1719 1493 1138 16066

Roadside AQMS
Nearest AQMS to Project... ~

|

Added the 5-year average for easy reporting.

Pollutant Concentration Summary Table

Compute Jenkin's Method
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ASR and Source

Auto-naming of ASRs and Sources

When adding ASRs or sources on the map interface, auto-naming (eg ASR_001, ASR_002 for ASR and
SRC_001, SRC_002 for sources) will be used.

Project AERMOD Road Download

Layers

—Receptor

Define Receptor (ASR)

REE e

Receptor Table

B

Contour in Assessment Area

Export Receptor

v e Lé

—Emission Source

Create Source (Point / Line / Area / Volume)

RERE|- /7 00 0 ol

Source Table

B

Export Source

SRC E‘ SHP.
¥ ¥ 84

—AERMET

Using custom land use
Run AERMET

&

TS

TS

2| G‘Q

Graves

East: 828660.0, North: 832062.7
Latitude: 22.428, Longitude: 114.103

TS

s

TS

TS Open
Storage

2]

TS
s

TS TS
TS

.
3305
ASR_002 X

ASR_001 X TS TS
TS | ASR_0D4 X

TS
TS

TS

4]
= ASR_D03 X
-
TS

FB
TS

 SRC_002 /

TS

‘5.?.-

5

Yuen
Tung

=t v =

15

70?3

TS

51

<€

Playgroun

7o)

Lui Kung Tin
FreshrWater
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g

|s0m |

.
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ASR and Source

Receptors and Sources Summary Table

Receptor and source table are available for view, edit and export in csv, excel or PDF formats.

r B
Project AERMOD Road Download Layers +
Receptor
Define Receptor (ASR) e TS
AR R © ¢ 1 o
Receptor Table ASR_002 3¢
E . - ASR_001 ¢
= )
ontour In Assessment Area E
Export Receptor Receptor Table =
- Enl- £ csvV || Excel || POF Search: - = "
S ASR Project AERMOD Road Download Layers +
Emission Source T —~%
A . . . —_— Rl
Create Source (Point / Line / Area / Volume) Receptor ID East North Height (m) Distance From Project (m) —Receptor -
2@ - /00009 ASR_00T 82867542 83202181 15 29.94 | | | Define Receptor (ASR)
Source Table ASR_002 828716.85  832028.65 15 37.26 - EI @
B + G Lo o
ASR_003 828773.45 832017.37 1.5 68.49 Receptor Table o e
Export Source &
== ASR_004 82873174  831986.64 15 2269 B ASR 002 bR
+ 5 G ) ° ASR_001 X
s . f . B Contour in Assessment Area
AERMET howing 1to 4 of 4 entries « s 1 »
Export Receptor Source Table x
Using custom land use S ] D = )
Run AERMET { ' Y] csv || Excel || PDF Search:
e 7oy S
&, | & Emission Source
Create Source (Point / Line / Area / Volume) Source ID A source Type Emission Rate t)g
M EE -/ 0000 SRC_001 Line 0
Source Table .
SRC_002 Line 0
E Graves
Export Source Showing 11o 2 of 2 entries « < 1
=B &
—AERMET Showing 1to 4 of 4 entries « < 1
Using custom land use °
Run AERMET
TS
&
;,;,@
SRC_001 v
East: 828872.0, North: 832003.3 ,"
Latitude: 22.427, Longitude: 114105 -~
¢ 1 4 ' Graves s T !
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ASR and Source

Splitting Receptors by Grids in Export

Receptors are now exported by grids to facilitate model setup.

In SAMP v1.1
Name Size Kind
Receptor.rou 184 bytes Document
In SAMP v2.0
Name ~  Slize Kind
32 45.ROU 1 KB Document
33 _44.ROU 1 KB Document
33 45.ROU 17 KB Document
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ASR and Source

Generate Contour Receptors

A Contour receptors with interval of 5m, 20m and 50m with different assessment heights can be generated
to slightly beyond the assessment area.

Project ~AERMOD  Road  Download  Layers = | F/

— Receptor
Define Receptor (ASR)

REE ©

Receptor Table

Contour in Assessment Area

Interval (m) 50 ¥

Height (m) 1.5510

5 | Preview Contour & | A T

Export Receptor

v & G e

— Emission Source

Create Source (Point / Line / Area / Volume)

RRER -/ 0000

Source Table

Export Source R \
EA L—] = East: 828553.3, North: 833020.5 _—~—~—"" | 300 m |
\ ¢ v Gy v v Latitude: 22437 Longitude: 114102 : :

|
SAMP v1.1 | ® Map from Lands Department G

1
Ll
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AERMET

Custom Landuse for AERMET

Users may now import the custom landuse in GEOTIFF file for aermet generation.

k M M o P ¥} R 5 I L .

) A B C D E F G H I I K L - -
Project AERMOD road download Layers 1 '| FlanD Codd RoughnesddiDistance MMl Angle b . cmrF;im%w:”ms‘Z=U°'M".m=2m'
2 00-30 5.176452751  0.007269 0 0.001 999.5248871 354,546081 :
—Receptor 3 30 30 - 60 531768031 0.014463 0 0.001 9985240534 355,1172404 wo o - QOO LOOOO0162 P
) 4 60 60 - 90 5.176452751  0.001505 0 0.001 997.8226205 35565203747 | w0 = QOIS L
Define Receptor (ASR) 5 9090-120 5176452751  0.001000 0 0.001 997.1208553 356.2623705 | O wsees
[_;\ [_;] — @ 6 120 120 - 150 531768031 0.001000 0 0.001 996.5180411 356.836116¢ |- o 13 FE—
+ Lo 7 150 150 - 180 5.176452751  0.001000 0 0.001 996.0170681 357,4104082 0o s CON TR
Receptor Table 8 180 180 - 210 5.176452751  0.001012 0 0.001 9956153876 3579854012 mooas oSt L
9 210 210 - 240 531768931 0.001000 0 0.001 995.3140208 3585607104 | TIR— ' " oo ' f
B 10 240 240 - 270 5176452751 0.001000 0 0001 9951130580 359.13631 |& T — — ¢ ~
11 270270 -300 5176452751  0.001000 0 0.001 995.0125627 350.712083% |
Contour in Assessment Area @ 12 300 300 - 330 531768031 0.001000 0 0.001 995.0125627 0.287916067 e e L 7
Export Receptor 13 330 330-360 5176452751  0.001000, 0 0.001 995.1130580 0.863690047 |- T —— Sy
D }g Center. X=847195, Y=806665, Z=0.0; Met Year=2019; g g:ggi gg?g};‘ggﬁg éjg?i?ﬁg% a o I 2 R T T T T T e e s i
ROL s SHP! L] 0 s Sea™ oo [N } o TR TEM%  QOTERNED OUGMIISEL
+ v e 16 0 0.001 9960170681 2.589501847 |-  E— 0.116359 0167950 1riin
17 0 0.001 996.5180411 3.163883614 | h e
—Emission Source 13 0 0.001 9971208553 3.73762954°
, . 19 0 0.001 997.8226295 4.31062582°
Create Source [Pﬂml I|'l Line IIII Area IIII VO'UmE} 50 0 0001 9026240534 488275056 =
. 21 0 0001 999.5248871 5453918888 |U
@r E‘r = /00 00 ) 0 0.001 0087241861 350.490520¢8 |-
Source Table 23 0 0.001 997.1208553 351.057246
24 0 0.001 9955153876 351.52574
B 25 0 0.001 9942082277 3521950014 |
25 0 0.001 9928097935 3527676212 |
Export Source o7 0 0.001 9915904750 3533407927 |-
= E‘ = 28 0 0.001 9905806378 353.915306
O e 29 0 0.001 939.570514 354.4910507
30 0 0.001 9886607103 355.0679126 |:
—AERMET 31 0 0.001 987.8512034 3556457780 |
32 0 0.001 987.1423403 3562245342 |
Using custom land use n 33 0 0.001 936534333 356.804060 |
34 0 0.001 086.027383 357.334245] |
=l LUM_end2022_revised.tif 35 0 0.001 9856216313 357.0649657 |
i 36 0 0.001 985.3172078 358.5461047 |-
Run AERMET 37 0 0.001 985.1142066 359.1275424 |
38 0 0.001 985.0126903 359.70916
@, 39 0 0001 985.0126003 0.20083902 | -
40 0 0.001 985.1142066 0.872457127 - | -
Roughness ® 4 3 Albedo&ER () ] 3
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Project AERMOD Road Download Layers

Source and Emission-related Information

—Generate Template for Traffic Flow Input

o o o
Ve h I Cu la r E m ISS I on Lat:;:'d Existing Roads in Assessment Area
Add Road Source for Export
B »

Select Source for Export

A Users may assess the vehicular emission with
zero emission vehicles (ZEV).

A Users may select different years for traffic and Export Template
emission factors. =

Export Shapefile
g
L
— Convert Traffic Flow to AERMQOD input

Calendar Year @
Please select EMFAC-HK... ~

Traffic Year
Same as Calendar Year v
Zero Emission Vehicle Scenario e

Import Filled Template

Process

>
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Source and Emission-related Information

Vehicle’s AERMOD Input Files

Mame

g FilledTemplate

Type

Microsoft Excel TYEE

o | no_AnnualHourMin IMNP File
«| no_ManthlyHourfverage INP File
«| no_ManthlyHourMin INP File
ol no2_AnnualHourMin IMNP File
« | no2_MaonthlyHourAverage INP File
« | no2_MonthlyHourMin IMNP File
« | nox_AnnualHourMin IMNP File
o) nox_MonthlyHourfverage IMP File

——A Added AnnualHourMin and MonthlyHourAverage for
NOx to facilitate Jenkin’s method

O Summary

o) pm10_AnnualHourMin INP File
o) pm25_AnnualHourMin INP File
| source_location IMNP File

Microsoft Excel TYEE

A As the emission rates for PM in EMFAC-HK are
independent of temperature and relative humidity,
only “pmXX_AnnualHourMin” is remained for use.
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Source and Emission-related Information

Locations of Bus Termini and Metered Parking Spaces
Update from 12:00 am to 01:00 am every day
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Source and Emission-related Information Project  AERMOD  Road  Download  Layers
C t IVI t D t —Generate Template for Traffic Flow Input
us om e a a Load Existing Roads in Assessment Area
%
A This function is to facilitate users in computing Add Road Source for Export
the vehicular emission factors for portal, =
. . o e Select Source for Export
ventilation building, PTI, carpark, bus depot, ...
etc. Export Template
A The custom temperature and relative humidity is Export Shapefile
recommended to follow the best practice. &
—Convert Traffic Flow to AERMOD input
mgg Please select EMFAC-HK... ~
Eﬁ Traffic Year
UZ;E“?E Same as Calendar Year i
Eﬁ Zero Emission Vehicle Scenario S
"%E Import Filled Template
2300-0000 Process
G/ dzad2Y aSié¢éEmm@eNplaiek SSG Ay >
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AERMOD-Related
Volume source: source type options added to change the source size on

map display

SAMP v1.1 SAMP v2.0
TaiPo Road g
L'c

Type Volume Source Type Volume Source
ID 1D " SRC_g01 I Administrd

L Emission (g/s) 0 ] Buildin
Emission (g/s) 0 ! ' i

| ) Elevation (m) | - Can choose between line

i' Elevation (m) | 1
L | Release Height (m) [0 source or single source
Release Height (m) 0
) _ Type of Source Line Source v
Lateral Dimension (oyo) |6.26 .
- a Lateral Dimension 6.57 I E
| Vertical Dimension (05,) |0 - (Oyo) :
East L834780.03 Vertical Dimension 0 I

(020)

North 824322.41 East 834779.08 ]

.- ,I 4 ] o North 82432173 ]
HI —

' SRC_001 J |
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AERMOD-Related
Automatic Adjustment of Modelled Open Road with Barriers

The template incorporated the barrier features to adjust the modelled open road horizontally and vertically.
Location of Noise Barriers / Enclosures / Semi -enclosures and Cantilevered Barriers

F
Double Island
Depp By, \ Wonglieng
’
PLOVER COVE
! RESERVOIR.
Kai Kung Leng
i
z 5.
o
¥y New -
-
\/ ‘ Territories N /
ke L ‘
/ Tai|Mo Shan Ma Dn'Shan
?

Legend !
Castle Peak ocodloHill . '
Needle H.... '] Grid I

N Sy ,‘/ ‘r' * - Is

I~ ' . R
N A =4 / :

A - i L P Al ' R
= Lidn Tate sicarrn
..... 1 & Beacon Hoik
Mrarevan » ¥ LA ) N i 3
Tsing.i1 X v RIS X Moise Barriers
7 Kownidoon Poak i
»’ 3 \‘ fentecpiea [] Noise Enclosures
-~ |
TG ! —— Sem closure/Cantilever Barrie |
Kow fodn }
\ i i
ChekLap Kok ' T
X '\ '
= / =% '
¥
I I
J K L 1 N 0

0 0

\ Barrier 1width(m) | Barrier 1height(m) | Barrier1DCL(m) | Barrier2width(m) 7| Barrier 2height(m) | Barrier 2DCL (m)
0 0




Key Points to Note

on Model Submission




Environmental Protection Department
The Government of the Hong Kong Special Administrative Region

Summary

Alustifications and supporting information on modelled

source types

AArea source with no vertical dimension
ABPIP building downwash
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Justification and Supporting Information on
Source Characterisation

ADo not blindly copy from approved ElAs.

ANeed to review the validity and provide
relevant supporting information eg include
photos of chimneys / stacks / exhaust,
PTls and vents, carparks to support source
characterisation.

AEg POINTHOR vs POINT



Environmental Protection Department
The Government of the Hong Kong Special Administrative Region

POINTHOR vs POINT

A Do not blindly use point source for chimneys
A Some chimneys have rain caps or have horizontal orientation

A Use the correct source type to avoid underestimation
A Vertical stacks have upward exit velocity

A Horizontal stacks (POINTHOR) has exit velocity directed into the downwind
direction of the hour.




CL Environmental Protection Department

The Government of the Hong Kong Special Administrative Region

Area Source with No Vertical Dimension

A The spread distance on open road for start emission from carparks/ PTls/ depots
should be modelled as line source with initial vertical dimension, following the
guidelines from Technical Note for Modelling Vehicular Emissions Using AERMOD

BPIP Building Downwash

A Only use BPIP downwash when there is high level point source (eg. Incinerator)
A Only applicable to POINT or POINTHOR source
A Include structures within the facility only




Good Practices on

Reporting and Model Submission
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Recommended Report and Model
Submission Folder Structure and Files

General Structures

> This PC » OS(C) » SubmissiontoEPD
Name Type
A) Rep Fig App RtC File folder
B) Calculation Spreadsheet File folder
C) Modelling Files File folder
|j _Contactinfo Text Document

Contact Information
& Contactinfo - Notepad

File Edit Format View Help

- Company: Company A

- Contact Person: Chan Tai Man

- Emai1l Address: chantaiman@email.com
- Contact Phone Number: 1234 5678
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Recommended Report and Model
Submission Folder Structure and Files

A) Rep Fig App RtC

» This PC » OS(C) » SubmissiontoEPD » A) Rep_Fig App_RtC
Name Type

Appendix File folder

Figure File folder
Report Adobe Acrobat 3Z1F
RtC Adobe Acrobat 3Z1F

B) Calculation Spreadsheet

> This PC » OS(C) » SubmissiontoEPD » B) Calculation Spreadsheet
Name Type Size

01_Chimneys File folder

02_OpenRoads File folder

03 PTls File folder Add/Delete as
04 VB&Portal File folder

. : necessary

05_Marine File folder

06 XXX File folder
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Recommended Report and Model

B) Calculation Spreadsheet > 01_Chimneys (or 03 _PTIs, 04 _VB&Portal,
05 _Marine, 06_XXX)

B) Calculation Spreadsheet > 02 OpenRoads

}—.




