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ABSTRACT
Tropospheric ozone (O3), carbon monoxide (CO), total reactive nitrogen (NOy) and aerosols (PM2.5 and PM10) were
measured on the southeastern Tibetan Plateau at Tengchong (25.01◦N, 98.3◦E, 1960 m a.s.l.) in Southwest China,
where observational data is scarce, during a field campaign of the TAPTO-China (Transport of Air Pollutants and
Tropospheric O3 over China) in the spring of 2004. Fire maps derived from satellite data and backward air trajectories
were used to trace the source regions and transport pathways of pollution. Ozone, CO, NOy, PM10 and PM2.5 had
average concentrations of 26 ± 8 ppb, 179 ± 91 ppb, 2.7 ± 1.2 ppb and 34 ± 23 and 28 ± 19 μg/m3, respectively.
The measured O3 level is low when compared with those reported for similar longitudinal sites in Southeast (SE) Asia
and northeastern Tibetan Plateau in Northwest China suggesting that there exist complex O3 variations in the Tibetan
Plateau and its neighbouring SE Asian region. High levels of pollution with hourly averages of O3, CO, NOy, PM10

and PM2.5 concentrations up to 59, 678 and 7.7 ppb and 158 and 137 μg/m3, respectively, were observed. The increase
of pollutants in the lower troposphere was caused by regional built-up and transport of pollution from active fire regions
of the SE Asia subcontinent and from northern South Asia. Our results showed that pollution transport from SE Asia
and South Asia had relatively stronger impacts than that from Central and South China on the abundance of O3, trace
gases and aerosols in the background atmosphere of the Tibetan Plateau of Southwest China.

1. Introduction

The widespread air pollution in South and Southeast (SE) Asia,
and China is a subject of scientific interest and public concern. In
South and SE Asia, forest fires, burning of biomass/biofuels (e.g.
wood, dung and agricultural residue) is a major source of air pol-
lutants (UNEP and C4, 2002). In recent years, several large-scale
field campaigns (e.g. Hoell et al., 1997; Lelieveld et al., 2001;
Jacob et al., 2003) have been devoted to measure long-range
transport of air pollution and outflow of pollution from Asia.
These experiments revealed that transport of air pollution from
these regions gives rise to extensive air quality degradation with
local, regional and global implications. Blake et al. (1997) and
Chan et al. (2003b) used organic signatures measured onboard
a DC-8 research aircraft during a Pacific Exploratory Mission-
West B to show that biomass-burning emissions from SE Asia
caused significant enhancements of trace gases in the north west-
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ern Pacific. Chan et al. (2000) and Chan et al. (2003b) showed
that the biomass-burning emissions associated with natural and
human activated fires in the Indo-Myanmar region of SE Asia
caused substantial enhancements of O3 in the lower troposphere
(2.5–6.0 km) over South China at Hong Kong in each spring sea-
son. The ozonesonde measurements during transport and chem-
ical evolution over the Pacific in 2001 showed that such O3 en-
hancements were also evident over the Tibetan Plateau at Kun-
ming and to a lesser extent in central-eastern China at Linan
(Chan et al., 2003a). Lelieveld et al. (2001) reported high pol-
lution levels over the entire northern Indian Ocean towards the
intertropical convergence zone. The researchers found that the
enhanced carbon monoxide (CO) concentrations were caused by
agricultural burning and biofuel use, while high levels of aerosol
resulted from fossil fuel combustion and biomass burning in
South and SE Asia.

The Tibetan Plateau is the largest plateau in the world
that exerts profound thermal and dynamic influences on local
and global climate, and atmospheric circulation of the Asian
Monsoon System. Each March and April, an air mass starts to
inflow from the Indian Ocean through the Bay of Bengal and the
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Tibetan Plateau towards inland Asia. The water content, physi-
cal and chemical properties of the air mass have vital regional
influences on the weather and climate of China and East Asia.
However, field data of trace gases and aerosols that are chemi-
cally and radiatively important for the Tibetan Plateau are scarce.
Zhou et al. (1995) and Zou (1996) reported that there is a region
of low O3 over the Tibetan Plateau in summer and there was
a decreasing trend of O3 over the Tibetan Plateau from 1978
to 1991. Zheng et al. (2004) showed with ozonesonde data from
the northeastern side of the Tibetan Plateau at Xining (101.45◦E,
36.43◦N, 2296 m a.s.l) that there was low tropospheric O3 over
the Tibetan Plateau in summer. This was the result of long-range
transport of O3-depleted air from tropical SE Asia and the ma-
rine boundary layer of the South China Sea towards the Tibetan
Plateau. In a recent modelling study, Li et al. (2005) reported
that there was elevated CO and dense clouds over the Tibetan
Plateau and Southwest China. The authors suggested that it was
the result of trapping of pollutants lifted from Northeast India
and Southwest China.

The Transport of Air Pollutants and Tropospheric O3 over
China (TAPTO-China) is a field campaign to measure trans-
boundary transport of air pollution from/across the Eurasia con-
tinent and China, and its impact on tropospheric O3 and pollution
outflow to the Pacific (www.cse.polyu.edu.hk/research/tapto-
china/). During the first phase of the field measurement campaign
of the TAPTO-China in the spring of 2004, tropospheric O3 and
its precursors (CO, NOy) and aerosols over the Tibetan Plateau
were measured at the southwestern border of China. The aim is
to unveil the characteristics of tropospheric O3, trace gases and
aerosols in the background troposphere of the Tibetan Plateau
and to understand the impact of trans-boundary transport of air
pollution from South Asia and SE Asia and emissions from China
on tropospheric O3, trace gases and aerosols over the plateau.
In this paper, the results are presented and analysed with an em-
phasis on the impact of the biomass-burning emissions as the
result of fires in SE Asia and pollution from South Asia on tro-
pospheric O3, trace gases and aerosols over the Tibetan Plateau
of Southwest China.

2. Experiment

2.1. Pollutant measurement

Tengchong (25.01◦N, 98.3◦E) is situated on the eastern edge of
the Tibetan Plateau, with an average altitude of 1640 m a.s.l. It
is located 60 km to the east of the Myanmar border and 750 km
to the west of Kunming (Fig. 1), the capital of Yunan province.
The measurement site is situated on the top of a mountain, with
an altitude of 1960 m a.s.l. It is located 5 km to the south of
the ozonesonde launching station. There are small hills and a
few small villages surrounding the station. The hills are planted
with different types of trees and crops. It is a remote and rural
area typical of the relatively undeveloped subtropical western

Fig. 1. Map showing the location of the sampling site and
neighbouring countries.

part of China. Surface O3, CO, NOy, PM2.5 and PM10 were con-
tinuously measured from 7 April to 24 May, 2004. Ambient air
samples were drawn through a PFA Teflon tube with a 3/8′′ in-
side diameter. The sampling inlet was located 3 m above ground
level on the rooftop of the station. The other end of the sampling
line was connected to a glass-made buffer and a bypass pump
drawing air at a rate of 10 l/min. The intakes of the analysers
for O3, NOy and CO were connected to the buffer. The aerosol
analysers were connected to the inlet funnel by a tygon extension
line of 1/2 inch inside diameter and 0.5 m long.

Surface O3 concentration was measured by a 2B Technolo-
gies O3 Monitor, which works on the principle of absorption of
ultraviolet light at 254 nm by O3 molecules. The analyser incor-
porates corrections due to changes in temperature and pressure
in the absorption cell and drift in the intensity of the UV lamp.
The detection limit of the analyser is 1.5 ppb. CO and NOy

were measured by an Advanced Pollution Instrumentation, Inc.
(API), Model 300E analyser, which is a gas filter correlation,
non-dispersive infrared analyser, and a Model 200E chemilumi-
nescene NOx analyser, respectively. The NOx analyser simul-
taneously measures NO and NO2 concentrations. However, the
NO2 measurement by chemiluminescent method has potential
interference from nitric acid, PAN and other atmospheric ni-
trates. Thus, the NOx concentrations measured were referred as
NOy instead in this study. The detection limits of the CO and
NOy analysers are about 15 ppb and 0.4 ppb, respectively, for a
5 min average. The analysers were calibrated before and after the
field study by an API dynamic dilution calibrator (Model 700)
and standard gases traceable to NIST standards. No significant
change in the responses of the analysers was seen before and
after the observation. The possible baseline drifts of the analy-
sers were checked on a frequency of 2–3 d by standard zero air
generated by the calibrator and with the help of an O3 scrubber
supplied by the manufacturer. For the O3 analyser, zeroing lasted
for 15 min. The last 5 min data for each zeroing was taken as the
baseline.

The real-time PM2.5 and PM10 concentrations were mea-
sured by portable monitors (DustTrak, TSI Model 8520). The
monitor works under the laser photometer principle with light
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Fig. 2. Daily average concentrations of O3,
CO, NOy and PM2.5 and PM10 and rainfall
in the sampling period.

scattering technique and in the range of 0.001–100 mg/m3 (cal-
ibrated to respirable fraction of standard ISO 12103–1, A1 test
dust). It measures particles size ranging from 0.1 to approxi-
mately 10 μm (upper limit is dependent on flow rate). The sam-
pling flow rate is 1.7 L min−1. The concentrations of PM with
aerosol diameter less than 2.5 μm and 10 μm (PM2.5 and PM10)
are distinguished by an impactor installed in the inlet of the mon-
itor. The monitors were calibrated against standard gravimetric
samplers (Tapered Element Oscillating Microbalance, TEOM,
1400a) that are specified in the Federal Reference Method (FRM)
before deploying the instruments for observation.

2.3. Satellite images of fire count and backward
air trajectory

We used the fire maps of the SE Asia region of the University of
Maryland to identify biomass-burning activity in SE Asia and the
South China region (http://maps.geog.umd.edu/products.asp).
The fire maps show the spatial distribution of fire spots detected
by the MODIS (Moderate Resolution Imaging Spectroradiome-
ter) Rapid Response System using a standard MODIS MOD14
Fire and Thermal Anomalies Product algorithm. The individ-
ual detection on the map represents the centre of a 1 km pixel
containing at least a fire within that pixel. A detailed descrip-
tion of the fire detection algorithm including the advantages and
limitations of the derived data, is available at the University of
Maryland website (http://maps.geog.umd.edu/products.asp).

In order to investigate the influence of large-scale motion of
air masses on the characteristics of O3 and other trace gases
and aerosols in this region, 3-D backward air trajectories calcu-
lated by the National Oceanic and Atmospheric Administration
(NOAA) HYSPLIT Model (Draxler and Rolph, 2003; Rolph,
2003) were used to determine the source region of air masses.
The input data of the model is from the National Centre of Envi-

ronmental Prediction (NCEP)’s Global Data Assimilation Sys-
tem. The data has a time resolution of 6 hr, horizontal resolution
of 1 degree.

3. Results and discussion

3.1. Variations of O3, trace gases and aerosols
concentrations

Figure 2 shows the daily average concentrations of O3, trace
gases and aerosols and Table 1 summarizes their statistics.
Ozone, CO, NOy, and PM2.5 and PM10 had average hourly con-
centrations of 26, 179 and 2.7 ppb and 28 and 34 μg/m3, respec-
tively. They exhibited large variations during the experimental
period with lower values at the beginning and the end of the ex-
perimental period, and gradual increases in between until they,
except CO, reached maximum daily averages of 47 ppb for O3,
5.1 ppb for NOy, and 79 and 95 μg/m3 for PM2.5 and PM10,
respectively, from 6 to 10 May. The maximum daily average of
CO in this period was 287 ppb. The highest daily CO concentra-
tions, 245–308 ppb, were found from 24 to 30 April, when other

Table 1. Measurement statistics of trace gases and aerosols in the
sampling period

Concentrations Sample
no. Days/

Mean Std. dev. Min. Max. 75% 25% hours

O3 (ppb) 26 8 9 59 31 20 47/1128
CO (ppb) 179 91 23 678 224 113 40/960
NOy (ppb) 2.7 1.2 0.8 7.7 3.1 1.9 34/816
PM10 (μg/m3) 34 23 0 158 46 17 37/888
PM2.5 (μg/m3) 28 19 0 137 36 14 37/888
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Fig. 3. Average diurnal variations of O3,
CO, NOy, and PM2.5 and PM10

concentrations.

species also showed high values. The averaged surface O3 exhib-
ited a minimum of ∼22 ppb in the morning (6:00) and gradually
increases afterwards until it reached a maximum of ∼31 ppb
in the early afternoon (14:00) (Fig. 3). It was then followed by
a gradual decrease until next morning. CO, NOy, and aerosols
showed a more obvious bimodal pattern with a major peak at
late night hours (21:00–22:00) and a minor peak in the morning
(8:00–9:00). They showed lower values in the afternoon (15:00–
16:00). The daytime increase in O3 concentration was due to
the photochemical O3 formation from its precursors such as CO,
methane and non-methane hydrocarbons in the presence of NOy

and sunlight. The O3 decrease after the sunset was due to the
fact that there was no O3 being produced and an increase of dry
deposition of O3 in a shallow boundary layer as a result of the
radiative cooling of the underlying ground surface, which also
caused an accumulation of CO, NOy and aerosols at night.

The springtime surface O3, CO, NOy and aerosols levels over
the Tibetan Plateau at Techgchong were low when compared
with those reported for other rural and background sites in Asia
in the same period of the year. Chan et al. (2002) reported sur-
face O3 and CO values of 40 and 400 ppb, respectively, for the
subtropical South China coast within the Pearl River Delta in
Hong Kong. Wang et al. (2001) found that the concentrations
of O3, CO and NOy were about 50, 600 and 12 ppb, respec-
tively, on the East China coast within the Yangzhi River Delta in
Linan. These comparisons suggested that the background air in
Southwest China is relatively free of anthropogenic impact com-
pared with that in East and South China. The average concentra-
tion of O3 in Tengchong was also lower than those reported for
similar longitudinal sites in tropical Inthanon (18◦33′N, 98◦3′E,
1450 m a.s.l.) and Srinajarin (14◦22′N, 99◦07′E, 296 m a.s.l.),
Thailand and mid-latitudinal site, Waliguan (36◦17′N, 100◦54′E,
3810 m a.s.l.) in Northwest China. Pochanart et al. (2001)
reported monthly median O3 concentrations of 33–55 and

28–38 ppb in April and May for Inthanon and Srinajarin, re-
spectively, where active biomass burning occurs. The monthly
average O3 concentrations in the Waliguan Global Atmospheric
Watch Station usually range from 50 to 60 ppb in April and
May (Tang et al., 1996). The differences in O3 concentrations
in these sites suggest that there exist complex variations of O3

in the Tibetan Plateau and the neighbouring SE Asian region.
Ozone in Tengchong showed comparable values and a similar
diurnal pattern to that measured at a tropical coastal site in east
India on the Bay of Bengal (Debaje et al., 2003). The measured
O3 and CO were comparable with the mean concentrations of
35 and 125 ppb, respectively, reported for the Northern Hemi-
spheric mid-latitude background air at Mace Head (Derwent
et al., 1998) and the values reported for other background sites
in the Northern Hemisphere (Oltmans and Levy II, 1994).

3.2. Ozone, trace gases and aerosols concentrations in
different air masses

The origins and transport pathways of air mass transport reaching
the measurement site can be categorized into three groups based
on backward air trajectories. The air masses in the first group
were related to the S/SW monsoon and originated from the Bay of
Bengal and its surrounding regions. They mostly travelled across
Myanmar and sometimes the Myanmar–Bangladesh and Bhutan
border and less frequently the northern part of Thailand and
Laos before reaching Southwest China (Fig. 4a). In the second
group, the air masses traced back to the Central Asian continent.
They travelled across northern India and Nepal and Myanmar
before entering the border of Southwest China (Fig. 4b). In the
last group, the air masses originated from the east. They were
either associated with the Northeast Asian monsoon blowing
from central and northern China (Fig. 4c) or originated from
the region close to the western Pacific and the South China Sea
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Fig. 4. Representative air trajectories for the three air mass transport groups.

(Fig. 4d). These air masses had to pass over large geographical
areas of Central and South China including Yunan, Guizhou,
Guangxi and Guangdong to reach the site (Fig. 4c).

Table 2 summarizes the surface O3, CO, NOy, and PM2.5

and PM10 concentrations, daily mean temperature and daily
rainfall in the three trajectory groups. The O3, trace gases and
aerosol concentrations associated with the western and southern
air masses were higher than those in eastern air masses despite
comparable daily mean rainfall in the maritime S/SW and east-
ern air masses. The higher levels in the S/SW air mass clearly
indicated the importance of biomass-burning emissions from fire

Table 2. Average concentrations (± standard deviation) of trace gases and aerosols, and meteorological parameters in the three trajectory
groups

ppb μg/m3 Rainfall (mm/d)
Temperature (oC)

O3 CO NOy PM10 PM2.5 Range Mean Median Mean

South/southwest (n = 19) 28 ± 8 161 ± 64 2.3 ± 0.6 37 ± 22 31 ± 17 0–82.7 13.9 0.1 17.8
West (n = 10) 30 ± 6 214 ± 55 3.2 ± 1.4 39 ± 10 32 ± 8 0–5.8 1.0 0 18.5
East (n = 14) 21 ± 5 151 ± 39 1.9 ± 0.4 21 ± 10 19 ± 7 0.6–72.6 11.3 3.2 14.9

activities in the SE Asia subcontinent. This will be described in
the next section. Interestingly, there were noticeably higher CO
and NOy levels in the continental western air masses. Ozone,
PM2.5 and PM10 levels had the highest concentration in this air
mass trajectory. A detailed examination of the trajectory revealed
that they were due to the extensive fires occurring in the close
vicinity of the western side of Yuanan province in the northern
Myanmar and Bangladesh, and northeastern India region, where
the air trajectories from the west had passed over (Fig. 4). The
fire activities were especially extensive during the period from
21 April to 10 May (Fig. 5).
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Fig. 5. Geographical distribution of 7 d composite fire hot spots in Southeast Asia derived from MODIS data.

It is surprising to find that relatively lower concentration levels
(O3 = 21 ppb, CO = 151 ppb, NOy = 1.9, PM2.5 = 19 μg/m3

and PM10 = 21 μg/m3) were associated with the eastern air
masses. The air mass from this direction had to pass through
many urban and industrial centres in Central and South China
including the Pearl River Delta in Guangdong province. High
levels of O3 and O3 precursors, such as VOCs and CO, were
recorded in the air masses from these regions (Chan et al., 2002
and Wang et al., 2002). Pochanart et al. (2001) also reported
low O3 mixing ratios of 22–26 ppb for the northeastern Asian
air mass. The authors believed that the dilution of continental
O3 by the inflow of fresh air from the Indian Ocean and the
potential sink of O3 during transport over the forest area of the

tropics (Kirchhoff, 1998) is the reason behind this phenomenon.
In our case, we noticed that there were much fewer fires in the
eastern neighbour of Tengchong and in the SE and central China
(Fig. 5). This is the primary cause of the low pollutants observed
in this air mass group. In our case, we noticed that there were
few fires in the eastern neighbour of Tengchong (Fig. 5). The
air masses transported from the east were associated with rainy
weather. In fact, the rainfall record at our sampling site was 0.6–
72.6 mm/d in this air mass group. It was raining everyday under
this eastern air mass with a median rainfall of 3.2 mm/d, which
was much higher than those of S/SW (0.1 mm/d) and western
air masses (0 mm/d) (Table 2). The mean temperature was also
the lowest in this group (14.9 ◦C). The unstable atmosphere
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Fig. 6. Hourly concentrations of O3, CO,
NOy, and PM2.5 and PM10 from 20 April to
10 May.

associated with rainy weather and lower temperature was not
favourable for O3 formation and pollution accumulation. As a
result, a lower pollution level was observed even the air masses
had passed over polluted regions. We noted that the mean rainfall
in eastern air mass was close to that of S/SW air mass. Yet,
the concentrations of O3, PM10 and PM2.5 as well as NOy in
S/SW air mass were much higher. This is due to the fact that
there were more non-rainy days in the S/SW air mass group
with elevated concentration episodes as results of transport of
pollutants emitted from the active fire regimes in the south and
west directions of Tengchong.

3.3. The effects of fire activities in the SE Asia
subcontinent

The large variations of measured O3, trace gases and aerosols
were related to the fire activities in the SE Asia and the
region close to the monitoring site. In this part of Asia, climate
changes seasonally according to the monsoon flow. The wet sea-
son usually starts in May and ends in October whereas the dry
season generally begins in November and ends in mid-April.
The fire activities, as the result of burning agricultural residues,
controlled by these seasonal weather changes, reach their full
strength in the dry season in spring. Figure 5 presents the 7 d
composite fire count maps for SE Asia derived from the MODIS
data (http://maps.geog.umd.edu/maps.asp). In these maps, a hot
spot represents a fire that lasted for at least 48 hr. In general,
the fire hot spots decreased from April towards May and the hot
spots decreased substantially after May. The majority of fires
occurred in the SE Asia subcontinent. However, we noted there
were suppressed fire activities in the Indo-Myanmar region of
northern SE Asia subcontinent and its border to the eastern side
of northern India Peninsula prior to 20 April. The fire activities

in these regions resumed their strength afterwards until 10 May.
The suppressed fire activities in the Indo-Myanmar region in
the early period were due to the rainy weather (Fig. 2). In this
period, a maximum rainfall of 65.7 mm/d was recorded on
15 April. After that, fine weather prevailed until 10 May when the
normal rainy season returned due to the on set of the southwest
monsoon. Thus, the lower pollutant levels found at the beginning
and end of the experimental periods were due to suppressed fire
activities.

The higher pollutant levels in the middle of the experimen-
tal period were due to regional build-up of pollution as results
of biomass-burning emissions associated with the fire activities.
Figure 6 shows the time series of hourly averaged O3, CO, NOy

and aerosol concentrations from 20 April to 10 May when higher
levels of O3, trace gases and aerosols were observed. Two peri-
ods of elevated pollutant levels on 22–28 April and 5–10 May
were observed. On 23–28 April, there were sharp increases of
CO, NOy and PM2.5 and PM10 until they reached the maximum at
late night hours every day. The maximum hourly averaged con-
centrations of CO, NOy, and PM2.5 and PM10 reached 678 ppb,
7.5 ppb and 101 and 132 μg/m3, respectively, on 24 April and
665 ppb, 7.7 ppb, 137 and 158 μg/m3, respectively, on 26 April.
High values were also observed on 23 and 25. The peak O3

concentration occurred in the afternoon most of the time. In
the second episode, O3 precursors NOy and CO together with
aerosols had sharp increases from 18:00 on 5 May. They attained
their peak levels at about the late night of 5 May and the early
morning of 6 May and sustained their high concentrations until
around the early afternoon of 6 May forming a broad high pollu-
tant regime. This phenomenon was unusual when compared with
their averaged diurnal variation plotted in Fig. 3. The maximum
concentrations of NOy, CO, and PM2.5 and PM10 reached 6 ppb,
433 ppb, and 125 and 144 μg/m3, respectively,. An O3 hourly
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Fig. 7. Five-day backward air trajectories reaching Tengchong at 600, 800 and 1000 m on (a) 25 April, (b) 27 April and (c) 5 May.

maximum of 59 ppb occurred at 10:00 on 6 May. The high O3

levels sustained until afternoon. The usual O3 peak occurred at
14:00. After 6 May, CO and aerosols dropped to lower levels.
However, the peak concentrations of NOy and O3 remained at
high levels until 10 May.

Figure 7 shows the 5 d backward air trajectories at the sur-
face layer (600, 800 and 1000 m) on 25 and 27 April, and
5 May when high pollution levels were found. The air masses
at the surface originated from the close vicinity of the Bay of
Bengal and passed over Bangladesh, Bhutan and Myanmar re-
gion in the close neighbourhoods of Tengchong, where active
fires were found (Fig. 3). There were upward motions when
the air masses passed over these active fire regions. Liu et al
(1999), Chan et al. (2000) and Chan et al. (2003b) found that
the air masses having passed over these regions had high O3

as observed over SE China in Hong Kong. The back air tra-
jectory and fire map suggested that it was the result of re-
gional photochemical O3 formation and accumulation involv-
ing the high levels of O3 precursors during the trans-boundary
transport to Southwest China under favourable meteorological
conditions.

4. Conclusion

There are limited measurements of tropospheric O3, trace gases
and aerosols in the background atmosphere of tropical and sub-
tropical Asia and China despite the rapid urban, industrial and
agricultural development in the region in the last two decades.
Our tropospheric O3, CO, NOy, and PM2.5 and PM10 mea-
surements in the spring of 2004 over the Tibetan Plateau in
Tengchong showed that the pollutant levels in this relatively
undeveloped region of Southwest China were impacted by the
biomass-burning emissions associated with fire activities in the
SE Asian subcontinent and pollution transport from South Asia.
A comparison of the O3 concentration measured in Tengchong
with those in similar longitudinal sites in SE Asia and northeast-
ern Tibetan Plateau suggests that there exist complex variations
of O3 in the Tibetan Plateau and its neighbouring SE Asian re-
gion. Back air trajectory analysis revealed that the air masses
from the west and south direction that have passed through the
Myanmar–Bangladesh region of SE Asia and northeastern In-
dia Peninsula of South Asia had the higher O3, CO, NOy and
aerosols when compared with the air mass associated with the
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Northeast Asian monsoon, which had passed over large urban
and industrial centres of Central and South China. The findings
indicate that the regional built-up of air pollution and transport of
the biomass-burning emissions and pollutants from these regions
is an important source of trace gases and aerosols in this rela-
tively undeveloped region of western China. We thus concluded
that the emissions in SE Asia and South China have relatively
stronger impacts than the urban and industrial emissions in the
Central and South China on the abundance of trace gases and
aerosol in the background atmosphere over the Tibetan Plateau
of Southwest China based on the measurement data in the spring
of 2004.
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