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NO:z Air Pollution Measurement
in Hanoi City of Vietham
by TEA Capsule Method

4-3.

Takao GOTOH

1. Introduction

The environment problem in the developing
countries, air and water pollution, is becoming seri-
ous now. This is caused by the new life style, simi-
lar to that in the advanced industrial countries. In
particular, the car life style in the urban area and
surroundings is the biggest cause in these countries.

The air pollution due to exhausted gases of cars,
such as automobile car and motorbike has not been
surveyed around main road area. In the big cities of
the developing countries”, for example, Bangkok in
Thailand, Mexico City in the United Mexico States,
the air pollution due to the exhausted gases is moni-
tored partially in the neighborhood of trunk road in
urban area®. These examples are few for the global
serious condition. Further, the data of the air pollu-
tion (NO., SPM, SO, etc) was monitored for long
times (about ten years) which is hardly explained in
detail with relation to passing cars. Many air moni-
toring station in the developed countries locate far
from trunk road, and the altitude of its location was
rather high from the ground.

In this investigation, in order to survey the air
pollution (NO) directly with the sensor (TEA Cap-
sule), the TEA capsule can be set on the telephone
pole (height 1.2 ~ 1.5m) for 24 hours. Further, the
making of TEA capsule and the analysis of NO,
concentration can be carried out simply in the
room.

66

2. Population's Increase and Climate

Vietnam became to an independent country in
1974 after winning the various wars for the fifty
years. But in the period of twenty years (1974 ~
1994) after 1974, the national economy was con-
fused. In 1994, the policy of reform and opening
(Doi Moi) was chosen by Vietnam Government. In
recent years, yearly GDP exceeds 10%. Vietnam
leads the seven countries in ASEAN?.

Although the many funds for various planning in
the industrial area are invested, the construction of
public facilities such as school, hospital, water-
works, roads etc. is late relatively. So that, the vari-
ous minus risk of social factor relating to increase
of the GDP is becoming serious gradually. For
example, in many roads in the heart of Hanoi City,
the walking right of passenger is infringed usually,
and the passing right of car is maximum in all pas-
sengers. The people number of death due to the
traffic accident corresponds to that it in Japan (ten
thousand per year)”.

Furthermore, the climate of Vietnam is classified
to wet season (May ~ Oct.) and dry season (Nov.
~ Apr.). In summer, it rains in the every evening.
The daily maximum temperature exceeds 30 C till
the end of September. Table 1 shows these weather
conditions. These weather conditions also relates to
local air pollution due to exhausted gases of auto-
mobile cars. Table 1(b) shows the recent increase
of population in Hanoi City and Vietnam, and of



Table 1(a) Mean Temperature, Rain Fall and Humidity in Hanoi City

Month 1 2 3 4 5 6 7 8 9 10 11 12

Season Dry Season Wet Season Dry
Rain mm 9 24 11 50 | 214 240 262 202 179 128 | 51 60
Temp C 177 195 225 259 | 277 296 294 284 276 252 | 212 189
Humid % 78 85 82 82 81 80 79 81 76 78 72 81

Table 1(b) Population of Vietnam and Hanoi City (thousands), etc

Year 1995 1999 2000 2001 2002

Vietnam 71996 76597 77635 78686 79727

Hanoi City 2431 2685 2739 2842 2931
GDP(Ranks) 0.5601(122th) 0.688(109th)

GDP. We suspect that the recent increase of popu-
lation in the urban area is stressful to the environ-
ment of urban area.

2. Method
(1) Investigation Area

In Hanoi city and its surroundings, the higher
mountains does not exist. Hanoi city separates far
more than 40 km from the coast of East China Sea.
The heart area of Hanoi city is classified to the old
street area (Old Urban Area) and the new street area
(New Urban Area). In the passenger road of old
street, the large street trees are grown up for nearly
one hundred year. But in the passenger road of new
street, only the small street trees presents or not.
Furthermore, the number of passing cars including
motorbike in the new street area is greater than that
in the old street area. The number of motorbike in
Hanoi city is nearly million, but this does not
include the motorbike number in surrounding area.
A part of the motorbike exhausts black smoke in
the roads of new street area

In this investigation, 13 crossing points of A~
M were chosen as shown in Figure 1. In these
points, the four (North, South, East, West), or six
(Middle Crossing Point), or eight (Large Crossing
Point) sampling points were chosen. In Fig.1, all
sampling points in crossing point of A,B,C.M

locate 'in the old street (urban) area And two sam-
pling points in crossing point of D, K, L and one
point in E locate also in the old street (urban) area.
The other 39 sampling points locate in the new
street (urban) area.
(2) Investigation of NO. Concentration with
TEA Capsule Method

This investigation for surveying NO, concentra-
tion around main road was carried out with TEA
capsule method. This method have the following
characters, D Simple Method, @ High Sensitive &
High Accuracy, ®Simple Analysis. These are
proofed already with the many reports®. The mea-
sured NO: concentration with TEA capsule method
are authored to instrument in monitoring station (10
~ 100ppb) within the accuracy of about + 10%.

The investigation with the TEA capsule method
was carried out on Monday from Oct.13th to
Nov.3rd 2003 for the 62 sampling points.

3. Results
(1) Distribution of NO. Concentration by Inves-
tigation

In order to set during setting the capsule on tele-
phone pole for 24 hours, the capsule was stolen
often. But this maximum number was two times for
total four times.

Fig.2 shows the distribution of NO. concentra-
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tion with the investigation of four times. The num-
ber of collected capsule was 54, 51, 54, 54 respec-
tively for total number 62. In Fig.2, the averaged
NO: concentration X is increasing gradually during
the investigation (34.1, 51.8, 56.3, 64.1 ppb). And
the number of the sampling point where NO. con-
centration is larger than 60 ppb, is also increasing
gradually (Ex=3, 15, 22, 26). The cause of increas-
ing tendency mentioned is considered to be related
to from wet season to dry season. The déy, on
which it rained more than 10mm per day, was only
13th Oct. in the first investigation. We considered
that the small NO. concentration was caused to the
washing effect of heavy rained of more than 10 mm
per day.

(2) Averaged NO: Concentration by Crossing

Point

In order to explain the characteristics of air pol-
lution near the crossing point, the averaged NO.
concentration by crossing point was calculated for
the four investigations respectively.

Fig.3 shows the averaged NO: concentration by
crossing point (A ~ M) for the four investigations.
In Fig.3, the following characters are found out. (D
The averaged NO. concentration for the first inves-
tigation by crossing point shows the minimum
value among the four investigations. @ The aver-
aged NO: concentrations in the seven crossing
points among the thirteen crossing points increases
according to time number of investigation (about
half frequency, A, B, D, E, H, J, L). (®The phe-
nomenological cause of time variation in the aver-
aged NO: concentration could not be cleared
because the phenomenon was complicate.

(3) Difference between NO. concentrations in
Old and New Urban Areas

The averaged NO; concentration by crossing
point of 62 was calculated respectively. The sam-
pling points which was averaged of the two times
investigations were G4, H3, H7, 14, J2, J3, M2

respectively. The number after the above Roman
letters shows generally 1—4 (EWSN-direction) by
crossing points.

Fig.4 shows the relation between the averaged
NO: concentration of sampling point and its fre-
quency. In Fig.4, the following phenomena are
shown. D The frequency of area which shows the
maximum freqilency, of averaged NO. concentra-
tion was 50 ~ 59 ppb. @ This area is in the new
street (urban) area. @)But, the area which the fre-
quency of averaged NO. concentration shows the
maximum value was 40 ~ 50 ppb in the old urban
area, and the area which is larger than 70 ppb does
not exist.

Furthermore, as shown in Fig.2, all most of the
crossing points where the averaged NO. concentra-
tion exceeds 60 ppb locates in the old street (urban)
area (G, H, J, etc.).

4. Conclusion

In order to explain the air pollution due to
exhausted gases in the heart of Hanoi City, the sur-
vey of NO, concentration with TEA capsule
method was carried out in the thirteen crossing
points, or sixty-two sampling points. From the
investigations, the following results were explained.
(DFrom the view point of averaged NO; concentra-
tion by crossing points (Fig.2), the averaged NO,
concentration is gradually increasing (34.3—51.8
—56.3—64.1 ppb). And the number of sampling
point which the averaged NO, concentration shows
60 ppb, is also increasing as 3—15—>22—26. (2)
From the view point of Fig.3 and Fig.4, the average
NO: concentration by crossing point, or sampling
point in the new urban area was higher than that by
these in the old urban area. _

We suspected that the amplitude of the averaged
NO: concentration and the increasing rate of its
amplitude related to the amplitude of street tree
(about one hundred years old) in the old street, or

69



70

14
121" Oct.13th~14th N=54
10 2003 (
x=34.3
8t 0=13.7
. Ex=3
L
4f
2F J l
0 T 3 3 3 R T
210t N=51
& Oct.20th~21th X=51.8
‘; 8t 2003 0=20.6
£ of [ Ex=15
w
« 2F
© 0 N I 1
[
V)]
10}
3 Oct.27th~28th
< gt 2003
b
26l
3
3 47
L ol —1
0 L T I
10}
Nov.3rd~A4th
8t 2003
6
4t
27 '1:.' - ] :
0 TP Lo RRTRIATN I 5 I G KRN
0 10 20 30 40 50 60 70 80 90100110~

Capsule NO:.Concentration(ppb)

Figure 2: The distribution of NO2 concentration by investigation of four times.



©

Averaged NO:Concentration by Crossing Point (pPpb)

pury

20 .
b 18F
C I
‘0
&6l
g Oct.13th~Nov.3rd )
= 2003 N=62
g1af
o
w
“ 12-
)
ng
2 New Urban Area
38
&
g 6f /
[0}
o
w oL //
DR
/ New Urban Area
N L e orean 4
0 10 20 30 40 50 60 70 80 30 100 110

[oo]
o

~
o

[+2]
o

(o))
(=]

I
(=)

W
o

n
o

o :0ct.13th~14th 2003
a: 20th~21th

of v: 27th~28th
o :Nov.3rd~4th
OI..‘I...I,.'l..lL.‘J.l..l..IL.,I,,.I.,.\J...I,..
A B c D E F G H 1 J K L M

Crossing Point
Figure 3: The averaged NO2 concentration for the four investigations by crossing point (A~ M)

Averaged NO. Concentration of Sampling Point(ppb)

Figure 4: The relation between the averaged NO2 concentration of sampling point and its frequency

71



its willy-nilly in the new and old street areas.
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