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Understanding Air Pollution and future
applications in
Ho Chi Minh City

Introduction

This report is based on a presentation prepared for the Seminar: “HCMC Air Quality
Monitoring and Management Programme”. This was a final seminar held at the end of the Ho
Chi Minh City Improvement Project, Air Quality, Monitoring Component, Second part:
Reference laboratory and Training. The project has been supported by Norwegian Agency
for Development Cooperation (NORAD). The seminar was arranged by DONRE in Ho Chi
Minh City (HCMC) on 23 November 2005.

The seminar presented a summary of the air quality monitoring and management programme,
which has been developed, based on DANIDA and NORAD funds in Ho Chi Minh City. The
presentations were mainly based on the development and training performed by NILU and

will include background, monitoring system, the calibration laboratory and air quality results.

This report presents air quality information aimed at explaining the characteristics of the air
pollution situation in HCMC. For future applications it is of utmost importance that the data
are adequately quality assured. Air quality planning, abatement strategies and future master
plans for the reduction of the air pollution load may then be implemented using the systems
developed for HEPA in HCMC.

Air Quality Planning

The integrated Air Quality Management (AQM) platform, AirQUIS, includes all elements
needed to undertake assessment and planning of air quality. AirQUIS provides the basis for
air quality management through an integrated tool for monitoring and emission inventorying,
air quality modelling and assessment, enabling forecasting of future air quality and
development of cost-effective abatement strategies.

The GIS based AirQUIS system includes several modules that can be selected and applied
according to the user’s needs. Important common parts are the measurement database, and
the graphical user interface including the GIS (Geographical Information System). The
procedures used are often referred to as the Impact Pathway Approach (See Appendix Figure
2 and 3).

A basis for the planning process is the dispersion models. Collection of emission data for the
establishment of an emission inventory is an essential starting point. This work is presently
being undertaken by HEPA in HCMC.

Based on defined abatement options and scenarios, cost-benefit analyses can be used to
evaluate the best possible options to reduce the air pollution load seen from an economic
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point of view. The results of such analyses may again lead to the development of action
plans.

The AirQUIS platfor established at HEPA represents a basis for the An Air Quality
Management and Planning System (AQMS). The system can be applied to develop action
plans for air quality improvement in a cost-efficient manner.

The essence of the Action Plan often deals with air pollution exposure of the population
rather than just emissions. In the action plan, the costs of each control option may be
calculated in terms of costs per percentage point of exposure reduction, and this is compared
with the potential to reduce the pollution exposure that is associated with the option.

Based upon this, the control options are ranked according to their cost-effectiveness. Least
cost packages of control options to arrive at a given target for air quality can then be
developed.

The quality assurance programme

Good quality in every phase of the complete air quality programme is essential in order to be
able to assess the air quality. Comparisons with national and international limit values need
data that are adequately quality assured and meet international inter comparison criteria.

In ambient and emission air quality measurement systems, the quality system is concerned
with all activities that contribute to the quality of the measurements. The aim of the quality
system is to assure that the results meet the predefined standards of quality. To produce
results of known and sufficient quality, a whole range of tasks have to be performed such as
periodic status checking, maintenance, calibrations, data evaluation and so on. Failure to
perform all or some of these tasks will decrease the data quality.

The quality system shall assure that:

Data is reliable for its intended use (fulfils the data quality objectives).

Data has known quality (fulfils the performance standards).

Data from different sites can be compared.

The receiver of the measurement results (management, public, etc.) has confidence in
the results.

The quality terms relevant for QA/QC procedures and criteria can be defined as follows (ISO
8402, 1994):

e Quality is the totality of characteristics of an entity that bare on its ability to satisfy
stated or implied needs.

e Quality assurance involves the management of the entire process, which includes all
the planned and systematic activities that are needed to assure and demonstrate the
predefined quality of data, to provide adequate confidence that an entity will fulfil
requirements for quality.

e Quality control comprises the operational techniques and activities that are
undertaken to fulfil the requirements for quality.
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Understanding air quality a basis for planning

An important element in the understanding of air pollution is the understanding of the
meteorological dispersion conditions. The atmosphere’s ability to transport and disperse
pollutants emitted into the atmospheric surface boundary layer is often more decisive for the
pollution levels than the emission rates itself.

Meteorological data are being collected along a 30 m tower at DOSTE and at the surface.
Nighttime surface inversions combined with unstable convective daytime conditions in
HCMC bring about large diurnal variations in many of the air pollutants. These changes in
weather conditions together with chemical reactions and variations in emission rates as traffic
and human activities change from day to night has to be understood in order to evaluate the
results of the measurement and modelling results.

Figures presented in the Appendix illustrate some of the typical patterns seen in the data from
HCMC. The diurnal variation of NO, concentrations at urban background concentrations
relative to variations very close to the source (the street or road) confirm the rapid dilution of
pollutants as one move away from the street. This is due to the convective and very unstable
surface layer over HCMC at daytime.

The relationship between NO, and ozone concentrations also illustrates the use of
background ozone (and following reduction in ozone) as NO emissions and chemically
transformed into NO,.

Air pollution concentrations as functions of wind directions (an other meteorological
parameters) may explain the importance of different source and the impact of emissions from
source areas. High levels of PM;o concentrations measured at the District 2 station is
evidently originating from the industrial complexes and power plants near the ThuDuc area.

Data dissemination and information to the public

The daily values of the Air Quality Index (AQI) which is being generated automatically by
AirQUIS are being transferred every day to the information board near Binh Thanh marked
in the city centre of HCMC.

NILU also supported HEPA in establishing an Internet presentation of air quality data online.
Establishing of this web site was not a part of this project. However, HEPA asked assistance
from NILU and the data can be found at www.hepa.gov.vn and www.luftkvalitet.info for
more information about NILU as Air Quality Service Provider.

Rising public awareness of the air quality situation is important to protect people against
unwanted air pollution. Awareness makes decision making easier. In many large cities there
have been a number of serious air pollution incidents, which have influenced on people with
respiratory problems, lung cancer and emphysema.
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A future further development of the Internet information for common people to access will
help the most sensitive part of the population to protect themselves against pollution.
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Appendix
Understanding Air Quality

Future Applications
In Ho Chi Minh City

BS\ Understanding AP\ HCMC, Nov2005



B Sivertsen- DONRE Seminar Nov. 2005

Aigoualitynlanningliequiresiuntderstanding

Public Participation

Undzpestanding Ale Quality
Fururz apolications

At Qual ity Goml Setting

Bjarne Sivertsen,

NILU o
Ernissions ek
fe fonitoring |}
3 Presented at Y
Hurriznd Cartrol

DONRE, HCMC 8 Evionmentsl
November 2005 Mn”e“‘ §

*
i— : BirQumlity Conplance &

hadeling Enfarement "
.
BSINILU\Understandi [DONRE Nov. 2005 ppt www NILU.no |NILU| BSINILU\Understandi \Q, DONRE Nov. 2005.ppt www.NILU.no [NILU|

Tmpdct Parnyay Aooroder
) A complete integrated system: : :
—-— _ many i

' Identify sources
Emission inventory

Ale oollurion comzs From
IFfzrznt sourczs

Meteorological data
Dispersion and turbulence

o~ HEPA

Dispersion modelling

Stationary sources such as factories,
power plants, smelters and different
types of industries,

Small sources such as various industries,

SOx, NOx, PM dry cleaners, food production etc.
@_ = Mobile sources such as motor bikes, cars,
g()’rj\g:[}:;anons, buses, planes, trucks, and trains,
= Naturally occurring sources such
L1 as windblown dust, volcanic
fExF"’.s“’e/’esW"se eruptions evaporation etc..
unctions

Effect / cost data

. .
BSINILUUnderstandi DONRE Nov. 2005.ppt www.NILU.no [NiLUl BSINILUUnderstanding AQ, DONRE Nov. 2005.pt www.NILU.no |NiLU|

Eimission Dara Basz AR @@]@Hﬂﬁy Data

Geographical Information System (GIS)

v Indicators
v’ Limit values
v' Raw data, measuremen
v’ Statistics

v’ Compare to meteorology
v From which sources?
v' Impacts?

Calculation of Emission Fields Modelling

Population

Traffic

[ Consumption |

« fuel type
« emisson factors

Industry

eroad information
sroad type/class

« stacks

process « distribution

in sub areas

* consumption evehicle class
« component

« time variation

 temp. variation

o « time variation
«time variation
wwwNILU.no [KiL] www.NILU.no [RGLU)

~emission factors

BSINILUUnderstandi DONRE Nov. 2005.ppt BSINILUIUnderstanding AQ, DONRE Nov. 2005.pt




B Sivertsen- DONRE Seminar Nov. 2005

Quality Assupancz/Quality conieol |

-—y
BSINILUWUnderstandi DONRE Nov. 2005.0pt www.NILU.no

o corelogy (o enlain A0

Wind roses and temperature distributions

17,/‘ -

—

r

.
www.NILU.no [NiLUl

AVERAGE

Diuendl o
TN
vapriarion - ///\
of NO;:V«
] KXN N@

T T
PERIOD: 20040101 - 004 02 01 HOURS
El E

1h Z0-NO2 (NO2) 1h TNNO? (NO2)

wof
NO, March 2004/ BN
sof

Convective
(thermal)

1 IR TN R

PERIOD: 20040301 2004 04.01 HOURS "

BSINILU\Understanding AQ, DONRE Nov. 2005.ppt www.NILU.no [NILUI

Dara Przszirarions

E—
[ ————

s E ﬁ 't'jir{} ';’-

1 - rae ol
BSINILUWUnderstanding AQ, DONRE Nov. 2005.ppt www.NILU.no |NILU|

Night time surface inversion

Daytime unstable
vertical midng !

Temp.

.
INILU]

BSINILUUnderstandi

\Q, DONRE Nov. 2005.ppt WWW.NILU.No

2 Time Series from_one or multiple stations

0400z Y3, NO%

o]
of
250.0 o
of
Ozone
o]
200.0 B 51
N o
A of
1500 o
$
- -
o102 e (ozgim) oS o)
1000
500 ' I
N NO, x O3
o IR \/
0.0 = 1
0.0 200 400 60.0 800 1000 1200 NO

.
BSINILUIUnderstanding AQ, DONRE Nov. 2005.pt www.NILU.no INILUl




B Sivertsen- DONRE Seminar Nov. 2005

Where dees Aust come From 2R 2

[
Empme b PRI, At Guanbiy e Sy 1. BOREE
- - i L
st et P —— Earra A ORTRACT £
rewes Dusgram wind Rose
f Industries - "-\\.
and power -
plants yi
N Wind at DOSTE \
iff seldom from north Y
/ \

PM,, at D2 \
from north ! :

O NET BN NS TRE T EE L NS N TNE ]

Wt B0 | @ W T
Chaswwmel 1] it 13 85T mA7 a1 354 ees  miT g0

-y

BSINILUUnderstandi DONRE Nov. 2005.0pt www.NILU.no Ity

CO ut Thong Nnar From S @EM@W@ & elowe off eus: WG%WVH@W

PERIOD: 2005.08.01 - 2005.09.01 I ——
o —T T T 1.1 T 1 T T ==
Campieast Bras €XL Aie Creality Wied B 1, DOATE
[rer— P ed pend 1, DOSTE
Puciid 2004 0% 01-» 2054 10,81 Cannenncutin 6, THONC MHAT
Brewer Diagram Wind Rose

—

f—— P T \ .

w— / . Comsarz 9

srarions P\
DZ v3. 200

h_DZ-PAND (PMIE), PM10

1 200 228

Concentration Rose Data oy =
g 101 % | 0 | e . e | w0 | po | e |
w s0 o1t o [N T 2l

- = - - A s
BSINILUWnderstanding AQ, DONRE Nov. 2005.ppt wwwNILU.no [NiL] BSWILUUNderstanding AQ, DONRE Nov. 2005.0pt www.NILU.no [NILD)

ST Monthly — =Sirt===

vt esceesed
bout 20 % of The time in Cairo ciry contre

Mt -1 avzragz of o sSitzs and Annual Jf- R —

CO Thong Nhat CO 8-h aver max daily
concentrations PR I (S e e W (RS
along roads | ** o
higher than in * R
urban T, .
background . N .

o
A
£

g

\-.
g et
° RIS
Sl

exceedings of limit values!

CO at Thong Nhat (road) = about 60 % higher than at ZOO

. .
BSINILU\Understanding AQ. DONRE Nov. 2005.0pt www.NILU.no NIty BSINILUIUnderstanding AQ, DONRE Nov. 2005.pt www.NILU.no |NiLU|




B Sivertsen- DONRE Seminar Nov. 2005

0
RUiLIiER Alr Quality Managzmzir
Sirarzegy Plan
Assessment

® Sources

® Monitor

® Exposure

® Source - exposure
® Contributions to exposure
® Damage

“Mast rolan

® Develop institutions Surveillance
® AQ Information System

® Control options
® Cost - benefit

® Control strategy
® Investment plan

.
www.NILU.no M

BSINILUWUnderstandi DONRE Nov. 2005.0pt

|Map data "Backgmund daial

ol l /7’ User
- 3 \:? interface
g _l‘l,[‘Moniioring_:.‘\/“--
4 B
Air Pollution | Emission ? -

[ — g
.. 5 ‘]Inveniory

Aidrill

Disp
Exposure
models

Al it Strategy | ..

.
www.NILU.no [NiLUl

BSINILUUnderstandi DONRE Nov. 2005.ppt

AC) Managzimzry

v

7 Modz] Conezor

BSINILUWUnderstanding AQ, DONRE Nov. 2005.ppt

Dispersion Monit
modelling onitoring
- Air Quality
Emissions (Air pollution
concentrations)
Exposure
assessment
soserent | conva
options
regulations
Damage
Cost
analysis

.
www.NILU.no |NILU|

Guangzhol

. =A.Q. Assessment
~.. |=Health impacts
= Abatement options
- = Cost/benefit analyses
= Optimal abatement strategy

- S0, Options
3 - -3
effective =0
S0, o §
options -
c Romaf A

.
www.NILU.no NIty

BSINILU\Understanding AQ. DONRE Nov. 2005.0pt

Oortimal Aoarzmzny JJ"J"L&'J"ZQ\/ oo

J

Identify
actions to
improve air
quality

BSINILUUnderstanding AQ, DONRE Nov. 2005.pt

' 1 Emissions
\" )

Measureménts

Modefling
' Exposure / Dose

Control options
Dose / response

Cost/ benefit analysis

Best Option:
Clean Air

most cost-effective options
NII.U

www.NILU.no

HIRLAM 50

(Weather forecast
50 - 10 km grid)

Mesoscale
PSU/NCAR
MM5 model

1 km grid sacale

BSINILUIUnderstanding AQ, DONRE Nov. 2005.pt

AW peluien lerecast M@@]@H

ours ;ahead

F@ﬁecas;‘t NG,;24¥ ;

.
www.NILU.no |NiLU|




B Sivertsen- DONRE Seminar Nov. 2005

On-linz informariion on W — o . L ST
. e Undzesranding Aie Quality will givz FICMNC

Bettehidualit

]

ez, (BEN

-y
BSINILUWUnderstandi DONRE Nov. 2005.0pt www.NILU.no Ity BSINILUWUnderstandi

Q. DONRE Nov. 2005.0pt

.
www.NILU.no [RILU)

—

Norwegian Institute for Air Research

NILU

POBox 100 [#

No-2027 Kjeller
Norway

Fax: +4763898050
E-mail: nilu@nilu.no

BSILUUnderstandi DONRE Nov. 2005.0pt www.NILU.no [NiLUl BSINILUUnderstanding AQ, DONRE Nov. 2005.pt www.NILU.no INILU|




	Table of content 
	Introduction 
	Air Quality Planning 
	The quality assurance programme 
	Understanding air quality a basis for planning 
	Data dissemination and information to the public 
	References 

