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Background
• Between 1989 to 2002, reduction in rice yield due to

weather events was estimated to be about 1.25 bil. USD 
(Asian Development Bank, 2009).

• Floods and droughts are the major threats, however, floods 
have a more severe impact on rice production (Chemin et 
al., 2012). 

• The most costly natural disaster in the last 50 years was the 
2011 flood that caused the economy to lose about 45.7 bil. 
USD of which rice was the largest share (Nara et al., 2014).

• Thailand has 2 major rice seasons: rain-fed season (80 
percent) and irrigated season (20 percent) (Office of 
Agricultural Economics, 2014).

• In addition, the country has 4 rice ecosystems: rain-fed 
season (rain-fed lowland, deep water, and upland) and 
irrigated season (irrigated lowland).

• To analyse the different rice ecosystems of the country 
during the 2011 flood.

• To investigate the impact of the 2011 flood on the different 
rice ecosystems. 

• MODIS/Terra Surface Reflectance 8-day L3 Global 500m 
SIN Grid V005 (MOD09A1) for 2011.

• Rice statistics at the district level for 2011.

• Surveyed deep water rice statistics at the district level for 
2011.

• We calculated Normalized Difference Vegetation Index 
(NDVI), Enhanced Vegetation Index (EVI), and Land 
Surface Water Index (LSWI).

• We follow the rice field detection algorithm developed by 
Xiao et al. (2005;2006).

• However, the algorithm can only detect rain-fed and 
irrigated rice ecosystems but excludes deep water rice 
during long-term flooding events.

• Thus, we need to modify the rice field detection algorithm 
to detect locations of major rice ecosystems of Thailand.

Data

• Our study can be considered as the first attempt to classify 
different rice ecosystems in Thailand successfully. 

• The accuracy are over 80 percent for the rice ecosystems.

• Rice production in Thailand varies considerably across and 
within provinces for both rice seasons.

• We map the yield of different rice ecosystems for the wet 
season, consisting of rain-fed lowland and deep water rice 
ecosystems, which are concentrated in the North.

• Deep water rice survives during long-term submergence 
which can benefit rice farmers in flood-prone areas.

• For the dry season crop, the rice yield intensification is 
located in the central part of the country.
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Figure 2 Rice production variation in 2011 of two rice growing season: Rain-fed (left) and irrigated 
(right)

Objectives

Rice ecosystems Harvested areas 

from statistics 

(Ha)

Harvested areas

from MODIS 

(Ha)

Accuracy 

(%)

1. Rain-fed lowland rice 8,935,573.60 7,339,940.57 82.14

2. Irrigated lowland rice 2,901,340.00 2,440,564.00 84.12

3. Deep water rice

3.1 Deep water rice in 46 

Provinces

62,246.32 50,064.66 80.42

3.2 Deep water rice in 8 

Provinces

39,952.64 32,282.64 80.80

Table 1 The results of accuracy assessment of three rice ecosystems in 2011 


