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Abstract 

This research aims to study the relationship between air quality and open burning behavior of local people 
in Chiang Rai Province. In the analyzing process, concentrations of Particle Matter or PM10 levels data 
documented by Pollution Control Department and the results from a field survey in 2012 were used as 
key parts. In addition, hotspot data obtained from MODIS Satellite System was used to represent fire 
occurrence. Satellite images from Landsat 5 TM 2007 was also brought in to be compared with the 
satellite images of the year 2010, the most critical year, in order to discover burned areas. Statistics of 
monthly average of PM10 and average number of hotspot occurrences from January - April in 2008 – 
2012 were employed to compare the relationship between them. As a consequence, their pattern 
relationship was found to have a relatively similar trend. Moreover, by using supervised classification, the 
satellite images showed that in 2007 and 2010 the burned areas in Chiang Rai were 4,340 km2 or 37.46% 
and 4,386 km2 or 37.86% of the total provincial area respectively. From the field survey, it was found that 
most of these areas were repeated burning sites, mainly located in the forest where agricultural burning 
was normally conducted. Therefore, changing land use to minimize open burning is most likely another 
possible option to solve the smoke haze problem in Chiang Rai. 
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1. Introduction  

Smoke haze that annually blankets the 
whole  of Chiang Rai Province, especially in 
March has become the latest trend  that directly 
affects the air quality as well as brings about 
adverse health impacts to local people. The major 
cause of smoke haze situation is a result of open 
burning, particularly the burning of agricultural 
residues conducted in  forest areas. Located in the 
flat alluvial plain, where most of the terrain is 
either flat or has moderate hills with many rivers 
flowing by, Chiang Rai is considered one of the 
best areas for agriculture. Most of the people in 
either flat,  or mountainous areas mainly caryy out 
agricultural  activities,  especially annual crops 
like rice, corn, beans, etc. The farmland in Chiang 
Rai is approximately 35.40% of the total land area. 
The majority of farmland is rice fields where 
farmers can  plant rice  twice a year. This starts in 
May to August and continues to the harvest season  
in November and  December. After that, most of 
the farmers usually dispose of agricultural waste 
by burning rather than plowing, since it is an easy, 
convenient and faser tt way to prepare land for the 
next cultivation. Furthermore, they believe that 
burning agricultural waste can best increase 
fertility  while also treating the soil and killing 
pests. People living in the highland and forest 
areas also earn their living by hunting.  Fires 
which  are normally set while hunting can easily 
lead to forest fires. Conclusively, without the 
construction of  proper firebreaks, both kinds of 
burning can simply result in major forest fires. 
(Kasemsan Manomaiphiboon,2007; 
Sirimongkonlertkun and Phonekeo, 2012). At 
present, to solve the smoke haze problem in 
Chiang Rai ,there are many organization , both  

 
 
private and public sectors,  taking  part in  policies  
and planning  with  the goal of reducing  open 
burning. However, due to the lack of appropriate 
cooperation between both sectors, there is still no 
concrete operational plan or any measurement 
(Provincial Offices for Natural Resources and 
Environment Chiang Rai, 2010). The deficiency of 
integrated information about open burning issues 
from all sectors is one of the key problems.As this 
research focuses on discovering the relationship 
between air quality and open burning issue, its 
result can be used  in  part for operation plans and 
policy making. Although both sectors have tried to 
reduce open burning, which is the main cause of 
the problem, a severe smoke haze situation still 
exists annually. Accordingly, to obtain an 
effective solution, they need to understand the 
burning pattern and area based burning behavior 
of the local people, which were included in this 
research. In analyzing this process, the records of 
hotspots, PM10 levels, and field survey results 
were used as the main data. Plus, remote sensing 
and GIS were compared to determine the change 
of the burned areas in 2007 and 2010. 
Consequently, research results and its conclusions 
can be used in considering policy and in reference 
to reducing open burning.    

 
2. Material and Methods 
2.1 Data used in the research 
2.1.1 The monthly statistics of PM10 levels 
(Particle Matter with the size less than 10 micron) 
from   January to April in 2008 – 2012, recorded 
by Pollution Control Department.   
2.1.2 Hotspot data in Chiang Rai detected from 
2007 to April 30, 2012 by MODIS system, which 
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soybean. The second period was in  February and  
March when farmers burned agricultural residues 
to prepare the lands, mostly located on forest 
highland areas, for planting commercial crops, 
especially corn used for animal feed.I It was also 
found that without making proper firebreaks, these 
agricultural burnings  easily spread out and 
became  uncontrollable forest fires. Furthermore, 
with the need to get the lands well prepared prior 
to the Songkran Festival, the farmers in highland  
areas, were likely to conduct burning at the end of 
February and  March. In coincidence with the 
Report on the Occurrence of Forest Fire in Chiang 
Rai, the incidence of forest fires  peaked  in March 
annually (Forest Fire Suppression and Control 
Office, 2012). However, burned areas  decreased 
from 8 km2 or more in some districts particularly 
Thoeng and Wiang Chai Districts. A field survey 
in Wiang Chai showed that rubber tree plantation  
has greatly increased. This can be implied that 
changing land use may be an option for reducing 
open burning since the planters must always be 
cautious  about fires which can cause damage to 
their rubber trees. 
 
4. Discussion 

The smoke-and-haze problem from open 
space burning has a negative influence not only on  
the air quality, but also  on the health of local 
people in  the study area.(Barnett et al, 2005; 
Brunekreef and Forsberg, 2005 and Mongkol 
Rayanakorn.  ,2010.) Therefore, the major purpose 
of this study is to identify the factors and 
relationships with regard to the open burning 
behaviors of the local people and its influence  on  
the smoke and haze problem. The results obtained 
from the applied methodology in this study, which 
is derived from the analysis of spatial distribution 
of MODIS active fire hotspots (Low et al. (2005);  
Phonekeo et al. (2005) together with the analysis 
and estimation of the open burning area using high 
resolution satellite data which is Landsat TM 5, 
has shown the increase in the number of hotspots 
between two years, which corresponds  with the 
increase of the burned  areas in the province.  
Also, the open burning activities consistently 
occur in the same groups of districts. 

Another important point that needs to be 
focused on is, even though open burning has 
increased by only 1.06% in 2010, comparied  to 
2007 which is a relatively small percentage,  the 
smoke and haze situation during the burning 
season in these years is considered to be serious. 
Since it has caused  many problems to the local 
populations of the province, in particular health 
problems  it also has  a serious impact  on the 
tourist industry and other socio-economical 
developments of the province.  Therefore, the 
obtained results are good indicators that  help to 
explain the open burning behavior of the local 
people, which has been monitored using remote 
sensing technology. It can be seen  that it has a 
strong influence on  the smoke and haze problem 
in the province. In order to have a better scenario 

of the open burning behavior and its relationship 
to the smoke and haze problem, it is suggested  
that a larger  study  be carried out using a longer 
time frame.   This could provide a more efficient 
result and would be useful information for 
administrative planners and decision-makers. 

 
5. Conclusion 

In this study, the authors have studied the 
significant relationship between the increase in 
PM10 levels and open burning behaviors of local 
people. Besides, PM10 levels, which represents  
the concentrations of small dust particles in the 
air, this mainly peaked in March when open 
burning was mostly conducted. According to 
satellite image classification of the years 2007 and 
2010, interpretation results indicated that there 
was an increase of open burning by 1.06% in 
2010. In addition, most of the burning was 
repeatedly conducted in the same areas, especially 
in the forest, with the purpose of preparing the 
land for next cultivation. These facts can best 
reflect burning behavior of local people in Chiang 
Rai. However, in the case that some burning areas 
have  decreased in some districts, it might be the 
result of changing land use of local people, as the 
lands were used to plant rubber trees instead of 
annual crops.  Therefore, changing land use 
should be considered as an option for reducing 
open burning which is the major cause of the 
smoke haze problem. 
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