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1. The Objectives

v Provide quantitative estimates for
pollution loads from different vehicular

sources,

v'Identify which vehicular pollution sources
should be targeted for control efforts;
v Develop emission control programs and

action plans

v Deliver training to the Client/Government
agencies on emission inventory and
emission modeling.

2. Tasks

1.

2.

w

The project has been divided
into 6 main tasks:

Design Mobile Source Emissions
Model

Vehicle Numbers (Traffic counting)
Emission Factors

Run Model Calculations and Compile
Results

Mobile Source Emission Control,
Planning and Interventions

Mobile Source Emissions Training
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2. Tasks and subtasks

The integrated management system

|

Integrated Air Quality Management System ]
r N ™
ADACS Monitoring Alsais
Information
. —_—
Emissions g Ay
% Assessment
Air e e
o T Y
Pollution =
Modelling Managament
planning
e’

2. Tasks and subtasks

Traffic emissions, Hanoi
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2. Tasks and subtasks

ROAD LINK DATA:

ID Lane 2
«Width End node

NAME
GRADIENT (%)
LENGTH
DIRECTION
LANE WIDTH
ROAD CLASS
ADT

SPEED

Lane 1
*Width

Lane direction 1 *ADT

(start to end) *Speed

Start node

Concept of Line Sources

3. Methodology to calculate the traffic emissions
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3. Road selection for traffic survey in Hanoi

Data that need for AIRQUIS modeling
1/ ROAD CATEGORIES

QCXDVN 01:2008/BXD

QCXDVN 07:2010/BXD NILU CETIA

1. Urban highway 1. Highway//National | 1. Urban highway

Roads

2.Main Urban Arterial | 2. Province Roads 2. Urban Arterial

Road Road and Inter-
Urban Road

3.Urban Arterial Road | 3. Main Roads 3. Inter-Areamain
road

3. Inter-Urban Road 4. Minor Roads 4. Area Road

5. Inter-Areamain road

6. Area road

7.Local area road

8. Inter-local area road

9. Bicycle road

to HUTEI
IEEEEEN 2-wheeler carrying 1-2 people
T All passenger cars with 4 wheels can carry 4 - 16 people

Taxi carrying 4 - 7 people
Small and light trucks (4 wheels only)
[CIEETT SN Heavy trucks with more than 4 wheels

M Large buses with more than 4 wheels can carry 24 — 60 people




4. Data that need for AIRQUIS modeling

1. Recommended mobile emission factors for HUTEI project — 2014 in
particular and Vietnam in general (g/km)

Vehicle type
according to HUTEI

0,094 0,01 0,195 12,592

0,3 N/A 0,17 1,05 2,21
0,3 N/A 0,17 1,05 2,21
1.50 N/A 0,64 7.60 3,10

Light truck 0.80 N/A 0,40 11,00 2,21
3,28 N/A 1,06 17,00 3,10

4. Data that need for AIRQUIS modeling

2.VEHICLE CATEGORIES 3. PARAMETTERS FOR EACH
a. Motorbike ROAD

b. Cars - Coordination (GPS)

- Car under 12 seats and taxi - Motorbike volume and average
- Passenger car 15-24 Seats (Gasoline) speed (km/h) .

- Bus + Big Passenger car (diesel) - Cars volume and average speed
- Truck (diesel) (km/h), 4 categories of vehicle

4. DETERMINE HOW MANY OF SURVERYING ROADS
Equation for estimated the monitoring sample: N = N/(1+N x €°)
Where:

n — Number of surveying roads; N- Total Roads in HaNoi

e —Accepted deviation (%)

Applying in Hanoi with N ~ 1,200 Roads;

- If we accepted deviation e = 5% then n =300 roads
- If we accepted deviation e = 10% then n = 94 roads
- If we accepted deviation e = 15% then n = 43 roads
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4. ROAD SELECTION FOR TRAFFIC SURVEY

Determining survey area and kinds of road
The street network, on which the traffic survey will be implemented, is
selected so that it is evenly distributed over Ha Noi city to collect

representative survey data.

Analizing characterities of the process of development and expansion
Hanoi city up to now, we distributed representative roads which will be
survied traffic flow in Ha Noi according to 4 metropolitian area such as:
- Region A inculdes 4 old districts (Center of city: Ba Dinh district, Hoan
Kien district, Hai Ba Trung district and Dong Da district).

- Region B is Satellite City (Ha Dong city) which was just incorporated

into Hanoi.

- Region C is 5 districts which were established in about 10-20 years until
now (Thanh Xuan district, Cau Giay district, Tay Ho district, Hoang Mai

district and Long Bien district).

- Region D is 2 new districts which Ha Noi has just established in 2014

(Sourth Tu Lien and North Tu Liem).

4. ROAD SELECTION FOR TRAFFIC SURVEY

ROADS FOR 24h/24h TRAFFIC SURVEY

A. RING ROADS

1. Ring Road No 1: Dai Co Viet — Tran Khat Chan
2. Ring Road No 2: Truong Chinh

3. Ring Road No 3: Pham Van Dong

B.ARTERIAL ROADSAND INTER-URBAN ROAD
4 Section 1: Dong Da, Thanh Xuan, Ha Dong (Road No 6)
5. Section 1: Giai Phong Road — Van Dien (1A Road)

6. Section 1: Cau Giay — Mai Dich — Cau Dien (32 Road)
7. Section 1: Thang Long urban highway

8. Section 1: Cau Giay — Noibai Airport

9. Inter-urban road: 2 selected roads

C. Main Urban Road

10. 4 districts at old town of Hanoi: 2 main roads.
11. Ha Dong: 2 main roads

12. 5 new districts: Tay Ho, Cau Giay, Thanh Xuan, Hoang Mai, Long Bien:

1 main road for each district.

13. 2 Newly established districts: Bac Tu Liem and Nam Tu Liem: 1 main

road for each district.

D. Inter-arearoad (Minor road)
14. The same as main urban road (on D item.)

Total: 30 roads +

ROADSFOR 1 HOUR TRAFFIC SURVEY AT RUSH
HOURS

.. Ring Road No 1: De La Thanh

.. Ring Road No 2: Tran Quang Khai — Nhat Tan

.. Ring Road No 3: Puong Lang

.. Ring Road No 4: Cau Thanh Tri — Big C (2 level road)

AW oo o~

5. Section 2 and Section 3: Dong Da, Thanh Xuan, Ha Dong

6. Section 2 and Section 3: Giai Phong Road — Van Dien (1A
Road)

7. Section 2 and Section 3: Cau Giay — Mai Dich — Cau Dien
(32 Road)

8. Section 2 and Section 3: Thang Long urban highway

9. Section 2 and Section 3: Cau Giay — Noibai Airport

10. Inter-urban road: 2 selected roads

11. 4 districts at old town of Hanoi: 4 main roads.

12. Ha Dong: 4 main roads

13. 5 new districts: Tay Ho, Cau Giay, Thanh Xuan, Hoang
Mai, Long Bien: 2 main road for each district.

14. Newly established districts: Bac Tu Liem and Nam Tu
Liem: 2 main road for each district.

15. The survey roads is double compared to main urban
roads (in D item)
82 roads = 112roads
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5. SURVEYING METHODOLOGY

6 . For the surveying in other 41 Roads: Making the 2 times surveying only in rush
hours:

- The morning peak hour: from 7:30 am to 8:30 am

- Afternoon peak hour: from 16:30 to 17:30 pm

The measured parameters for this case are exactly the same as in 24h/24h
measurement.

THE DATA PROVIDED AIRQUIS model input ( computer files and hard copy data

sheets):

1. Coordinates of the survey points

2 . Date and time of survey

3 . Characteristics of weather
4 . The survey data for the 24h/24h measurements: Traffic Volume and average
speed of vehicle flow continuously in 24 hours for each type of vehicle ( motorbike

and cars)

5. For the case study only at peak hours , the survey data : Traffic Volume and
average speed of vehicle flow in 2 peak times at the day ( morning and afternoon
) for each type of vehicle ( motorbike and cars ) . The total traffic volume during
the day for each type of vehicle ,will be determined by the following equation:
LO=k x Lmax x 24 , car / day
k - coefficient determined from survey data in real vehicles of the road section 1,
At normal average: k= 0.6 t0 0.7 .

6 Data Collection and Import

Traffic Average
The total , speed
flow in
Locati traffic K (km/h)
. Name of street/ ocation during the pea (Speed of
Code of (Date) of sulrve'\' Road (la-\' hour motoreycle
road | (Peak hour) point | class |\ rotoreyet | M0tore /
LY) vele/all \
e/all types | - Speed of
- types of o
of car) car
car)
Khuat Duy Tien | (0587193, | _ 197.064 20.198 35/35
8440002 1 Class 1 )
(24/22014)(8h) | 2319680) 88.194 6.770 70/70
Lac Long Quan (0583843 ) 75.973 8.114
8440003 argemoy | Class 3 30/30
(26/22014)(8h) | 2328572) 17.533 1.352
) Nuan La (0583471, | _ 49.593 5.234 )
8440004 ) PO Class 3| ) 30/30
(28/2/2014)(17h) | 2329705) 6.848 404
* Excel file templates for data collection
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6. Emission Inventory Database built
systematically in AirQUIS

Emission inventory templates
and data collection

Order of importing data

Data import

E_
[
{
i

Import spreads

-

6 Spatial Distribution for Emission Inventory
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7. Coming works (CEMM-VNU)

e Emission Inventory for Industrial Areas
(bottom up) — on going works with MONRE

e Other El data set(s) with support from MICS-
Asia (Top down)

e Modelling works with CEMM-VNU (Prof.Dr.
H.X.Co) (Aermod View, CalRoad View, Breez
Road, Disper, CMAQ)

* Regional Modelling (CMAQ) in connection
with MICS-Asia

8. Consultancy Services for Developing

Mobile Source Emissions Inventory for Hanoi

Thank for Your Attention
Email: hung@aitcv.ac.vn

Acknowledgement: The presentation used data from colleagues at
HUTEI Project, Hanoi, Vietnam
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