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Monitoring active fires, smokes 
and haze using MODIS products

MODIS Aerosol Optical Thickness 
(MOD04)

MODIS Fire Product 
(MOD14)

March 26, 2010

After raining

March 25, 2010

Luang Prabang, Lao 
PDR

Aqua MODIS March 25, 2010 06:24 GMT 



Location of the study area  in Chomphet (orange) and Xieng-Ngeun (green) districts with field 
survey sites of burned area (yellow point) and active fire (fire icon) conducted in March 2010
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Location of the study area  in Chomphet (orange) and Xieng-Ngeun (green) districts with field 
survey sites of burned area (yellow point) and active fire (fire icon) conducted in March 2010
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1. Can’t indentify the fire location in the uplands of the 
Northern part of Lao PDR
2. Difficult for decision making for development 
programs in the  area. 
3. Lao PDR is one of the top countries, which have 
huge amount of active fire locations in yearly dry 
season.

Shifting cultivation is the big problem in Lao PDR which links with
poverty eradication. Therefore, the study on The forest fire and slash-
burn using remote sensing and GIS technology will bring great benefit
for Ministry of Agriculture and Forestry (MAF) and also for the
Government of Lao PDR.

Background of the Study

Problems

1. To apply MODIS data to carry out active fire
distribution analysis in Lao PDR in monthly,
provincial and district levels.
Study period: 2007 - 2010

2. To study the fire distribution pattern in
relation with crop production area
3. To detect frequently-burn area location

Objectives

Visit of H.E. Minister of the Ministry of
Agriculture and Forestry (MAF) of Lao PDR to
Geoinformatics Center, AIT, Mar 02,. 2009
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From Regional to National Level

~ 1~ 
Brief about MODIS Wildfire 

Monitoring System
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Near Real-Time Automatic MODIS Fire Information System

Flowchart of the MODIS Fire Information System (Regional Level)
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MODIS Fire Information System (Regional Level)
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Visualization of Active fire 
using Google Earth and MODIS True Color 250m
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Visualization of Active fire 
using Google Earth and MODIS True Color 250m
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Developed & opened to public

Terra ASTER  specifications

MODIS RGB 721

ASTER, Landsat








 Under development

System for Monitoring 
in Regional Level

System for Monitoring 
in Country Level

Burning Area 
Estimation

Flowchart of the MODIS 
Fire Information System 
(National Level) - Lao PDR



MODIS Fire Monitoring System for Lao 
PDR 
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Regional and National Levels

~ 2 ~
Multi-temporal Monitoring of Active 

fire Distribution in Lao PDR





Monthly Active Fire Distribution 
in Lao PDR (2007-2010)
March & April - highest 

2007 2008

2009                                              2010



2007 2008

2009                                        2010

Provincial Active Fire 
Distribution in Lao PDR (2007-

2010)
Louangphabang - highest 



2007

2008

2009

2010

Active Fire Distribution in by 
district in Louangphabang 

province (2007-2010)
Nambak - highest 



District with highest active 
fire distribution

Visited Study areas



~ 3 ~
Active Fire Distribution Pattern and 

cropping area identification



3. Active Fire Distribution Pattern and  
Cropping Area Identification

Jan – Apr 2008 Jan – Apr 2008 

Jan – Apr 2009 Jan – Apr 2009 

Jan – Apr 2010 Jan – Apr 2010 



3. Active Fire Distribution Pattern and  
Cropping Area Identification



3. Active Fire Distribution Pattern and  
Cropping Area Identification

- Highland rice plantation- Highland rice plantation
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- Paddy field- Paddy field

- Rubber- Rubber
- Sugar cane

- Rubber- Rubber

- Sugarcane- Sugarcane

- Coffee, Tea, Vegetables- Coffee, Tea, Vegetables



3. Active Fire Distribution Pattern and  
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3. Active Fire Distribution Pattern and  
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A Case Study in 

Oudomxay Province, Lao PDR

~ 4 ~ 
Detection of Frequently Burn 

Locations



Study on the Detection of Frequently-burn 
locations in Oudomxay Prov., Lao PDR

Oudomxay 
Province

The topography of Oudomxay is mountainous, between
300–1,800 metres above sea level. Approximately
40,000 hectares of land are cultivated in Oudomxay,
with rice being the main crop. Besides rice, important
crops are corn, soybeans, fruits, vegetables, cassava,
sugarcane, tobacco, cotton wool, tea and peanuts. In
2004, approximately 10,000 tons of sugarcane and
45,000 tons of corn were produced

The topography of Oudomxay is mountainous, between
300–1,800 metres above sea level. Approximately
40,000 hectares of land are cultivated in Oudomxay,
with rice being the main crop. Besides rice, important
crops are corn, soybeans, fruits, vegetables, cassava,
sugarcane, tobacco, cotton wool, tea and peanuts. In
2004, approximately 10,000 tons of sugarcane and
45,000 tons of corn were produced

Oudomxay
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Data used and Methodology

Multi-Temporal 
Data
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List of districts in Oudomxay province with 
burning frequency of 5, 6 & 7 times within the study period
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Spatial Distribution of Frequently-Burn 
Locations in Oudomxay province. 

The number shows on red placemark are burn frequency
within the specific location in the period of study
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List of districts in Oudomxay province with 
burning frequency of 2 times within the study period
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List of districts in Oudomxay province with 
burning frequency of 3 times within the study period
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List of districts in Oudomxay province with 
burning frequency of 4 times within the study period
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List of districts in Oudomxay province with 
burning frequency of 5 times within the study period
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List of districts in Oudomxay province with 
burning frequency of 6 & 7 times within the study period



Conclusions

1. MODIS has high potential for multi-temporal disaster and
environmental monitoring in regional scale, therefore it has
been used to monitor the wildfire phenomenon in Lao PDR
for various aspects as listed in the content.

2. With the collaboration between MAF, Lao PDR and AIT, the
fire monitoring will be upgraded to new level of technical
collaboration, and will be useful system to facilitate the fire
information to MAF to understand the fire distribution in
the country and implementation action on the ground.

3. The monitoring system for Lao PDR has been running since
2009, in order to make the capability of the system to be
more efficient, the system was off during rainy season for
maintenance and upgrading in term of software and
hardware. 
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