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Greater mekong Subregion 
indicator Fact Sheet template 

dataBaSe inFormation 

Indicator ID Use as appropriate or leave blank 

Indicator Name The name or title assigned to the indicator, e.g., 
“Population density in the uplands,” followed by 
the time range of  the indicator data, e.g., “1914-
2003” or “1990-2000” 

Year of Assessment The year in which the fact sheet was developed, 
e.g., 2004  

Type of Indicator Pressure, State or Response 

Frequently Asked Question (FAQ) The nonscientific FAQ that the indicator attempts 
to answer. e.g., “Is the water safe to drink?” for an 
indicator that reports on BOD levels in water 

Priority Concern The name of  the priority concern that this 
indicator relates to. Normally it should relate to 
only one concern 

Geographic Area The name of  the country or province in the GMS 

Magnitude & Trend (for pressure 
indicator) or State & Trend (for state 
indicator) or Impact & Trend (for 
response indicator) 

See Fact Sheet and EPA Evaluation Criteria for 
vocabulary to be placed here for the final rating. 

Key Message In answer to the FAQ above, the “super-executive 
summary” of  the fact sheet analysis results, 
including, if  appropriate a statement of  observed 
trend and a statement of  the current situation in 
terms of  targets 
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technical inFormation 

A. Definition 
 This section should define very precisely what “the indicator” is and in what units the indicator is 
expressed. It should also include a precise definition of  the terms that make up the indicator. 
The section should start out with a generic statement such as “This indicator attempts to track the amount of  
…(give precise definition of  what you are tracking) over … (usually time); it is expressed as …. (give the precise 
units of  the indicator, both numerator and denominator). 
Follow this definition with the definition of  other terms you have utilized for the definition of  the indicator (e.g., 
define more precisely what “forest cover” means, what “expenditure” means, what “threatened species” means, 
etc. 
 
B. Data Source 
 If  the data originates from a known information system, give the name of  such information (e.g., 
FAOSTAT) along with the name of  the organization which maintains such information system (e.g., FAO). If  the 
data was taken from a publication, give the full reference of  that publication. If  the data was extracted from the 
Internet, give the generic name of  the website homepage but do not include the URL. Otherwise specify where or 
from whom you obtained the data. 
 
C. Geographic Area / Population Coverage 
 If  the data covers the entire country or province, or if  the data represents 100% of  the population you are 
describing, then simply state so (e.g., “the data and the indicator is representative of  … for the country as a 
whole”). Otherwise describe any gaps or restrictions on the geography (e.g., “excluding province X” or “only on 
agricultural soils’) or on the population (e.g., “only commercial fisheries” or “only reported cases”). If  the data is 
only for a representative sample of  the population (e.g., “only major rivers” or “only X cities”), then provide more 
details on the sub-sample (e.g., “Cities X and Y” or “X rivers with discharge greater than Y cms”. 
 
D. Temporal Coverage 
 If  the data represents a one-time measurement (e.g., land cover), state as precisely as you can the place 
in time when this measurement was taken (e.g., “represents ground condition in 1999”). If  the data is expressed 
as a time series, given the start and end times along with an explanation of  any gaps which may occur in the 
time series and/or how those gaps may have been filled in. 
 
E. Methodology and Frequency of Coverage 
 Whenever possible, describe the methodologies that the originator utilized to compile the datasets that 
you are utilizing (e.g., “using un-supervised remote sensing classification on a Landsat-7 satellite image” or 
“using a 1km by 1km random stratified grid’). Comment on the frequency of  measurement and/or update (e.g., 
“a one-time measurement from a project” or “based on year 2000 data which will be updated shortly”) and on 
the likelihood that the measurement will be repeated (e.g., “maintained by a UN organization for the past four 
decades”). 
 
F. Methodology of Data Manipulation 
 The focus here is on the manipulation that you may have made to the original data to get it into a form 
where it has become useful to you as an indicator; the focus is not on the methods that the originator utilized to 
obtain the data in the first place. Describe all the manipulations you have done on the original data, ensuring 
that enough detail is given so that others can repeat the methodology at a late data in time.  
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QualitatiVe inFormation 

A. Strength and weakness (data level) 
 Comment on the strengths and weaknesses of  the data you have utilized, in relation to the 
phenomenon you were trying to measure. If  the indicator is to show a trend over time, comment on 
the strengths (or weaknesses) of  the data to show variance over time (present and future). Comment 
on any bias that is inherent with the data in respect of  the phenomenon you are trying to measure. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 Comment on the reliability of  the data, especially in relation to whom or where you got it from; 
quote all endorsements that were made on the data during the review process. Quote any accuracy 
measures that were given or published with the original data (e.g., “according to IHO standards” or 
“according to national mapping standards”. Comment on the robustness of  the data in terms of  how 
it may have been used elsewhere and how it can still be applicable to the GMS. State any 
assumptions you have made with the data and any relevant uncertainties.  
 
C. Future Work Required (for data level and indicator level) 
 If  applicable, comment of  how the data could be improved to better serve the purposes of  the 
indicator, or how the indicator could be improved with additional or alternative sources of  data.  

SupportinG data taBleS, GraphS and mapS 
 The section should start with a graph (Figure 1) and a table (Table 1) which summarizes the 
value of  the indicator over time. The graph will normally be reproduced in the EPA report, without the 
table. The table therefore should contain all the necessary data to reproduce the graph and, as much 
as possible, not too much else. 
 The title of  the graph and table should correspond to the name of  the indicator. If  the indicator 
is expressed as a time series, the x-axis of  the graph should also be expressed as a time series. Add 
as many supplemental graphs and tables, or maps, as required to further expand on the indicator or 
to include non-indicator specific information that might supplement the fact sheet but make sure 
supplemental information is used and referenced in the final Analysis Section of  the fact sheet. 
 All graphs should be followed by the table with the data that was utilized to generate them. 
Graph titles and table titles should be placed outside the graph and table, as a bolded title on top of  
the figure or table. All tables should identify the source of  the data in the last row of  the table. 
 Try and keep the graphs and maps to the minimum size, but with sufficient resolution and 
detail so as to portray the trend or spatial distributions that are being evaluated. Number each table 
and each graph (or map) so that they can be referenced in the evaluation text. Give the same number 
to the table and the corresponding graphic; if  you generate more than one graphic from the same 
table, use alphabetical sub-numbering. 
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SummarY 

A. Policy Reference 
 This section on policy reference may not apply to some pressure and state indicators and to 
some very specific response indicators where related policies and regulations cannot be inferred. In 
these cases, the entire section can be omitted. But for normal response indicators, the lack of  policy 
or regulation should be noted and highlighted as a “gaps”. 
1. Purpose: 
 Comment on the purpose of  the indicator and (i) what functions it performs in terms of  
environment performance assessment i.e., what parameter it assesses and what resource it protects, 
(ii) what objective’s compliance it monitors and (iii) what potential corrective action (s) it requires. 
2. Relevance to Environment Planning and Management: 
 Comment on the broad/general importance of  this indicator for assessing other related 
environmental issues e.g., socioeconomic relevance, link with any public health, quality of  life related 
issues etc. 
3. Linkage to Other Indicators: 
 Give a list of  other indicators this indicator is linked to i.e., what other indicator values this 
indicator directly or indirectly affects. 
4. Targets: 
 Give details on what targets have been set by the national environment agency or ministry for 
this indicator to comply with i.e., what are the quantifiable environmental standard this indicator has 
to comply with. 
5. International Environment Treaties: 
 If  applicable, give the name, scope, status of  implementation of  the international 
environmental treaty(s) your country has signed for this indicator and give an update on the progress 
of  its implementation. Otherwise state “None applicable”. 
6. Laws 
 If  applicable, name national laws that have some implication to the indicator. Otherwise leave 
out this subsection. 
 
B. Analysis 
 This section is dedicated to the analysis of  the indicator and the final rating of  the results. The 
first paragraphs should be focused on the description of  the observed results, as observed in the 
tables and graphs (e.g., “As can be observed from Table 1 and Figure 1”, describe the observed value 
and the observed trend of  the indicator). 
 State if  the indicator values comply with the stipulated national target or standard and (in relevant 
cases) international standard. Comment on the size of  the discrepancy between the two and its trend (can 
a reliable trend be established? Does it point to an underlying improvement or deterioration? Can the 
fluctuating values of  the indicator be related to distinct policy interventions such as mitigation measures, 
changed pattern of  economic incentives, or other corrective actions?). Say whether the results might be 
indicative of  inappropriate or moving targets/standards rather than simply reflecting performance. 
Comment on the role, if  any, of  factors outside management control (climatic factors, natural disasters, 
etc.). Identify the factors most relevant to observed outcomes and specify key related indicators.  
 Keep in mind the ultimate purpose of  your effort, i.e., to review performance by environmental 
concerns and groups of  concerns such review normally resting on several indicators rather than a single 
one. Analysis of  a single indicator to be performed below is important but it is in combining it with the 
analysis of  other indicators that policy insights are generated and performance assessment gains depth. 
 The last paragraph of  this analysis section should be focused on the justification of  the 
indicator ranking, based on the vocabulary and guidelines given in “Fact sheet and EPA Evaluation 
Criteria.” The last sentence should highlight (in bold) the final ranking of  the indicator results. 
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 1.1 

Indicator Name Available Agricultural Land per Capita between 
1975 to 2000 with Projections to 2030 

Year of Assessment 2005 

Type of Indicator Pressure 

Frequently Asked Question (FAQ) What are the present and future projected 
demands on the land for agricultural production? 

Priority Concern Forest Resources 

Geographic Area Thailand 

Magnitude & Trend  High and Steady 

Key Message The growing population is exerting a significant 
pressure on a limited land resource for the 
purpose of  agricultural production and food self-
sufficiency. This pressure is often in conflict with 
land use pressures for forestry, urbanization and 
conservation. If  the demand of  agricultural land 
increases, available agricultural land will decline 
from 0.47 ha/capita to 0.41 ha/capita and 0.38 
ha/capita in 2000, 2015 and 2030, respectively. 
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technical inFormation 

A. Definition 
 This indicator was developed as an indicator of  the pressure that the agriculture sector 
imposes on a limited land resource and often is in conflict with other sectors, especially forestry. It is 
expressed as the ratio of  available agricultural area divided by the total population, in hectares per 
person. It represents the area in hectares that is required to support the agricultural production for 
one person. 
 The Land Development Department (LDD) classifies land use/land cover into 3 levels, including 
major land use (level 1), primary land use (level 2) and secondary land use (level 3). Land use at level 
1 comprises forestland, agriculture, human settlement, water bodies, grasslands, wetlands and 
miscellaneous. In addition, the Agricultural Area classified by LDD includes paddy fields (both 
irrigated and rainfed), cash crops, permanent crops (cocoa, coffee, fruits, flowering shrubs, and 
rubber), and permanent pastures and aquaculture. 
 
B. Data Source 
 Historical data on land use/land cover, available until 1998, were obtained from LDD as well as 
the 2000 digital land use/land cover map at the 1:50,000 scale, for this analysis. These maps were 
visually interpreted from aerial photographs and satellite images. In addition, the population data 
were from the Department of  Local Administration (DLA), Ministry of  Interior while the data on 
population projections were obtained from the FAOSTAT system [the Food and Agriculture 
Organization (FAO), 2004)]. 
 
C. Geographic Area / Population Coverage 
 The data is representative of  the country as a whole, based on a total land area of  513,115 km2. 
 
D. Temporal Coverage 
 Land cover statistics are summarized in Table 1. The first land use map was produced in 1975 
and the last was produced in 2000. Population figures and estimates are provided for the same 
period. Future population projections were predicted every 5 years. 
 
E. Methodology and Frequency of Coverage 
 The first land use/land cover map at a scale of  1:100,000 was interpreted in 1975 by LDD. The 
most recent one produced in 2000 at the scale of  1:50,000 was prepared in 2000. The land use area 
was originally calculated by using dot grid but LDD has currently used the geographical information 
system (GIS) to perform spatial analysis. 
 
F. Methodology of Data Manipulation 
 The land cover data were originally expressed in the Thai unit rai, which was later converted to 
hectares (ha) (6.25 rai = 1 ha). For the past years, an agricultural; and per capita was derived from a 
total land area divided by a population estimate. In addition, the year 2000 was considered as a base 
year for the projection of  future demand (see Tables 3a – 3c).  
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QualitatiVe inFormation 

A. Strength and weakness (data level) 
 The main strength of  this indicator it that it value can be projected into the future, using 
existing population projection models, to get an idea of  the land demand agriculture under different 
scenarios of  agricultural production. The main weakness of  the indicator, at the data level, is that 
land use classifications are not always consistent over time. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The data and the figures are considered quite accurate in terms of  distinguishing between 
agricultural and forestland cover. However, land cover is not always equivalent to land use and it is use 
of  the land, as opposed to the cover, that the indicator is based on. 
 
C. Future Work Required (for data level and indicator level) 
 The indicator and the fact sheet should be updated on a periodic basis, as new and improved 
land cover/land use figures become available from the LDD. 

SupportinG data taBleS, GraphS and mapS 

Figure 1: primary land use/land cover in thailand – 1975-2000 
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table 1: detailed land use/land cover in thailand – 1975-2000 (1000 ha) 
 

land use 
types 1975 1/ 1980 1986 1990 1998 2000

Settlement 381.75 231.17 255.43 256.8 746.23 1824.56

Agriculture 27,012.98 23,766.58 26,971.78 29,456.93 27,977.42 28,855.55

•	Paddy 12,881.35 13,395.38 13,256.01 14,193.59 12,790.54 13,082.56

•	Cash	crop 10,870.95 7,754.00 9521.69 9,502.32 8,101.47 7,196.92

•	Horticulture 35.12 14.09 0 20.67 11.61 21.24

•	Permanent	
crop 3,115.17 2,337.35 4032.46 4,446.46 5,423.64 5,821.57

•	Aquaculture 110.39 91.47 115.83 125.42 226.18 1,871.72

•	Pasture 0 174.29 45.79 60.22 8.66 28.38

•	Shifting	
cultivation 0 0 0 1,108.73 1,415.34 833.16

Forest 23,592.45 21,523.84 17,717.95 17,635.13 16,881.22 18,344.69

Water 249.23 396.61 396.86 661.71 561.3 816.23

Miscellaneous 162.68 5,133.07 5,969.48 3,300.92 5,145.34 1,470.48

Total 51,399.08 51,311.50 51,311.50 51,311.50 51,311.50 51,311.50
1/	Based	on	country	area	of	513,990	km2;	1	km2	=	100ha
Source:	Land	Development	Department

 
Figure 2: available agricultural land per capita – 1975-2000, with projection to 2030 
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table 2a: agricultural land per capita – 1975-2000 
 

Year agricultural land
(1000 ha) 1/

population  
(1000) 2/

agricultural land  
per capita

1975 27,148 42,391 0.64

1980 23,767 46,961 0.51

1986 26,972 52,969 0.51

1990 29,457 56,303 0.52

1998 27,977 61,466 0.46

2000 28,856 61,879 0.47
1/	Land	Development	Department;	2/	Local	Administration	Department

 
table 2b: projected per capita rate with Year 2000 agricultural area – 2005-2030 

 

Year agricultural land
(1000 ha)

population  
(1000) 1/

agricultural land  
per capita

20001/ 28,856 61,879 0.47

2005 28,856 64,081 0.45

2010 28,856 66,946 0.43

2015 28,856 69,585 0.41

2020 28,856 71,913 0.4

2025 28,856 73,869 0.39

2030 28,856 75,424 0.38
1/:	FAOSTAT	July	2004	–	Population	Projection	Database;	1/	Base	year

 
table 2c – projected agricultural area with Year 2000 per capita rate – 2005 -2030 

 

Year agricultural land
(1000 ha)

% country land 
area

population  
(1000) 1/

agricultural land  
per capita

2000 28,856 56.24 61,879 0.47

2005 30,118 58.7 64,081 0.47

2010 31,465 61.32 66,946 0.47

2015 32,705 63.74 69,585 0.47

2020 33,799 65.87 71,913 0.47

2025 34,718 67.66 73,869 0.47

2030 35,449 69.09 75,424 0.47
1/:	FAOSTAT	July	2004	–	Population	Projection	Database
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table 3a: agricultural land per capita – other GmS countries – 1975-2000 
 

Year cambodia prc lao pdr myanmar Viet nam
1975 0.35 0.43 0.52 0.34 0.14

1980 0.40 0.43 0.50 0.31 0.13

1986 0.44 0.46 0.44 0.28 0.11

1990 0.55 0.46 0.40 0.26 0.10

1998 0.42 0.43 0.35 0.23 0.11

2000 0.40 0.43 0.35 0.23 0.11
Computed	from:	FAOSTAT	July	2004	–	Land	Use	Database	&	Population	Database

 
table 3b – projected land per capita ratio with year 2000  

 agriculture area – other GmS countries 
 

Year cambodia prc lao pdr myanmar Viet nam
20001/ 0.40 0.43 0.35 0.23 0.11

2005 0.36 0.41 0.31 0.21 0.11

2010 0.32 0.40 0.28 0.20 0.10

2015 0.29 0.39 0.25 0.19 0.09

2020 0.26 0.38 0.23 0.19 0.09

2025 0.24 0.38 0.21 0.18 0.08

2030 0.23 0.38 0.20 0.18 0.08
Computed	from:	FAOSTAT	July	2004	–	Land	Use	Database	&	Population	Database;	1/	Base	year

 
table 3c: projected % of agricultural area at 2002 per capita rate – GmS countries 

 
Year cambodia prc lao pdr myanmar Viet nam

20001/ 30.1 58.8 8.0 16.4 27.0

2005 33.9 61.0 8.9 17.5 28.9

2010 38.0 63.0 9.9 18.5 32.6

2015 42.1 64.7 11.0 19.3 32.7

2020 46.2 66.0 12.0 20.0 40.3

2025 50.1 66.7 13.0 20.7 49.4

2030 53.9 67.0 14.0 21.2 59.9
Computed	from:	FAOSTAT	July	2004	–	Land	Use	Database	&	Population	Database;	1/	Base	year
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SummarY 

A. Policy Reference 
1. Purpose: 
 This indicator was developed as a means of  highlighting the conflicting demands on a limited 
land resource between agriculture and forestry. The indicator value itself  does not necessarily 
highlight this conflict and may be used as an indicator for agricultural intensity and efficiency. Its 
main purpose is to predict future demands on land in the agricultural sector. 
2. Relevance to Environment Planning and Management: 
 The average values of  this indicator vary in different countries. Obtaining the absolute value is 
not the purpose of  the application of  this indicator. It is the downward trend of  the indicator that is 
more important because the more efficient use of  the agriculture area is made and the more 
decreasing trend continues. There may be an exception in the case of  increasing demands of  
agricultural products in some countries. 
3. Linkage to Other Indicators: 
 A similar indicator can be developed to monitor the pressure on the forestry sector. However, 
with the reduced domestic consumption of  wood products and increasing import and export 
demands, the use of  land area per capita may be inappropriate. Furthermore, an indicator for urban 
land use may be developed to assess the impacts of  urbanization.. 
4. Targets: 
 Being a pressure indicator, there are normally no set targets for it (as explained in Section 2). If  
the land allocation is fixed, the decreasing agricultural land per capita over time may become a 
target. 
5. International Environment Treaties: 
 Not applicable. 
 
B. Analysis 
 Figure 1 and Table 1 summarize the major land use/land cover. In Table 1, the highlighted row 
shows the agricultural land between 1975-2000. It can be observed that the overall agricultural area 
has risen from 270,130 km2 (or 52.56% of  the country land area), in 1975, to 288,555 km2 
(56.14%) in 2000. It is expected that the agricultural area will continue to increase and this, 
therefore, will put a pressure upon the remaining forests. 
 Table 2a and Figure 2 summarize the data of  available agricultural land per capita. The 
population estimates are also presented. 
 Figure 2 shows that the agricultural land per capita rate has declined because farming 
practices in Thailand have improved. The rate of  decline drastically decreased between 1975-1980 
from 0.64 to 0.51 ha per capita. During 1980-1990, it was relatively stable and then declined after 
1990. This is due to the improvement of  the Thai economy during 1989-1994, therefore significant 
arable areas were developed for housing estates and other infrastructures (see Table 1). 
 For predicting a future scenario, the FAO population projections were applied and it was 
assumed that the land per capita rates were stable after 2000. It was predicted that more additional 
agricultural land will be required to support a growing population. The results of  this analysis are the 
percentages of  the country land area for agricultural use. 
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 The predicted agricultural areas show the increasing demand based upon the increase of  the 
population (see Table 2c). This suggests that the farming-driven pressure on land will increase over 
time and may not reach the 9th National Economic and Social Development Plan (NESDP)’s target to 
increase the forest cover to 40% of  the total land area by 2006, and to 50% by 2016 (the 20-year 
Environmental Policy). The Government should not maintain the targets that are not realistic. Other 
GMS countries may also face the same problem (see Tables 3a to 3c). For example, in Cambodia, the 
target of  forest area has been set at 60% by 2015. If  the area per capita rate is not reduced below 
the rate in 2000, it will be impossible for Cambodia to reach the target. Viet Nam wants to achieve 
43% forest cover in 2010 and 48% by 2020, there will not be much room for other land uses.  
 Assuming the stable agricultural land per capita rate from 2000 onwards (Table 2b) is perhaps 
the optimistic approach but it is consistent with government policy to increase crop productivity per 
unit area and strictly protecting remaining forest cover. As Figure 2 has illustrated, the per capita rate 
has been on the decline and will probably continue to do so in the future. In Table 2b we have frozen 
the year 2000 agricultural land area and estimated the per capita rates which would be required to 
support the growing population on the existing land resources. The result of  this scenario indicates 
that in 2015 agricultural land per capita will have to be reduced from 0.47 in year 2000 to 0.38 in 
year 2030. 
 According to the analysis, it can be said that magnitude and trend of  available agricultural land 
per capita on deforestation in Thailand is High and Steady compared to other GMS countries. The 
total agricultural land area will significantly increase from 56% in 2000 to 70% in 2030, and new 
encroachment is likely occurred in forest area.  
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 1.2 

Indicator Name Forest Cover as Percent of  Total Land Area – 
1961 to 2000 

Year of Assessment 2005 

Type of Indicator State 

Frequently Asked Question (FAQ) Has forest cover in Thailand been decreasing? 

Priority Concern Forest Resources 

Geographic Area Thailand 

State & Trend  Relatively Poor & Deteriorating 

Key Message The percentage of  forest cover has been declining 
at a rate of  3.23% or 8,827 km2 per annum from 
1961 to 1982 and at a rate of  1.17% or 1,678 
km2 per annum from 1982 to 1998. These are 
the long-term trends observed over the last 40 
years of  the 20th century and if  this trend 
continues, Thailand will have difficulty 
maintaining it’s year 2006 target of  40% forest 
cover. 
A recent year 2000 estimate hints at a reversal of  
this trend toward the turn of  the century, but the 
completed 2000 estimates do not confirm this 
trend. Unless concerted measures are taken to 
increase forest cover, Thailand will fall far short of  
its 2016 aim of  a 50% forest cover. 
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technical inFormation 

A. Definition 
 This indicator attempts to track the amount of  natural and plantation forestland tracked over 
time. It is expressed as a percentage of  the total land area of  the country. 
 The Royal Forest Department (RFD) considers an area to be forest if  it is at least 5 rai (6.25 rai 
= 1 ha), and in each rai there is the equivalent of  at least 2 trees with the girth greater than 100 cm, 
or 8 trees with the girth greater than 50 cm, or 16 trees with girth greater than 15 cm, or 20 saplings 
with a height greater than 2 m. To interpret this definition correctly, technicians must be able to 
correlate the definition with visual images from remotely sensed materials.  
 In practice, the RFD monitors forest cover by using satellite imagery (Landsat) and defines 
forest area as lands covered by evergreen forest, pine forest, mangrove forest, mixed deciduous forest, 
dry dipterocarp forest, scrub forest, peat swamp, bamboo and forest plantation (excluding para 
rubber), situated nationally either in forest reserves, national parks, wildlife sanctuaries, areas of  
forest projects or forest concessions. This classification may be different from the one proposed by 
botanists which includes more detailed categories. 
 
B. Data Source 
 All of  the historical forest cover data utilized for this fact sheet originate from the Royal Forestry 
Department which was responsible for forest cover mapping until year 1998. In 2000, the 
Department of  National Park, Wildlife and Plant Conservation (DNP) was made responsible for forest 
cover assessment but their work toward a year 2003 assessment was not completed in time for this 
fact sheet preparation. 
 The Land Development Department (LDD) has also been producing land cover mapping using 
satellite imagery but because of  the differences in interpretation, this figures cannot be compared 
with those of  the RFD and the DNP. RFD’s interpretation of  forest appears to be stricter than LDD’s. 
There are also differences of  mapping scale between the LDD figures and the earlier assessments of  
the RFD. 
 
C. Geographic Area / Population Coverage 
 The interpretation covers the entire country’s land area, including offshore islands located 
within the national boundary. For purposes of  computing percentage forest cover, the total land area 
of  Thailand of  513,115 km2 is used. 
 
D. Temporal Coverage 
 The first forest cover map at scale 1:250,000 was prepared in 1961 by the RFD using aerial 
photographs. Since 1973 and until 1998, successive assessments were conducted by the RFD using 
the same scale mapping and assisted by satellite imagery. The latest forest type map produced by 
DNP in year 2000 was at a scale 1:50,000 and based on higher resolution satellite imagery. Hence 
this assessment of  forest cover was based on the 40-year period between 1961 and 2000. 
 
E. Methodology and Frequency of Coverage 
 The first known estimates were produced in 1961 by the RFD based on interpretation of  aerial 
photographs and a mapping scale of  1:10,000. There were no known estimates in the later 1960’s. 
 In 1973, the RFD undertook successive inventories approximately every two to three years, 
mainly based on the interpretation of  satellite imagery (Landsat). The last of  these forest cover 
assessments using a mapping scale of  1:250,000 was produced in 1998. 
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 In year 2000, the DNP utilized higher resolution Lantsat-7 ETM+ satellite imagery and a 
mapping scale of  1:50,000. This assessment produced higher resolution and more accurate figures. 
It also resulted in an increased forest cover, comparable to what had been previously observed around 
1980. 
 The DNP is responsible to prepare another forest type map for 2003 but the results are not 
expected until early 2005. This assessment should be comparable with the figures produced by the 
same agency in year 2000 and may or may not confirm a rise in forest cover around the turn of  the 
century. 
 
F. Methodology of Data Manipulation 
 Area figures of  forest cover by region were obtained from the RFD and the DNP. The original figures 
were expressed in rai and have been recalculated to square kilometers (625 rai equals to one square 
kilometer). 
 The percentage of  forest cover was calculated based on a total land area of  513,115 km2 or 
320.7 million rai. Regional percentages were calculated based on a total land area of  169,644 km2, 
36,502 km2, 168,854 km2, 67,399 km2, and 70,715 km2 for the north, east, northeast, central and 
south regions, respectively (see Table 1). 
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QualitatiVe inFormation 

A. Strength and weakness (data level) 
 Normally, the area figure does not give any indication of  the quality of  the forest, its ecosystem 
context, nor forest values or practices. The indicator does not provide information on the degradation 
of  the forest resources in a country. The total forest area in a country might remain unchanged, but 
the quality of  the forest can worsen. Due to the definition used, the indicator covers a very diverse 
range of  forest types from open tree savanna to very dense tropical forests.  
 The shortcoming of  this indicator has been partially addressed by adding and additional table 
based on the year 2000 snapshot and giving a regional breakdown of  the forest by forest type. Forest 
types available from this most recent inventory include natural forest area, afforestation areas, and 
secondary growth areas. Subsequent assessments in year 2003 and beyond will hopefully add some 
time dimension to this aspect of  the assessment. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The earlier assessments conducted by RFD from 1961 to 1998 were representative of  the long-
term trends that occurred in the last 40 years of  the 20th century. Based on the more accurate 2000 
assessment, they may have been an under-estimation of  the total forest cover but the trends remain 
the same.  
 The 2000 estimates provided by the DNP provided a new benchmark figure for future 
assessments in the 21st century by the DNP. Because of  the differences in satellite resolution and the 
mapping scale, it is not possible directly to compare the absolute value of  2000 with those of  earlier 
assessments. To conclude on the basis of  the comparison between 1998 and 2000 data that forest 
area rose by 8% would be speculative and not scientifically based. 
 The RFD/DNP validates the preliminary forest type map on the ground through the involvement 
of  Provincial Forest Offices and Regional Forest Office nationwide. The results indicated classification 
accuracy in excess of  80%. 
 
C. Future Work Required (for data level and indicator level) 
 The final results of  forest cover assessment by DNP for 2003 should be included in this fact 
sheet to highlight more recent trends in forest cover since the turn of  the century. If  2003 estimates 
are higher than those of  year 2000, one can assume that the trend has been reversed and that there 
may have been some increase in the percentage forest cover between 1998 and 2000. If  2003 
estimates are lower than those of  year 2000, one can assume that the forest cover has continued to 
decline since 1998 but on a different scale based on the year 2000 benchmark figures. 
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SupportinG data taBleS, GraphS and mapS 
Figure 1: Forest cover as percent of total land area – 1961-2000 
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table 1: Forest cover as percent of total land area – 1961-2000 

 
Year north east northeast central South total
1961 68.54 57.98 41.99 52.91 41.89 53.33

1973 66.96 41.19 30.01 35.56 26.07 43.21

1976 60.32 34.6 24.57 32.38 28.48 38.67

1978 55.96 30.24 18.49 30.31 24.89 34.15

1982 51.73 21.92 15.33 24.47 23.25 30.52

1985 49.59 21.89 14.35 25.56 21.9 29.05

1988 47.39 21.46 14.03 25.59 21.46 28.03

1989 47.29 21.33 13.97 25.55 21.33 27.95

1991 45.47 21.07 12.91 24.65 21.07 26.64

1993 44.35 20.91 12.72 24.34 20.91 26.03

1995 43.55 20.8 12.59 24.17 20.8 25.62

1998 43.06 20.57 12.43 23.81 20.57 25.28

2000 56.74 23.12 15.71 31.84 24.62 33.15 *
Remark:	*	natural	forest	covers	31.87%
Source:	RFD	and	DNP
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table 2: existing Forest cover (km2) by region 1961-2000 
 

Year north east northeast central South total
1961 116,274 21,164 70,902 35,661 29,623 273,644

1973 113,594 15,035 50,673 23,967 18,435 221,717

1976 102,329 12,630 41,487 21,824 20,140 198,422

1978 94,933 11,038 31,221 20,429 17,601 175,229

1982 87,757 8,001 25,885 16,493 16,441 156,603

1985 84,126 7,990 24,231 17,227 15,487 149,060

1988 80,394 7,833 23,690 17,247 15,175 143,826

1989 80,225 7,786 23,589 17,220 15,084 143,416

1991 77,137 7,691 21,799 16,614 14,900 136,694

1993 75,237 7,633 21,478 16,405 14,787 133,564

1995 73,880 7,592 21,259 16,290 14,709 131,460

1998 73,049 7,508 20,989 16,048 14,546 129,715

2000 96,270 8,438 26,527 21,462 17,413 170,111

Land Area 169,644 36,502 168,854 67,399 70,715 513,115
Source:	RFD	and	DNP

 
table 3: natural Forest, afforestation, Secondary Growth and non-forest (km2) - 2000 

 

region region 
area

natural 
Forest afforestation Secondary 

Growth
Forest 
area

non-
forest

%Forest 
cover

North 169,644 93,579 1,405 1,287 96,270 73,374 56.74

East 36,502 7,836 496 106 8,438 28,064 23.12

Northeast 168,854 24,732 928 867 26,527 142,327 15.71

Central 67,399 20,239 628 596 21,462 45,937 31.84

South 70,715 17,155 21 237 17,413 53,302 24.62

Total 513,115 163,540 3,477 3,093 170,111 343,004 33.15
Source:	Royal	Forest	Department
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table 4: comparative Forest cover in GmS countries 
 

country Year of
assessment

% Forest
cover trend target

Cambodia 2002 61.00% Signs of  leveling after 30-year 
decline.

Maintain 60% through 
to 2015

Lao PDR 2002 41.50% Down from 49.1% in 1982. 70% by year 2020

Myanmar 1998 52.00% Down from 61% in 1975. Not less than 35%

Thailand 2000 33.20% Increased from a low of  25.8% in 
1998.

50% by year 2016

Viet Nam 2002 36.50% Increased from a low of  28% in 
the mid 1990’s.

39% by 2005 and 44% 
by 2010

Yunnan 2003 50.00% Substantial improvement from a 
low of  28% in 1960. 

48% by 2005

Source:	Findings	of	the	SEF-II	Project
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SummarY 

A. Policy Reference 
1. Purpose: 
 The purpose of  the indicator is to describe the trend in forest cover, both in terms of  quantity 
and composition over a period of  time. 
2. Relevance to Environment Planning and Management: 
 Forests serve multiple ecological, socioeconomic, and cultural roles in Thailand as in other GMS 
countries. They are among the most diverse and widespread ecosystems of  the world. Forests provide 
many significant resources and functions including wood products, recreational opportunities, habitat 
for wildlife, water and soil conservation, and a filter for pollutants. They support employment and 
traditional uses, and biodiversity. There is general concern over human impact on forest health, and 
on the processes of  forest growth and regeneration. Combating deforestation to preserve soils, water, 
air and biological diversity is explicitly considered in Agenda 21. 
 By itself, the forest area of  a country may not be the best indicator for sustainable 
development. However, a continuing and fast decrease of  forest area is often a signal of  
unsustainable practices in the forestry and agricultural sectors. Availability of  accurate figures of  
forest areas, a basic dimension of  forest resources, is an essential requirement for sound forest policy 
and planning within the context of  sustainable development. 
3. Linkage to Other Indicators: 
 The indicator is closely linked with several other environmental indicators and related issues, 
such as changes in land use and land conditions, wood harvesting intensity, protected forest area, 
arable land, threatened species, sustainable use of  natural resources in mountain areas, etc. It is also 
relevant to some of  the socioeconomic indicators, such as population growth and share of  natural 
resource industries in manufacturing. 
4. Targets: 
There are two main targets of  forest resources conservation in Thailand: 

• The Policy and Prospective Plan for Enhancement and Conservation of  National Environmental 
Quality, (1997-2016) aims to increase forest cover to 50% of  the country. At least 30% is to be 
designated as conservation forest, and 20% as production forest, to ensure that the demands 
of  economic and social development are met, and to main the environmental balance. 

• The 9th National Economic and Social Development Plan (2002-2006) aims at preserving and 
rehabilitating natural resources, consistent with sustainable use. Forest reserves shall cover an 
area not less that 25% of  the whole Kingdom (128,278 km2). 

• The Thailand National Forest Policy: The cabinet adopted this policy on 3 December 1985. The 
aim is to protect 40% of  the country as forest (25% Protected Forest and 15% Production 
Forest). 

5. International Environment Treaties: 
 Thailand has ratified a number of  international conventions and agreements that support forest 
conservation either directly or indirectly. They include the Convention on Biological Diversity, the 
Convention on the Conservation of  Wetlands of  International Importance (Ramsar Convention) and 
the Convention on International Trade in Endangered Species (CITES). In addition, RFD/Thailand is a 
member the International Tropical Timber Agreement and committed to promoting sustainable forest 
management through the Forest Principles of  the United Nations Conference on Environment and 
Development (UNCED). 
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6. Laws 
 There are 5 laws that are related to prevention of  forest encroachment, including the Forest Act 
of  1941, the National Forest Reserve Act of  1964, the National Park Act of  1961, the Wild Animal 
Reservation and Protection Act of  1992 and the Reforestation Act of  1992. 
 
B. Analysis 
 As can be observed from Figure 1 and Tables 1 and 2, there was a rapid decline in forest cover 
during the period 1961 to 1982, with an average loss of  3.23% or 8,827 km2 per annum. At this rate, 
Thailand would have been void of  all forest cover by the year 2012. The sharpest rate of  decline 
during this period was in the Northeast and Southern regions where the percentage forest cover 
dropped a sharp 12% and 16%, respectively. 
 The rate of  decline leveled off  from 1982 to 1998, to 1.17% or 1,678 km2 per annum, which 
was substantially lower than the previous period. At this rate, Thailand would have maintained some 
forest cover until the year 2070. The largest loss of  forest area during this period occurred in the 
North region, historically the most forested region in Thailand; the North region suffered another 8% 
loss of  forest during this period. 
 The right-most part of  Figure 1 suggests an increase in percentage cover between 1998 and 
2000 and a reversal of  the trends that have been observed over the past four decades. However, the 
2000 estimates are based on new and improved methods to measure forest cover and may not be 
representative of  future trends. 2003 estimates confirm this but it is more likely that the previous 
estimates, with lesser accuracy and resolution, underestimated the total forest cover. If  this is indeed 
the case, long-term trends will prevail and the forest cover is likely to continue to decline in the 
foreseeable future though with the various programs and protection measures instituted by the 
Government it would be expected that the reduction would be less pronounced. 
 Table 4 provides the basis for comparing the existing the current forest cover to that of  other 
GMS countries. As can be observed form this table, Thailand ranks the lowest of  all GMS countries in 
terms of  percentage forest cover. Viet Nam is in not in a much better position but Yunnan Province, 
Myanmar and Cambodia are still maintaining (or have regained, in the case of  Yunnan) forest in 
excess of  50% of  the total land area.  
 Based on this comparison with other GMS countries and the observed trends in the selected 
indicator, it is concluded that the state of  forest resources in Thailand is relatively poor and 
deteriorating.  
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Greater mekong Subregion
indicator Fact Sheet
dataBaSe inFormation

Indicator ID 1.3

Indicator Name Reforested Area - 1997 to 2002

Year of Assessment 2005

Type of Indicator Pressure

Frequently Asked Question (FAQ) Are reforestation programs a significant factor in 
increasing forest cover in Thailand?

Priority Concern Forest Resources

Geographic Area Thailand

Impact & Trend Low but Consistent

Key Message Overall reforestation programs have had some 
positive impacts in maintaining forest cover and 
slowing down the rate of  deforestation. However, 
the net reforested area, as a percent of  total 
land area, is relatively small. The major impact 
of  reforestation programs is on the rehabilitation 
of  degraded natural ecosystem in watersheds, 
national parks and wildlife sanctuaries.
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technical inFormation 
A. Definition 
 This indicator tracks the extent of  replanted forest, over time, under various programs 
throughout the country. The result is expressed as the annual amount of  reforested area, in square 
kilometers, under each of  the major reforestation programs. 
 
B. Data Source 
 There are at least four organizations involved in reforestation, namely the Royal Forest 
Department (RFD), Department of  National Park, Wildlife and Plant Conservation (DNP), Forestry 
Industry Organizations (FIO), and logging concession companies. However, the concessionaires 
practically stopped plantation after the nationwide logging ban in 1989. The data on reforestation 
and rehabilitation areas were obtained from the RFD and the DNP. 
 
C. Geographic area / Population Coverage 
 The data and the figures are representative of  all major government-sponsored reforestation 
programs for the country as a whole.  
 
D. Temporal Coverage 
Reforestation in Thailand was first initiated in 1906 by planting teak under the taungya (agro-forestry) 
system. Only cumulative totals are available for the period 1906 to 1996. Since 1997, figures are 
available on an annual basis. 
 
E. Methodology and Frequency of Coverage 
 There are at least three systems of  reforestation, namely tree crops (plantation for timber 
production, and subsidiary products such as resin, fiber and other products), multipurpose 
plantation (for the production of  a mixture of  forest-based products such as fuelwood, fodder, etc) 
and conservation plantation (for rehabilitating deteriorated watersheds, biodiversity conservation, 
etc). Figures for reforested area are continuously updated by the RFD but the most recent plantation 
coverage in years 2003-2004 was being compiled separately by RFD and DNP at the time of  this 
assessment.  
 
F. Methodology of Data Manipulation 
 Figures on reforestation area were obtained from the RFD and DNP. These agencies share the 
responsibility for executing and coordinating all reforestation programs implemented by various 
agencies in Thailand since 1906. Information on reforested areas is given in rai and this is converted 
here into km2 (625 rai = 1 km2). Reforestation comprises six programs, namely 1) Afforestation 
financed by Government Budget, 2) The Reforestation Campaign in Commemoration of  The Royal 
Golden Jubilee, 3) Reforestation by the Forest Industry Organization (FIO) 4) Reforestation by Thai 
Plywood Co. Ltd., 5) Reforestation according to Ministry’s Regulations, and 6) Reforestation 
undertaken by timber concessionaires. Agencies or individuals involved in any of  the six reforestation 
program report to the RFD or DNP. 
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QualitatiVe inFormation 
A. Strength and weakness (data level) 
 In the past, RFD was not very systematic in compiling statistics on reforested areas and there 
are very few maps showing the spatial extent of  these reforested areas. Historical data may therefore 
be incomplete. There are also other small-scale rehabilitation programs implemented by schools, 
along highways and in recreation areas that are not captured by these statistics. Hence the figures 
quoted in this fact sheet represent the minimum reforested area. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 Data on area actually reforested differ considerably among sources. Generally, actual planted 
area is less than the area recorded since many plantations are damaged or destroyed by human 
intervention, forest fires, disease or invaded by other purposes such as agriculture. 
 
C. Future Work Required (for data level and indicator level) 
 Reforestation figures for 2003-04 and beyond should be added for future assessment; it would 
also be useful to obtain such figures by forest region, to know better where the reforestation is taking 
place and to match them against the pattern of  deforestation. 
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SupportinG data taBleS, GraphS and mapS 
 

Figure 1: reforested area, by programs – 1997-2000 
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table 1: reforested area (km2), by programs – 1906-2002 
 

reforestation  
program 1906-96 1997 1998 1999 2000 2001 2002 1906-

2002
Afforestation under 
Government budget

6451.8 62 65.9 92.8 54.8 42.1 55.9 6825.4

The Reforestation 
Campaign in  
Commemoration of  
The Royal Golden 
Jubilee

2998.9 302.7 102.1 153.5 129.7 160.1 168.3 4015.2

By Forest Industry 
Organization (FIO)

270.1 0 0 59.2 7.1 0 0 336.4

By Thai Plywood Co., 
Ltd.

11.7 7 6.2 6.9 3.8 3.4 5.7 44.8

Reforestation  
according to  
Ministry‘s  
regulations

125.6 2.3 9.7 13.4 14.8 19.1 4.5 189.5

Reforestation by  
timber concession-
aires

208.7 6.5 9 0.4 0.5 1.4 24 250.5

Total (km2) 10067 380.6 192.9 326.3 210.7 226.1 258.5 11662
Source:	Royal	Forestry	Department	and	Department	of	National	Park,	Wildlife	and	Plant	Conservation
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SummarY 
A. Policy Reference 
1. Purpose: 
 This indicator measures the impact of  reforestation under various programs implemented by 
several Thai agencies. The premise is that the higher the reforestation area, the better the 
performance of  the country in rehabilitating deteriorated forests and thereby increasing forest cover.  
2. Relevance to Environment Planning and Management: 
 It is expected that Thailand’s forest cover will continue to decline in the near future and forest 
resources will be degraded in actual coverage as well as their biodiversity. Reforestation was adopted 
by the Government to arrest this trend. Reforestation needs to be carefully planned for an appropriate 
balance of  area restoration or expansion and biodiversity enhancement. Concerted reforestation 
measures through policy initiatives backed by appropriate legislative enactments will hopefully 
achieve the goal eventually (summarized in 1.4 here). The main strategic documents together with the 
key recommendations are the following: 
Policy and Prospective Plan for Enhancement and Conservation of  National Environmental Quality, 
1997-2016:  

• Accelerate reforestation and rehabilitation of  degraded watersheds by reestablishing natural 
forests using native species 

• Promote economic incentives for reforestation on private owned land and support participation 
by the private sector, NGOs, communities and local people in the development of  community 
forests, urban forestry, and fast growing tree plantations. 

The 9th National Economic and Social Development Plan, 2002-2006 
• Encourage communities and local administrative bodies to efficiently participate with 

government agencies in forest rehabilitation, reforestation, etc.  
• Rehabilitate depleted mining areas with support of  vigorous law enforcement; eliminate illegal 

mining operations.  
Thailand National Forest Policy (adopted in 1985) 

• Promote farm forestry in deforested state lands which are already being occupied for forestry 
purposes, and  

• Leases to develop industrial forests will continue where land is available. 
3. Linkage to Other Indicators: 
 In addition to having a direct link with P, S indicators for ‘forest resources’, the indicator is 
closely linked to the indicators developed to monitor land degradation including degree of  topsoil 
loss, land encroachment for agriculture and land rehabilitation. 
4. Targets: 
The policy targets relevant to reforestation are the same ones that relate to forest cover, i.e., 

• Policy and Prospective Plan for Enhancement and Conservation of  National Environmental 
Quality, 1997-2016 aims to increase forest cover to 50% of  the country. At least 30% is to be 
designated as conservation forest, and 20% as economic forest, to ensure that the demands of  
economic and social development are met, and to main the environmental balance. 

• The 9th National Economic and Social Development Plan (2002-2006) targets to preserve and 
rehabilitate natural resources, consistent with sustainable use. Forest reserves shall cover an 
area not less that 25% of  the whole Kingdom. 
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5. International Environment Treaties: 
 Thailand has ratified a number of  international conventions and agreements that support 
reforestation. Specific conventions and agreements include ‘Convention on Biological Diversity’; 
Convention on the Conservation of  Wetlands of  International Importance (Ramsar Convention); and 
Convention on International Trade in Endangered Species (CITES). 
6. Laws 
 There are 5 laws that are related to prevention of  reforestation, including the Forest Act (1941), 
National Forest Reserve Act (1964), National Park Act (1961), Wild Animal Reservation and Protection 
Act (1992), and the Enhancement and Conservation of  National Environmental Quality Act (1992). 
Meanwhile, the Reforestation Act (1992) directly supports reforestation by private sector and 
individuals for wood-based industries. 
 
B. Analysis 
 Reforestation in Thailand was first started in 1906. After 1961, the reforestation program was 
significantly expanded and included in the 5 year NESDP. The cumulative plantation area reached 
10,067 km2 in 1996 (see Table 1). Until this period, the reforested areas could be divided into 
production forest approximately 60-70% and the rest for watershed management and land 
reclamation. Main species for reforestation have been teak, pine and eucalyptus. Reforestation is 
mainly concentrated in the north and northeast Thailand where large areas suffered deterioration due 
to expanding agriculture activities.  
 Since 1994, at least six reforestation programs have been initiated and the purpose of  
plantations has significantly shifted from wood-based industry to biodiversity conservation and 
rehabilitation of  degraded watersheds. For example, the Royal Thai Government’s ‘Reforestation 
Campaign’ in Commemoration of  The Royal Golden Jubilee targets 5 million rai or 8,000 km2 of  
plantations in various parts of  Thailand including protected areas. This project was started in 1994 
and is expected to be completed by 2006. The total reforestation until 2002 was approximately 
11,662 km2 and the total accumulated expenditure was 15,075 million baht.  
 Historical data shows (as illustrated in the figures above) that the reforestation by the RFD has 
significantly decreased since 1994 (see Figure 1). Before 1994, RFD replanted more than 200,000 rai 
or 320 km2 per year but in the last 10 years the total area under afforestation by Government Budget 
was less than 37,500 rai 60 km2 annually. Government budgetary limitations in the last ten years 
linked to the financial crises of  1997 resulted in proportionate reduction of  the forestry sector 
budget. 
 Comparison of  average annual deforestation rate and rate of  afforestation shows that the rate 
of  reforestation has not kept pace with deforestation. Forest cover was being lost at a rate of  8,800 
km2 per annum from 1961 to 1982, and 1,678 km2 per annum from 1982-1998, while the 
reforestation under the six programs covered an area ranging from 192-380 km2 per annum from 
1997-2002.  
 Based on this comparison with deforestation rates, it is concluded that the impact of  
reforestation programs in Thailand on maintaining forest cover has been low. Ignoring the declining 
trend of  the indicator and based of  the fact that there are still programs and budgets for 
reforestation, it is concluded that the response has been consistent in the 5-year lifespan on the 
indicator. 
 Nevertheless, reforestation programs have had an impact on rehabilitation of  degraded natural 
ecosystem in watersheds, national parks and wildlife sanctuaries. These programs need to be 
continued with increasing budgetary and institutional support from the Government, the private 
sector and the NGOs. 
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 1.4 

Indicator Name Protected Area as a Percent of  Total Land Area – 
1961 to 2004 

Year of Assessment 2005 

Type of Indicator Response 

Frequently Asked Question (FAQ) Are protected areas playing an important role in 
forest protection and providing adequate 
protection to species’ habitats? 

Priority Concern Forest Resources 

Geographic Area Thailand 

Impact & Trend  Significant and Consistent 

Key Message Protected area system in Thailand plays an 
important role in protecting the remaining forest 
cover. Approximately 84% of  protected areas 
remain under forest cover. Currently, they 
encompass 24.4% of  the country’s land area 
nearly meeting the 25% target as defined in the 
9th NESDP and the National Forest Policy. 
However, mangrove forest, swamp forest and 
lowland evergreen forest are not well represented 
and not viable to protect biodiversity. 
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technical inFormation 
A. Definition 
 This indicator is expressed as a percentage of  the total land area that has a designated level of  
protection according to the International Union for Conservation of  Nature and Natural Resources 
(IUCN) or country-specific definition. 
 IUCN defines Management Protected Area as “an area of  land and/or sea especially dedicated 
to the protection and maintenance of  biological diversity, and of  natural and associated cultural 
resources, and managed through legal or other effective means. IUCN Management Protected Areas 
include: 
 Strict Nature Reserves, Wilderness Areas, and National Parks (categories I and II) include all 
land area protected in the following IUCN categories: 
 Category Ia. Strict nature reserve: A protected area managed mainly for scientific research and 
monitoring; an area of  land and/or sea possessing some outstanding or representative ecosystems, 
geological or physiological features and/or species.  
 Category Ib. Wilderness area: A protected area managed mainly for wilderness protection; a 
large area of  unmodified or slightly modified land and/or sea retaining its natural character and 
influence, without permanent or significant habitation, which is protected and managed so as to 
preserve its natural condition.  
 Category II. National park: A protected area managed mainly for ecosystem protection and 
recreation; a natural area of  land and/or sea designated to: (a) protect the ecological integrity of  one 
or more ecosystems for present and future generations; (b) exclude exploitation or occupation 
inimical to the purposes of  designation of  the area; and (c) provide a foundation for spiritual, 
scientific, educational, recreational, and visitor opportunities, all of  which must be environmentally 
and culturally compatible. 
 Natural Monuments, Habitat/Species Management Areas, and Protected Landscapes and 
Seascapes (categories III, IV, and V) include all land area protected in the following IUCN categories: 
Category III. Natural monument: A protected area managed mainly for conservation of  specific 
natural features; an area containing one or more specific natural or natural/cultural features that is of  
outstanding or unique value because of  its inherent rarity, representative or aesthetic qualities, or 
cultural significance. 
 Category IV. Habitat/species management area: A protected area managed mainly for 
conservation through management intervention; an area of  land and/or sea subject to active 
intervention for management purposes so as to ensure the maintenance of  habitats and/or to meet 
the requirements of  specific species. 
 Category V. Protected landscape/seascape: A protected area managed mainly for landscape/
seascape conservation and recreation; an area of  land, with coast and sea as appropriate, where the 
interaction of  people and nature over time has produced an area of  distinct character with significant 
aesthetic, ecological, and/or cultural value, and often with high biological diversity. 
Areas Managed for Sustainable Use and Unclassified Areas (category VI and “other” ) include some 
protected areas not classified by IUCN and: 
 Category VI. Managed mainly for the sustainable use of  natural ecosystems. These areas 
contain predominantly unmodified natural systems, managed to ensure long-term protection and 
maintenance of  biological diversity, while also providing a sustainable flow of  natural products and 
services to meet community needs. 
 In Thailand, the system of  protected areas includes national parks, wildlife sanctuaries, forest 
parks, non-hunting areas, conservation mangrove forests and watershed class 1, as well as botanical 
gardens and arboretums. The comparison between the IUCN categories and Thailand’s system of  
protected area is made in the table below: 
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iucn categories thailand’s protected area System
I. Strict Nature Reserve/Wilderness Area

 Ia Strict Nature Reserve Wildlife Sanctuary

 Ib Wilderness Area Watershed Class I and Conservation Mangrove 
Forest (possibly)

II. National Park National Park

III. National Monument/Natural Landmark #NAME?

IV. Habitat/Species management Area Non-hunting Area

V. Protected Landscape/Seascape Forest Park, Botanical garden and Arboretum

VI. Managed Resources Protected Area -
 
 It is also noted that the Ramsar Sites, Biosphere Reserves and the Natural World Heritage sites 
overlap substantially with the existing protected area system. 
 
B. Data Source 
 The data on protected area coverage was obtained from the Royal Forest Department (RFD) 
and, more recently, the Department of  National Parks, Wildlife and Plant Conservation (DNP). 
 
C. Geographic area / Population Coverage 
 The figures cover the protected areas of  the country as a whole with a total land area of  
513,115 km2. 
 
D. Temporal Coverage 
 Khao Yai National Park was the first protected area in Thailand established in 1962. Since then, 
a national system of  protected areas has been established.  
 For comparison with other indicators on forest resources, figures on this indicator are provided 
for the same years as those of  forest cover (except year 2004), so that interested parties can 
compare the extent to which forests are protected. 
 
E. Methodology and Frequency of Coverage 
 Protected areas in Thailand were previously managed by the Royal Forest Department. In 2002, 
as part of  government reform, RFD was divided into three departments, namely RFD, the Department 
of  National Parks, Wildlife and Plant Conservation and the Department of  Marine and Coastal 
Resources. In this fact sheet, the protected area under all categories was accumulated from 1962l 
until 2004. However, the assessment of  the degree to which different forest ecosystems are 
represented in existing protected areas was undertaken only for national parks, wildlife sanctuaries 
and watershed class 1; the rest were excluded as their legal boundaries have note been delineated on 
the ground and a digital map is not available. 
 
F. Methodology of Data Manipulation 
 The official area of  protected areas was gathered from the DNP as recorded in the National 
Gazette. The measurement compares the amount of  protected areas to the total country’s land area 
(513,115 km2). For spatial analysis, raster-grid GIS at 200 m x 200 m resolution was employed to 
overlay the existing protected areas with existing forest type map in 2000. The results were presented 
in both km2 and as percentages. 
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QualitatiVe inFormation 
A. Strength and weakness (data level) 
 Thailand has established a number of  protected areas totaling more than 10% of  total land 
area as recommended by IUCN. In addition, nearly 50 additional national parks are being 
established. However, the agencies responsible, RFD/DNP, have never formulated a protected area 
system plan to assess how well the system represents different ecosystems in. More than 80% of  
protected areas are forest covered. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The percentage of  protected areas was calculated based on aerial figures from the National 
Gazette. The demarcation of  protected areas is not fully completed at the country level but previous 
evidence shows that the official figure and the actual protected area on the ground match in 95% of  
cases. 
 
C. Future Work Required (for data level and indicator level) 
 It is recommended that the protected area system plan be documented as soon as possible. 
Meanwhile, national parks, wildlife sanctuaries and other categories of  reserve forest should be 
demarcated to resolve conflicts over park boundaries between park officials and local people. 
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SupportinG data taBleS, GraphS and mapS 
Figure 1: coverage of national parks, Wildlife Sanctuaries and Watershed class 1 
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Figure 2: Year 2000 Forest types with Year 2004 national parks and Wildlife 
Sanctuaries 
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Figure 3: Forest cover and protected areas – 1961-2004 
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table 1: Forest cover and protected areas – 1961-2004 

 
national economic 

and Social 
development plan 

(neSdp)

protected areas Forest cover

Year area
(1000 km2)

% of total 
land area Year area

(1000 km2)
% of total 
land area

1st NESDP, 1961-66 1966 4.62 0.9 1961 273.64 53.33

2nd NESDP, 1967-71 1971 5.13 1

3rd NESDP, 1972-76 1976 25.14 4.9 1973 221.72 43.21

1976 198.42 38.67

4th NESDP, 1977-81 1981 34.89 6.8 1978 175.23 34.15

5th NESDP, 1982-86 1986 52.34 10.2 1982 156.6 30.52

1985 149.06 29.05

6th NESDP, 1987-91 1991 65.17 12.7 1988 143.83 28.03

1989 143.42 27.95

7th NESDP, 1992-96 1996 141.11 27.5* 1991 136.69 26.64

1993 133.56 26.03

1995 131.46 25.63

8th NESDP, 1997-01 2001 141.11 27.5* 1998 129.72 25.28

2000 170.11 33.15

9th NESDP, 2001-06 2004 141.11 27.5*
*	Preliminary	target	of	conservation	forestland	approved	by	the	cabinet	in	1992
Source:	RFP/DNP
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table 2: Status of protected areas in thailand – 2004 
 

category iucn  
category number area, km2 % of the 

country
% of protected 

areas
Wildlife Sanctuaries Ia 55 35,764.1 7 38.8

National Parks  II 102 52,337.7 10.2 56.5

Non-hunting Areas IV 55 4,464.1 0.9 3.6

Forest Parks V 69 872.3 0.2 1

Botanical Gardens V 16 63.6 0 0.1

Arboreta V 54 36.1 0 0

Subtotal 1/ 351 (1) 93,537.9 18.2 100

Watershed class 1 2/ Ib NA 93,090.0 18.1

Conservation mangroves 2/ Ib NA 428 0.1
1/	Excluding	category	Ib;	2/	partially	overlapped	with	other	categories
Source:	Department	of	National	Park,	Wildlife	and	Plant	Conservation

 
table 3: Year 2000 Forest types in 2004 protected areas (km2) 

 

Forest type country national  
parks

marine 
parks

Wildlife 
Sanctuary

Watershed 
class 1

protected 
areas

Forest cover

Evergreen forest 1/ 52,679.5 18,217.6 761.5 15,229.5 33,882.3 43,480.7

Pine forest 462 252.9 44.2 324.1 393.8

Peat swamp 304 0 74 0.7 75.4

Mangrove forest 2,452.0 3.1 124.7 0 16.4 15.7

Inundated forest 256.8 1.6 0 0.7 1.5

Beach forest 125 9 17.8 0 40,978.4 0.6

Mixed deciduous 87,444.5 20,192.3 12,138.6 3,713.9 51,206.5

Dry dipterocarp 18,569.5 2,539.8 2,113.2 990.8 6,386.2

Bamboo 1,503.50 842.8 446.6 166.1 1,459.4

Plantation 3,477.0 158.3 190.2 190.2 444.2

Rehabilitated forest 2,836.5 558.9 7.6 579.2 7,814.80 1,397.4

Subtotal 170,110.3 42,776.3 911.6 30,815.6 88,078.3 104,861.5

Non-forest 343,004.7 8,355.5 3,868.1 4,686.5 4,569.5 20,220.9

Total land area 513,115.0 51,131.8 4,779.7 35,502.2 92,647.8 125,082.4

% country land area 33.2 8.3 0.2 6 17.2 24.4

% of  protected areas 37.6 3.5 26.1 68.1 100

 % of  forest cover 33.2 88.7 19.1 86.8 95.1 83.8
*	Area	calculated	by	GIS	grid	resolution	200	m	x	200	m
1/	Tropical	rain	forest,	dry	evergreen	forest,	and	hill	evergreen	forest
Source:	Department	of	National	Park,	Wildlife	and	Plant	Conservation
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SummarY 
A. Policy Reference 
1. Purpose: 
 This indicator measures the protection given to forest via a policy of  protecting key ecosystems. 
Protected areas include national parks, wildlife sanctuaries, forest parks, non-hunting areas, 
conservation mangrove forest and watershed class 1, as well as botanical gardens and arboreta. It is 
understood that the higher percentage of  the indicators, the better the performance of  the country in 
protecting and conserving its forest resources.  
2. Relevance to Environment Planning and Management: 
 Since Thailand established Khao Yai as the first national park in Thailand, approximately 300 
more protected areas have been established nationwide, covering 18% of  the country’s land. It is 
proven that protected areas, especially national parks and wildlife sanctuaries are the most effective 
means to protect remaining forest cover in Thailand. This evidence may not be the same for other 
countries in the GMS. The principal policy guidelines related to protected areas and its essential 
directions are as follows: 
Policy and Prospective Plan for Enhancement and Conservation of  National Environmental Quality, 
1997-2016:  

• Formulate a legal framework to protect watersheds. Make Class 1 watersheds environmentally 
protected areas. Emphasize legal enforcement. 

• Extend national parks, wildlife sanctuaries and non-hunting areas, to include remaining forest 
areas nearby that have the potential to enhance the integrity of  the ecosystem, and clearly 
demarcate protected area boundary.  

• Strengthen capacities of  protected areas for conservation of  biodiversity and establish a trust 
fund for protected area management, as well as create trans-boundary reserves. 

The 9th National Economic and Social Development Plan, 2002-2006 
• Complete the demarcation of  the country’s forest reserves and mangrove forest conservation areas, 

along with the demarcation of  the peripheral buffer zones surrounding the major forest reserves  
• Upgrade law enforcement efficiency and enforce penalties to suppress activities that degrade 

natural resources and environment.  
Thailand National Forest Policy, 1985.  

• Establish long-term guidelines for forest management and development to maximize national 
social and economic benefits as well as national security. 

• Forty percent of  the country areas to be kept under forest (25% Protected Forest and 15% 
Production Forest). 

3. Linkage to Other Indicators: 
 This indicator is closely linked with several indicators, such as degree of  topsoil loss, 
rehabilitated areas, encroachment for agriculture, forest cover. 
4. Targets: 
There are generally three targets of  national forest cover in Thailand: 

• Policy and Prospective Plan for Enhancement and Conservation of  National Environmental 
Quality, 1997-2016 aims to increase forest cover to 50% of  the country. At least 30% is to be 
designated as conservation forest, and 20% as economic forest, to ensure that the demands of  
economic and social development are met, and to main the environmental balance. 

• The 9th National Economic and Social Development Plan (2002-2006) targets the preservation 
and rehabilitation of  natural resources, consistent with sustainable use. Forest reserves are to 
cover an area not less that 25% of  the whole Kingdom. 

• The Forest zoning policy approved by the Cabinet in 1992 preliminarily targeted an area of  14.12 
million ha or 27.5% of  the country land area for protection as conservation forest (see Table 1). 
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5. International Environment Treaties: 
 Thailand has ratified a number of  international conventions and agreements that aim to lessen 
deforestation. Specific conventions and agreements are the Convention on Biological Diversity; 
Convention on the Conservation of  Wetlands of  International Importance (Ramsar Convention); and 
Convention on International Trade in Endangered Species (CITES). 
6. Laws 
 There are 5 laws that are related to prevention of  encroachment, including the Forest Act of  
1941, National Forest Reserve Act, 1964, National Park Act of  1961, Wild Animal Reservation and 
Protection Act of  1992, and Reforestation Act, 1992, as well as the Enhancement and Conservation 
of  National Environmental Quality Act of  1992. 
 
B. Analysis 
 The RFD established Khao Yai as the first national park in Thailand in 1962 and in the following 
year Salak Pra was created as the first Thailand’s wildlife sanctuary. The number of  protected areas 
has increased rapidly after the nationwide logging banned in 1989. Currently, there are 81 terrestrial 
parks, 22 marine parks and 55 wildlife sanctuaries, 69 forest parks and 55 non-hunting areas, 
covering approximately 18% of  the country’s land area. Among these protected categories, national 
parks occupy nearly 10% while wildlife sanctuaries cover nearly 7% (see Table 2). Other categories 
cover smaller areas but they are also important in the protection of  wildlife, special ecosystems, 
water resources and interesting scenery. In addition, approximately 18% of  the country’s land area is 
situated in watershed class 1. A recent Cabinet decree declared such areas as protected forest but 
there is no particular law to this effect.  
 Besides protected area coverage, the government has formulated several policies and targets of  
conservation forest and protected areas. Based on GIS analysis, it is found that the existing protected 
areas cover approximately 24.4% of  the country area nearly meeting the 25% targeted as defined by 
the government policies (see Table 3). Terrestrial national parks, marine parks, wildlife sanctuaries 
and watershed class 1 encompass 37%, 4%, 26%, and 68% of  the total area of  protected areas. In 
addition, approximately 84% of  the whole protected areas or 104,861 km2 remains under forest 
cover. Tropical evergreen forest, pine forest, and bamboo forest are well represented in the protected 
area system throughout the country. Mixed deciduous forest and dry dipterocarp forest are 
moderately protected but disturbed by illegal logging and sought by adjacent communities for 
cultivation. Swamp forest is relatively protected but it remains only in one sanctuary which is critical 
if  the forest is not to disappear or be seriously degraded by naturally occurring stochastic events, 
especially forest fire, or human pressure. Only small areas of  mangrove forest remains in Thailand 
and it is poorly represented since most former areas are used for aquaculture and tourism.  
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 2.1 

Indicator Name Water Consumption by Agriculture 

Year of Assessment 2005 

Type of Indicator Pressure 

Frequently Asked Question (FAQ) Is there enough water to satisfy the many diverse 
demands for this resource? 

Priority Concern Water Resources 

Geographic Area Thailand 

Magnitude & Trend  High and Increasing 

Key Message The total water consumption by all sectors has 
been increasing throughout the last two decades 
and is expected to increase further from 76,700 
million cubic meters in 2002 to more than 
100,000 million cu m in 2006. The increasing 
demand coincides with apparent long-term 
decline in the volume of  rainfall. It is likely that 
conflicting demands on water from agriculture, 
commerce, institutions and other sectors will 
exert severe pressure on the resource. 
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technical inFormation 
A. Definition 
 This indicator tracks the volume of  water required by the irrigated agriculture subsector to 
meet its estimated demand. The indicator - water demand by agriculture - is expressed in millions of  
cubic meters (MCM) per year. 
 The broader purpose of  this indicator is to document recent patterns of  consumption by 
different sectors of  the economy and use the data to explore likely future scenarios. The values of  the 
indicator are a reflection of  socioeconomic factors, such as population growth and pace of  economic 
development. Expansion of  irrigated farming has a major impact on the total water demand.  
 The Royal Irrigation Department (RID) records water consumption for five sectors, namely 
households, industry and tourism, irrigated agriculture, power generation and maintenance of  rivers’ 
downstream functions. 
 
B. Data Source 
 Data on water consumption in Thailand was obtained from the RID and the State of  
Environmental Report of  Thailand annually prepared by the Office of  Natural Resources and 
Environmental Management (ONEP). 
 
C. Geographic Area / Population Coverage 
 The data is representative of  the water demand for agriculture for the country as a whole. 
 
D. Temporal Coverage 
 RID has been estimating water consumption and predicting water demand for more than 10 
years. The recent Thailand Water Resource Development Master Plan compiled actual water 
consumption in 1993, 2003 and projected the volume of  water needed by the sectors in 2006. 
 
E. Methodology and Frequency of Coverage 
 Thailand has been divided into 25 river basins according to topography and location of  
catchment areas. RID’s figures are estimates of  water demand, not necessarily actual water 
consumption, i.e., it (the former) estimates the volume of  water required to fully irrigate all areas 
equipped to be irrigated. The water demand estimates were separately prepared for the years 1995, 
2002 and 2006 based on reported irrigable areas and a variety of  irrigation coefficients. 
 
F. Methodology of Data Manipulation 
 The data were extracted directly from Thailand Water Resource Development Master Plan that 
incorporates RID estimates of  water demand for all 25 river basins. 
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QualitatiVe inFormation 
A. Strength and weakness (data level) 
 This indicator has several important limitations. First, the estimates are made without clear 
recognition of  the effect of  changes in the cropping systems. Second, the estimates are those of  the 
annual water demand and do not separate between wet and dry seasons despite the fact that it is the 
dry season only that will determine the severity of  any shortages. Third, the estimates are not made 
regularly.  
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 Estimates of  “water demand by agriculture” are engineers’ rather than economists’ way of  
approaching the question of  the pressure on the resource. The former estimate the amount of  water 
required via a technical relationship between areas in principle irrigable and the quantity of  water 
needed to meet the usual agronomic requirements of  irrigated crops (under certain assumptions 
about the types of  crops grown etc.). The latter group was trained to ask the question of  what 
happens to the quantity of  water used if  certain parameters (most notably, the price) change. To an 
economist, water demand is not a single number but a schedule that shows how much water will be 
used for each different price. RID’s estimates of  water demand used here belong to the former (i.e., 
engineers’) category of  estimates and can be criticized for assuming (without perhaps realizing it) 
that the prices of  irrigation water will remain the same. Clearly, at least to an economist, future 
demand for irrigation water will be lower than RID estimates if  irrigation water prices were to 
increase. Experience worldwide suggests that in such a case farmers learn to use water more 
efficiently even if  they are not pleased to be forced to do so. 
 The advantage of  RID estimates is that they can be made at all. Actual consumption of  
irrigation water is relatively difficult to obtain in practice as it requires reliable measurement of  water 
volume at key points of  the irrigation water delivery system. Such measurement is not in place. 
 
C. Future Work Required (for data level and indicator level) 
 The indicator and the fact sheet could be improved by including water demand for agriculture 
outside irrigated areas and/or by allowing for seasonal variations in water demand. 



114 115

SupportinG data taBleS, GraphS and mapS 
Figure 1: Water consumption by agriculture – 1993, 2002 and projected 2006 
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table 1: Water consumption by agriculture – 1993, 2002 and projected 2006 

(million cubic meters) 
 

Sector
1993 2002 projected 2006 1993-2006

increaseVolume % Volume % Volume %
Domestic 3,118 4.59 3521 4.59 6,593 6.03 3,475

Industry and 
Tourism

1,311 1.93 1480 1.93 2,154 1.97 843

Irrigated  
Agriculture

48,172 54.3 54,394* 55.81* 61,747 56.47 13,575

Power  
Generation

20,767 23.4 20,767** 21.31 23,425 21.42 2,658

Maintaining 
Downstream

15326 17.3 17,305 22.56 15434 14.11 108

Total 88,694 100 97,467 100 109,353 100 20,659
(*)	Irrigated	agriculture	plus	power	generation
(**)	Figure	for	2002	unavailable.	No	change	since	1993	assumed
Source:	Royal	Irrigation	Department
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SummarY 
A. Policy Reference 
1. Purpose: 
 The purpose of  this indicator is to show the pressure on existing freshwater resources exerted 
by the principal sectors of  the economy, i.e., agriculture, households, industry and commerce, and 
institutions. Agriculture being the largest consumer of  freshwater in Thailand, demands for irrigation 
water and existing irrigation water storage capacity, particularly during the dry months, are key 
indicators of  the underlying situation.  
2. Relevance to Environment Planning and Management: 
 The indicator measures the “claim” on the freshwater resource by the principal “claimant’ of  
Thailand, i.e., agriculture. It sends a signal to policy makers about a possible need to influence the 
demand for the resource to meet the competing claims of  all sectors of  the economy, not only 
agriculture. Limited availability of  water could have negative effects on sustainability, constrain 
economic and regional development, and lead to a loss of  freshwater ecological systems.  
3. Linkage to Other Indicators: 
 The indicator’s interpretation would benefit from linkage with established water vulnerability 
indicators, such as available freshwater resources per capita, measures of  the country’s economy, 
such as Gross Domestic Product (GDP), and poverty incidence as an indicator of  equity of  access. 
The indicator can also be matched with population, social and economic indicators, irrigation as 
percent of  arable land, and drought frequency. Interpretation will benefit from linking this indicator 
with groundwater reserves and unused buffer water resources. 
4. Targets: 
 See state indicator fact sheet. 
5. International Environment Treaties: 
 See state indicator fact sheet. 
 
B. Analysis 
 Thailand received abundant rainfall that provides the country with approximately 737,000 
million m3 on average each year, with 70-80% concentrated during four raining months. 
Approximately 25-30% of  this volume is stored in 28 large and medium reservoirs nationwide. As 
population increases and industry continues to expand, the demand on the freshwater is on the 
increase. At the same time several factors have affected availability of  water. Destruction of  
watersheds and wetlands has reduced the water retention capacity and agricultural and industrial 
pollution has reduced the volume of  water of  desirable quality. Virtually all regions of  Thailand face 
water shortages at least during a part of  the year. According to the Water Resource Development 
Master Plan (2003-2007), water demand is projected to increase nearly 25% over the next 14 years. 
Figure 1 and Table 1a shows that under certain assumption about water prices, water demand for 
irrigated agriculture will increase nearly 65% between 1993 and 2006 or from 76,700 million m3 in 
2002 to 109,353 million m3 in 2006. 
 In summary, despite the underlying abundance of  water resources there is a growing need to 
efficiently allocate the resource among competing demands and increase the efficiency with which the 
freshwater resource is utilized. 
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 2.2 

Indicator Name Area of  Under-Irrigated Lands, 1990 to 2004 

Year of Assessment 2005 

Type of Indicator State 

Frequently Asked Question (FAQ) What is the extent of  agricultural areas not 
irrigated or lacking water during the dry months? 

Priority Concern Water Resources 

Geographic Area Thailand 

State & Trend  Average and Stabilizing 

Key Message The extent of  water shortages is clearly not static 
and depends on the pattern of  rainfall, expansion 
of  irrigable areas, distribution of  storage capacity 
and several other factors. The most severe 
shortage was experienced in 1992-1993 when 
almost 1.1 million hectares were under-irrigated. 
Agricultural areas in the north and northeast face 
severe water shortage because the topography 
and soils in these regions of  Thailand make water 
storage particularly difficult. 
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technical inFormation 
A. Definition 
 This indicator aims to measure the extent to which existing water resources meet the 
requirements of  irrigated agriculture during the dry season. It is expressed in terms of  hectares 
(converted from rai) of  land not irrigated for lack of  water.  
 
B. Data Source 
 The Ministry of  Agriculture and Cooperatives has assigned the Department of  Agricultural 
Extension (DAE) to act as a secretariat to compile all information gathered from various agencies at 
provincial level dealing with water shortage during the dry season. The original data is checked at the 
subdistrict level and later merged at district and provincial levels. 
 
C. Geographic area / Population Coverage 
 The data is representative of  under-irrigated lands for the country as a whole. 
 
D. Temporal Coverage 
 Annual figures are provided for the period 1991 to 2002. 
 
E. Methodology and Frequency of Coverage 
 Water shortage data are gathered annually from all provinces at the subdistrict level. In general, 
dry months start in October and end in May but this period varies from province to province. For 
instance, the peak of  drought is normally recorded in early October in the north and northeast but in 
the south it normally starts in February. 
 
F. Methodology of Data Manipulation 
 Raw data were gathered by various agencies working in the province, and then forwarded to the 
DAE for compilation and analysis. The raw data included areas of  crops damaged as a result of  
under-irrigation measured in rai (6.25 rai = 1 ha) of  paddy, cash crops, vegetable and tee crops, as 
well as the number of  subdistrict, district and affected farmers affected in each subdistrict. This fact 
sheet merges those data and presents it by region. 
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QualitatiVe inFormation 
A. Strength and weakness (data level) 
 The extent of  water shortage for agriculture was compiled by using interview and 
reconnaissance methods. The actual figure may be lower or higher than this official figure. In 
addition, data in Table 1b is shown by subdistricts but is does not necessarily mean that the whole 
subdistrict faced drought. 
  
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The measurement of  the extent of  water shortage was gathered at the subdistrict level by 
interviewing farmers. Thus, it was visually estimated by the farmer and may therefore contain biases 
normally found in similar situations. The numbers of  affected farmers and subdistricts, on the other 
hand, are reliable.  
 
C. Future Work Required (for data level and indicator level) 
 The extent of  water shortage can be assessed by means of  remote sensing. The result might 
yield higher accuracy than interviews. 
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SupportinG data taBleS, GraphS and mapS 
Figure 1: extent of under-irrigated lands – 1990-2004 
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table 1: extent of under-irrigated lands – 1990-2004 (hectares) 

 

region
Year

‘90-91 ‘91-92 ‘92-93 ‘95-96 ‘98-99 ‘03-04 ’04-05
North 121,260 351,088 249,948 506 5,109 94,370 48,787

Northeast 170,707 70,076 532,910 71,460 49,636 154,490 45,333

Central 61,311 0 130,209 846 0 850 5,052

East 12,932 5,242 0 0 335 12,350 107,862

West 44,115 87,523 81,421 0 11,504 8510 33,404

South 113,900 1,281 3,373 0 0 0 1,520

Total 524,226 592,009 1,072,862 73,012 66,684 27,057 241,958
Note:	Years	1994/95	and	1999-2001	were	missing.
Source:	Department	of	Agricultural	Extension

 
table 2: number of Subdistricts and provinces Facing Water Shortages 

by region Between 1990-2004 
 
 

region
Year

‘90-91 ‘91-92 ‘92-93 ‘95-96 ‘98-99 ‘03-04 ’04-05
North 141/8 426/14 516/14 1/1 17/5 21/10 -/2

Northeast 259/6 203/8 1,119/14 145/7 140/7 145/9 -/9

Central 58/4 74/5 161/6 1/1 - 2/5 -/2

East 21/5 18/3 243/4 - 1/1 13/2 -/6

West 37/5 78/4 70/5 - 1/1 -/1 -/2

South 418/11 29/1- 65/3 1/1 - - -/3

Total 930/39 828/35 2174/46 148/10 164/14 184/24 -/34
Note:	Data	for	the	periods	1994/95	and	1999-2001	were	unavailable.
Source:	Department	of	Agricultural	Extension
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SummarY 
A. Policy Reference 
1. Purpose: 
 The purpose of  this indicator is to describe the extent of  water shortage for agriculture, 
measured as hectares of  land not irrigated for lack of  water availability. The higher the extent of  
water shortage the poorer is the performance of  the authorities in charge of  irrigation water supply in 
meeting agriculture demand. 
2. Relevance to Environment Planning and Management: 
 This indicator shows the extent to which water shortage resulting from natural or man-made 
activities affects the irrigated agriculture subsector. Agriculture affected by lack of  adequate water 
supply has direct and indirect impacts on socioeconomic and human development of  the districts 
concerned. Rainfed agriculture in already much affected by seasonal variations of  water supply and in 
such circumstances irrigated agriculture is expected to bridge the gap. 
The indicator helps understand to what extent freshwater resources are already used, and the need to 
pay more attention to the structure of  demand for the resource and increasing competition and 
conflict among different water uses and users. Limited availability of  water could have negative 
effects on sustainability, constrain economic and regional development, and lead to loss or 
degradation of  freshwater ecological systems.  
 There are three ways to improve dry season availability. First, watershed must be effectively 
managed to improve their water storage functions areas. Second, reservoir storage capacity needs to 
be augmented and third, dry season water use should be reduced through demand management and 
water conservation measures. The national policies that have been formulated to tackle the drought 
crisis are discussed in section 4 below.  
3. Linkage to Other Indicators: 
 This indicator is closely linked to several indicators, such as water demand by agriculture, 
programming expenditure on water resource development, deforestation, forest cover, and 
rehabilitated areas. 
4. Targets: 
Policy and Prospective Plan for Enhancement and Conservation of  National Environmental Quality, 
1997-2016 calls for:  

• Systematic development and conservation of  surface and ground water sources at the basin 
level, taking into consideration socioeconomic factors and environmental impacts by 1) 
supporting development of  surface and ground water sources at the basin level both within and 
outside the country, 2) conserving natural resources and environment, specially important 
watersheds, 3) maintaining and rehabilitating natural and man-made water sources of  all sizes, 
including preventing degradation of  water sources and water quality 

• Improvement of  administration and management of  surface water resources by 1) upgrading 
the organizational structure of  national agencies responsible for surface water development, 2) 
formulating and improving laws related to administration, management and control of  water 
consumption to ensure they conform to each other, etc. 

The 9th National Economic and Social Development Plan, 2002-2006 envisages: 
• Creating public water retention areas based on a public participatory process. Local users 

should assume responsibility for part of  construction and operation expenses. 
• Developing a forecasting system to facilitate water resource management, particularly with 

respect to water shortage management, flood prevention and water allocation. 
• Formulating integrating watershed management plans at the river-basin level, with an emphasis 

on protecting critical areas. 
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Strategic	Plan	for	Water	Resource	Development	for	years	2003-2007	
The Plan seeks further to develop the irrigation system to meet the need for sustainable development 
by: 

• Increasing the irrigation area by 4,121,799 rai 
• Increase new water storage by 3,803 million cubic meters; and  
• Rehabilitate 3,709,000 rai of  deteriorated irrigation lands  

5. International Environment Treaties: 
• Dublin Statement 1992 
• ICWE Meeting 
• World Sustainable Development 2002 (WSSD) 
• Integrated Water Resource Management (IWRM) Water Forum 2003 

6. Laws 
Legislation directly related to water resource management in Thailand is limited. Some of  the existing 
laws that are related to surface water management are: 

• The People’s Irrigation Act of  1941 
• The Public Irrigation Act of  1942 (4th amendment, 1975) 
• The Ditch and Dike Act of  1962 
• The Water Act (draft) 

Currently, the Water Resource Department under the Ministry of  Natural Resources and Environment 
is drafting the Water Resource Act to improve administration, management and control of  water 
consumption by clearly assigning roles and responsibilities to water users for effective operations. 
 
B. Analysis 
 In Thailand, there are approximately 132 million rai or 211,200 km2 classified as agricultural 
area and nearly 200,000 km2 is cultivated. So far, the RID has developed water resource facilities in 
the shape of  approximately 694 medium and large projects, 7,362 small projects, and a number of  
water distribution facilities at farm level. The total of  irrigation areas under these main programs is 
21.88 million rai (3,500,116 ha), 18.48 million rai (2,956,172 ha), and 11.54 million rai (1,845,547 
ha), respectively, which is roughly 40% of  existing agricultural area. The rest is rainfed agriculture.  
 The data compiled by the DAE shows that water shortage was serious during the period 1990-
1993 (see Table 1 and Figure 1). The agricultural areas affected covered more than 500,000 ha. The 
most severe was during 1993 when 2,174 subdistricts of  46 provinces were affected by the drought 
(see Table 2). The total of  damaged areas was approximately 1,072,862 ha (see Table 1). In 1995 
and 1998, the water deficits were not as severe as during previous years due to a favorable annual 
distribution of  rainfall.  
 During 2004-2005, about 65,000 farmers in 34 provinces faced shortage of  water for their 
holdings. The total damaged area was 241,958 ha (Table 1). 20,160 farmers in 7 provinces in eastern 
region with 107,862 ha were affected. In the south, water shortage was not critical. The analysis of  
year 2006-2007 is on-going and will be published soon. 
 Figure 1 and Table 2a reveal that water shortages are not stable and it is difficult to establish a 
trend because of  the effect of  seasonal variations. In light of  this, it is important that DAE, RID and 
other concerned agencies work together to plan in advance for any water scarcity or management 
problems that might affect agriculture output. Inter-basin water transfer from one region of  Thailand 
to another is an option that should be considered in the long term, after duly assessing the technical, 
economic and environmental feasibility of  undertaking such an option. 
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 2.3 

Indicator Name Irrigation Water Storage Capacity 

Year of Assessment 2005 

Type of Indicator Response 

Frequently Asked Question (FAQ) Are additions to irrigation water storage capacity 
sufficient to avoid water shortages during the dry 
season? 

Priority Concern Water Resources 

Geographic Area Thailand 

Impact & Trend  Significant and Consistent 

Key Message The capacity of  irrigation water storage in 2002 
was enough to serve 21% of  the total area of  
agricultural land or 9.7% of  the whole country 
land area. The irrigation area in the central plains 
served approximately 50% of  the agricultural 
land in contrast to the northeast with only 
13.09%. The government has initiated a policy of  
bringing the overall percentage of  irrigated lands 
to 27% of  the arable land total by the end of  the 
9th NESDP. 
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technical inFormation 
A. Definition 
 Irrigation water storage capacity is the design volume of  irrigation water that can be stored in 
large, medium and small water reservoirs of  the Royal Irrigation Department (RID). 
 
B. Data Source 
 The figures used here were obtained from the Planning Division of  the Royal Irrigation 
Department (RID) at the official request by the Department of  Environmental Quality Promotion. 
These figures are normally not available to the public which can, however, access RID’s budget for 
reservoir construction in RID’s Annual Report or through RID’s homepage at http:///www.rid.go.th. 
 
C. Geographic area / Population Coverage 
 Water reservoirs are used mainly for irrigation purposes and are managed by RID for the 
country as a whole. 
 
D. Temporal Coverage 
 The RID initiated water resource development projects nearly 100 years ago. The first modern 
project, the Chai Nat or Bhumibhol Project, was started in 1952 and completed in 1957. However, in 
this fact sheet, the starting date for the analysis is 1997.  
 
E. Methodology and Frequency of Coverage 
 Water resource developments by RID are published in RID’s Annual Reports and also feature in 
the Master Plan for Water Resource Development. Data on existing irrigation area and projected 
storage capacity development cover the period from the first 5-year National Economic and Social 
Development Plan (NESDP) (1961-1965) to the 10th NESDP (2007-2011). 
 
F. Methodology of Data Manipulation 
 There are various types of  storage structures used in practice (including ponds or dykes, for 
instance). The indicator used here, however, covers only large, medium and small scale irrigation 
storage reservoirs that account for well over 90% of  the total storage capacity created. 

QualitatiVe inFormation 
A. Strength and weakness (data level) 
 Other than RID, thirty other agencies have some responsibility for water resources development. 
The activities of  some of  these agencies result in small additions of  capacity that can benefit 
irrigated farming. Nonetheless, agriculture is the main user of  surface water in Thailand and RID is 
the main supplier of  water to farming. Attention to RID-developed and managed capacity therefore 
captures the essentials of  the underlying situation. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The figures presented in this fact sheet represent the minimum water storage capacity given the 
small but positive role of  several other agencies.  
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SupportinG data taBleS, GraphS and mapS 
Figure 1: existing irrigation projects 
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Figure 2: potential areas for Future Water resources development 
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Figure 3: total irrigation area by region 1997-2002 
 

0

500000

1000000

1500000

2000000

2500000

3000000

3500000

1997 1998 1999 2000 2001 2002
Year

H
a

North Northeast Central
East West South

 
Figure 4. total irrigation areas, actual (1st to 8th neSdp) and projected   

(up to 10th neSdp) 
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table 1: total Water Storage capacity and irrigation area Served to 2002 

 

region
capacity Storage (mcm)

irrigation 
area (km2)

% of agricultural 
arealarge 

Scale
medium 

Scale
Small 
Scale total

North 23206 550 351 24107 11009 16.58

Northeast 3037 1646 841 5524 8786 13.09

Central 1185 176 61 1422 13329 49.92

East 372 373 65 810 5572 25.92

West - 74 47 121 4660 -

South 1225 301 63 1589 6616 15.55

Total 29025 3120 1428 33573 49973 21.39
Source:	Royal	Irrigation	Department	2003
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SummarY 
A. Policy Reference 
1. Purpose: 
 The purpose of  this indicator is to assess the degree to which Thailand has succeeded in 
avoiding shortages of  irrigation water through a program of  expansion of  water storage facilities. The 
premise is that greater water storage capacity (rather than, say, greater irrigation efficiency) is the 
best way to ensure that the growth of  Thai agriculture is not jeopardized by increasing demand for 
water by other sectors o the economy.  
2. Relevance to Environment Planning and Management: 
 Improved water resource management is essential for maintaining the long-term sustainability 
of  the resource. Water resource investments need to match the changing pattern of  demand for that 
scarce resource. Limited availability of  water could constrain economic and regional development, 
and also lead to degradation of  freshwater ecological systems. 
3. Linkage to Other Indicators: 
 This indicator is closely linked to several indicators, such as water demand by agriculture, 
extent of  water shortage for agriculture, deforestation, forest cover, and rehabilitated areas. 
4. Targets: 
 The total volume of  water from rainfall on Thai territory is estimated at 737,000 million cubic 
meters (MCM) of  which about 600,000 MCM is lost to evapotranspiration etc. and the remaining 
140,000 MCM is left as water resources to be developed. At present, approximately 40,000 MCM or 
20% of  the potential is being used, most of  it for agriculture. The government has set the target of  
50% of  the unused potential to be used.  
 The Mater Plan of  Water Resources Development of  the RID sets the target to increase water 
storage and irrigation area in the next 3 NESDPs as follows: 
 

neSdp Small-scale  
projects (ha)

large-medium 
scale projects (ha)

Water storage 
(mcm)

8th (1997-01) 67,040 113,600 651

9th (2002-06) 98,080 976,000 4,286

10th (2007-11) NA 355,200 2,653
 
 In addition, the RID has recently formulated the Strategic Plan for Water Resource Development 
for 2003-2007. This strategy aims to develop and increase irrigation system to meet the need for 
sustainable development by doing as follows: 

• Increase irrigation area of  4,121,799 rai or 660,000 ha 
• Develop 241 new medium- and large-scale water resource development projects to store 3,803 

million cubic meter; and  
• Rehabilitate deteriorated irrigation area of  3,709,000 rai or 593,000 ha 

5. International Environment Treaties: 
• Dublin Statement 1992 
• ICWE Meeting 
• World Sustainable Development 2002 (WSSD) 



128 129

6. Laws 
 Legislation directly related to water resource management in Thailand is limited. Some of  the 
existing laws that are related to surface water management are: 

• The People’s Irrigation Act of  1941 
• The Public Irrigation Act of  1942 (4th amendment, 1975) 
• The Ditch and Dike Act of  1962 
• Draft Water Act 

Currently, the Water Resource Department under the Ministry of  Natural Resources and Environment 
is drafting the Water Resource Act to improve administration, management and control of  water 
consumption by clearly assigning roles and responsibilities to water users for effective operations.  
 
B. Analysis 
 Figures 1 and 2 illustrate the map of  Thailand indicating different areas under existing 
irrigation projects, and potential areas for the future development of  water resources. Figure 3 and 
Table 1 indicate that large-sized water development projects dominate in the central plain whereas 
medium size are the most common in the north and northeast of  Thailand. This is because the major 
river networks such as the Chao Phraya, Pasak and Mekong are found in the central region, while the 
geomorphologic features in the north and northeast are not conducive to the development of  large 
scale projects. However, there are more medium and small scale reservoirs in these regions there 
because these areas are very dry and farmers normally face severe drought every year. The existing 
capacity of  irrigation water storage is sufficient for approximately 21% of  the agricultural land or 
9.74% of  the whole country land area (see Table 1). The irrigation area in the central plains in 2002 
covering 13,329 km2 (approximately 50%), compared to 11,009 km2 (16.6%) in the north, and 8,786 
km2 (13.1%) in the northeast, 5,572 km2 (26%) in the east, and 6616 km2 (15.6%) in the south. The 
northeast contains the lowest percentage of  irrigated lands.  
 Irrigation development increased slightly from 1994 to 1997 and showed a decline after 1998. 
This is due in part to the reduced budgets after 1997 and increased conflicts over the allocation of  
freshwater resources among different sectors. In addition, most areas suitable for large-scale 
irrigation development have been exploited and the remaining undeveloped potential sites are 
situated either in heavily populated areas or in protected areas.  
 Despite that, the government has initiated policy(s) of  increasing the density of  irrigated 
networks expecting this policy to increase by approximately 27% the area irrigated by the end of  the 
9th NESDP. 
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 3.1 

Indicator Name Loss of  Forest Area - 1961 to 2000 

Year of Assessment 2004 

Type of Indicator Response 

Frequently Asked Question (FAQ) Does deforestation have a significant impact on 
land degradation? 

Priority Concern Land Degradation 

Geographic Area Thailand 

Magnitude & Trend  High and Steady 

Key Message Forest cover in Thailand continued to decline 
from 1961 to 1998. In 1961 forest area in 
Thailand was 27.36 million ha or 53.3% of  the 
country area and it was 12.97 million ha or 
25.28% in 1998. The total loss of  forest area 
during this 37-year period was 143.90 million ha 
and the average annual loss was 2.0%. The 
highest rate of  forest loss occurred during 1961-
1982 which accounted for 81% of  the total forest 
loss.  
Forest area losses have declined in recent years 
and new assessments using higher image 
resolution suggest a reversal of  the past trend. 
However, this reversal needs to be confirmed. 
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technical inFormation 
A. Definition 
 Loss of  forest area or deforestation means disappearance of  forest cover during a meaningful 
period of  time (month, year, and decade). In this fact sheet, data of  deforestation over a period of  40 
years (1961-2000) are assembled as the main indicator of  land degradation in Thailand.  
 The Royal Forest Department (RFD) considers an area to be forest if  it is at least 5 rai (6.25 rai 
= 1 ha) in size. On average, in each rai there is the equivalent of  at least 2 trees with girth greater 
than 100 cm, or 8 trees with the girth greater than 50 cm, or 16 trees with the girth greater than 15 
cm, or 20 saplings with a height greater than 2 m. To interpret this definition correctly, technicians 
must be able to correlate the definition with visual images from remotely sensed materials.  
 In practice, the RFD monitors forest cover by using satellite imagery (Landsat) and defines 
forest area as lands covered by evergreen forest, pine forest, mangrove forest, mixed deciduous forest, 
dry dipterocarp forest, scrub forest, peat swamp, bamboo and forest plantation (excluding para 
rubber), situated nationally either in forest reserves, national parks, wildlife sanctuaries, areas of  
forest projects or forest concessions. This classification may be different from the one proposed by 
botanists which includes more detailed categories. 
 
B. Data Source 
 Data on deforestation were obtained from the Royal Forest Department (RFD) from 1961-1998, 
and Department of  National Park, Wildlife and Plant Conservation (DNP) for the year 2000. 
 
C. Geographic area / Population Coverage 
 The indicator and the data cover the entire country’s land area of  513,115 km2. 
 
D. Temporal Coverage 
 The RFD first employed aerial photograph to interpret forest cover in Thailand in 1961, after 
that LANDSAT imageries were used to classify and monitor forest and non-forest map at a scale 
1:250,000. In 2000, DNP used high resolution LANDSAT images to produce a forest type map at a 
scale of  1:50,000 with the aim of  monitoring deforestation. Duration of  land use/land cover mapping 
varies from 2-3 years depending on available resources. Forest cover maps were prepared by the RFD/
DNP in 1961, 1973, 1976, 1978, 1982, 1985, 1988, 1989, 1991, 1993, 1994, 1995, 1998, and 
2000. 
 
E. Methodology and Frequency of Coverage 
 The aerial photographs and satellite images (LANDSAT 1 - LANDSAT-7 ETM+) were visually 
interpreted by the staff  of  the RFD and DNP. Digital image processing was first pilot tested on a small 
area. The general classification had two classes: forest and non-forest. The first forest type map 
covering the whole country was prepared in 1982 by means of  aerial photographs and remote 
sensing, however, only a printed map was produced. In 2000, the DNP used high resolution images 
(LANDSAT-7 ETM+) to map forest types, which can be detected by remote sensing. The ongoing 
interpretation started in 2003 is not included in this assessment. 
 
F. Methodology of Data Manipulation 
 Area figures on forest cover by region were obtained from the RFD and the DNP. The original 
figures were expressed in rai and have been converted to km2 (625 rai = 1 km2). 
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 Deforestation is measured by overlaying temporal forest/non-forest maps to detect changes. In 
addition, the deforestation rate (DF) is the compound annual rate in percent from year P to year N: 

 DR (%) = [ {1 – (forest area (year N) } 1/t] x 100 
 Forest area (year P) 
 where DR = annual rate of  deforestation 
 N = ending year 
 P = beginning year 
 t = duration in years  
 Forest area used to be calculated by using dot grid but recently the RFD/DNP have employed 
GIS techniques to perform all spatial analysis to obtain more precise results. 

QualitatiVe inFormation 
A. Strength and weakness (data level) 
 The RFD has employed aerial photos or satellite images to classify forest and non-forest map at 
scale 1:250,000 since 1961. The recent classification using high resolution image at a scale of  
1:50,000 revealed that that forest cover has increased by 7.8%.  
 Beside the RFD & DNP, Land Development Department (LDD) also prepares land use/land cover 
map at scale 1:50,000 but the coverage of  each forest type and forest cover is different as each 
agencies uses its own classification system and definitions. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The RFD normally validates the preliminary forest/non-forest map on the ground. The result 
shows that the classification accuracy is in excess of  80%. However, the classification system and the 
scale of  satellite image are different making it difficult to accept, without further analysis, the 
increase in the forest cover between 1998 and 2000. It is hoped that the results of  new interpretation 
(year 2003) at a scale of  1:50,000 will provide an opportunity to recheck the previous figure and 
makes the public more confident about the official data of  forest cover.  
 
C. Future Work Required (for data level and indicator level) 
 The final results of  forest cover assessment by DNP for 2003 should be included in this fact 
sheet to highlight more recent trends in forest cover since the turn of  the century. If  2003 estimates 
are higher than those of  year 2000, one can assume that the trend has been reversed and that there 
may have been some increase in the percentage forest cover between 1998 and 2000. If  2003 
estimates are lower than those of  year 2000, one can assume that the forest cover has continued to 
decline since 1998 but on a different scale based on the 2000 benchmark figures. 
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SupportinG data taBleS, GraphS and mapS 
Figure 1: loss of Forest area – 1961-2000 
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table 1: loss of Forest area – 1961-2000 

 

Year
Forest cover changes

Source
ha % ha ha/year dr (%)

1961 27,362,850 53.33 - - - Aerial photos

1973 22,172,500 43.21 5,190,350 432,529 1.74 Landsat-1; 1:250,000

1976 19,841,700 38.67 2,330,800 776,933 3.63 Landsat-2; 1:250,000

1978 17,522,400 34.15 2,319,300 1,159,650 6.03 Landsat-3; 1:250,000

1982 15,660,000 30.52 1,862,400 465,600 2.77 Landsat-3; 1:250,000

1985 15,086,616 29.4 573,384 191,128 1.24 Landsat-4; 1:250,000

1988 14,380,349 28.03 706,267 235,422 1.59 Landsat-5; 1:250,000

1989 14,341,700 27.95 38,649 38,649 0.27 Landsat-5; 1:250,000

1991 13,669,805 26.64 671,895 335,947 2.37 Landsat-5; 1:250,000

1993 13,355,355 26.03 314,450 157,225 1.16 Landsat-5; 1:250,000

1995 13,148,506 25.62 206,846 103,424 0.78 Landsat-5; 1:250,000

1998 12,972,229 25.28 176,277 58,759 0.45 Landsat-5; 1:250,000

Total - - 14,390,618 -

Average - - - 388,935.60 2 -

2000 17,011,080 33.15 -4,038,851 -2,019,425 -14.51 Landsat-7 ETM+;  
1:50,000

Source:	Charuphat	(2000);	DNP	(2003)
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SummarY 
A. Policy Reference 
1. Purpose: 
 The purpose of  this indicator is to track the deforestation rate, as an indicator of  pressure for 
land degradation. 
2. Relevance to Environment Planning and Management: 
 In Thailand there are several factors that have negative impacts on forest resources such as 
logging, fuel collection, forest fire and expansion of  agricultural area. However, encroachment for 
agriculture is considered as the most significant among them. The main policies designed to help 
reduce the rate of  deforestation and its principal directions are as follows: 
 Policy and Prospective Plan for Enhancement and Conservation of  National Environmental 
Quality, 1997-2016:  

• Formulate a legal framework to protect watersheds. Decree that Class 1 watersheds are 
environmentally protected areas. Enforce this legal framework effectively. 

• Increase the capacity and efficiency of  field units responsible for protection and monitoring of  
forest areas, etc. 

The 9th National Economic and Social Development Plan, 2002-2006 
• Complete the demarcation of  the country’s forest reserves and mangrove forest conservation 

areas, along with the demarcation of  the peripheral buffer zones surrounding the major forest 
reserves  

• Upgrade law enforcement efficiency and stringently enforcing penalties, to effectively suppress 
activities that degrade natural resources and environment. 

Thailand National Forest Policy, 1985 
• Establish long-term guidelines for forest management and development to maximize national 

social and economic benefits as well as national security. 
• Forty percent of  the country areas to be kept under forest (25% Protected Forest and 15% 

Production Forest) 
3. Linkage to Other Indicators: 
 This indicator is closely linked to several other indicators, such as degree of  topsoil loss, 
rehabilitated areas, forest cover as the percentage of  total land area, and protected areas as 
percentage of  the country’s land area. 
4. Targets: 
 There are no targets of  the maximum annual deforestation. However, the Royal Thai Government 
has formulated several targets of  forest resource management and adopted management guidelines 
(Section 2) that aim to reduce the loss of  forest area. Two sources of  policy targets related to forest 
resource management in Thailand are: 

• Policy and Prospective Plan for Enhancement and Conservation of  National Environmental 
Quality, 1997-2016 aims to increase forest cover to 50% of  the country. At least 30% is to be 
designated as conservation forest, and 20% as production forest, to ensure that the demands 
of  economic and social development are met, and to main the environmental balance. 

• The 9th National Economic and Social Development Plan (2002-2006) aim to preserve and 
rehabilitate natural resources, consistent with sustainable use. Forest reserves are to cover an 
area not less that 25% of  the whole Kingdom. 

5. International Environment Treaties: 
 Thailand has ratified a number of  international conventions and agreements that support 
actions to prevent deforestation. They include the Convention on Biological Diversity; Convention on 
the Conservation of  Wetlands of  International Importance (Ramsar Convention); and Convention on 
International Trade in Endangered Species (CITES). 



134 135

6. Laws 
 There are 5 laws that are related to prevention of  encroachment, including Forest Act of  1941, 
National Forest Reserve Act, 1964, National Park Act of  1961, Wild Animal Reservation and 
Protection Act of  1992, and Reforestation Act, 1992. 
 
B. Analysis 
 The results in Table 1 and Figure 1 show that the forest cover in Thailand continuing to decline 
from 1961 onwards. In 1961, forest area in Thailand was 27.36 million ha or 53.3% of  the country 
area and the recent forest assessment in 1998 obtained using satellite imagery on the same 
interpretation (1:250,000) put the forest cover at 12.97 million ha or 25.28%. The total loss of  forest 
area during this 37 year period was 14.4 million ha and the annual average loss was 399,955 ha or 
2.0%. In 1991, approximately 26.64% of  the country land area was under forest cover, indicating 
that approximately a half  of  the forest area would disappear within 30 years if  that deforestation rate 
did not change. 
 The deforestation during 1961-1982 accounted for 11.7 million ha or 81% of  the total area lost 
in the last 4 decades. By comparison, deforestation during the more recent 13 years (1985-1998) 
was minimal.  
 By considering the rate of  deforestation, it is found that during 1961-1998, the average annual 
deforestation rate was about 388,935 ha or 2.0% per annum. Deforestation peaked in 1978, when 
the annual loss was about 1,159,650 ha (6%). In 1989, the Royal Thai Government banned 
commercial logging nationwide; however, the rate of  deforestation was not substantially reduced 
particularly during 1991-1993 because of  the influence of  the booming economy in Thailand at that 
time.  
 Figure 1 suggests that forest loss in Thailand declined toward the end of  the 1990s and is likely 
to decline in future. The right-most part of  Figure 1 suggests an increase in percentage cover between 
1998 and 2000, i.e., a reversal of  the deforestation trend of  the past four decades. However, this 
reversal needs to be confirmed by the upcoming estimates for the year 2003. 
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 3.2 

Indicator Name Vulnerable Farmland as Percent of  Total 
Farmland 

Year of Assessment 2005 

Type of Indicator State 

Frequently Asked Question (FAQ) What is the extent of  unsuitable farm practices in 
Thailand? 

Priority Concern Land Degradation 

Geographic Area Thailand 

State & Trend  Relatively Poor with Un-determined Trend 

Key Message Approximately 17.42 million ha or 34% of  the 
existing cultivated area is classified as being 
vulnerable to soil erosion. The highest share of  
such area is found in the eastern and northern 
regions because of  their rugged terrain. 
Vulnerable agricultural areas in the central and 
northeast account for 29.34% and 30.55% of  the 
total, respectively. Nearly 70% of  the central 
region is used for agriculture and although most 
of  it is flat, about 27.45% is classified as 
vulnerable to surface soil erosion. 
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technical inFormation 
A. Definition 
 Land degradation in arid, semi-arid and dry-humid areas means reduction or loss of  the 
biological and economic productivity and the complexity of  rain-fed and irrigated croplands, or 
pasture-, forest- and woodlands resulting from a combination of  processes, including anthropogenic 
influences and habitation patterns. Soil erosion, deterioration of  physical, chemical and biological 
properties of  soil and long-term loss of  natural vegetation are characteristic of  land degradation. In 
this fact sheet, the percentage of  vulnerable farmland indicator means the percentage of  existing 
cultivated area (crop, paddy or perennial tree) vulnerable to surface soil erosion. 
 
B. Data Source 
 Digital data of  land use/land cover for 2000 and soil erosion for the same year were obtained 
from the Land Development Department (LDD) and the Report on Soil Erosion in Thailand 
documented by LDD. 
 
C. Geographic area / Population Coverage 
 The data is representative of  vulnerable farmland areas for the country as a whole. 
 
D. Temporal Coverage 
 LDD has been interpreting land use/land cover since 1975 by using aerial photos and satellite 
image. However, soil erosion maps were analyzed only in 2000 and 2002. 
 
E. Methodology and Frequency of Coverage 
The procedures to calculate the percentage of  vulnerable farmland include three main steps: 

1. Interpretation of  land use/land cover map - The LDD visually interpreted land use/land cover 
map from satellite imageries at a scale of  1:50,000. 

2. Calculation of  surface soil loss – The LDD employed the Universal Soil Loss equation (USLE) 
to predict surface soil loss. All spatial analysis was done by using grid-based GIS (250 x 250 
m resolution). The Equation for USLE is: 

  A = RKLSCP 
where  A = estimated surface soil loss  
  R = Rainfall and runoff  erosivity factor 
  K = Soil erosibility factor 
  L = Slope length factor 
  S = Slope steepness factor 
  C = Crop management factor 
  P = soil conservation practice 
(see more details at http://gov.on.ca/OMAFRA/english/engineer/ factors/00-001.html#tab1) 

3. Overlay of  agriculture class from land use/land cover map with soil erosion map; and query 
agricultural areas situated in sensitive area for soil erosion classes. LDD prepared soil erosion 
maps in 2 dates: year 2000 and year 2002. 
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F Methodology of Data Manipulation 
Topsoil erosion derived from GIS analysis was classified into five classes as follows: 

• Low erosion: < 0.96 mm/year 
• Relatively low: 0.96 - 2.4 mm/year 
• Moderate: 2.4 – 7.2 mm/year 
• High: 7.2 - 9.6 mm/year 
• Severe: > 9.6 mm/year 

In addition, the analysis also distinguished two areas: flat terrain (slope < 35%) and steep terrain 
(slope > 35%). In 2000, soil erosion class “moderate to severe” was defined as an area sensitive to 
topsoil erosion, while in 2002, areas with experiencing low soil erosion was referred to risk area. 

QualitatiVe inFormation 
A. Strength and weakness (data level) 
 The LDD applies remote sensing and GIS technologies to monitor land use/land cover and 
assess surface soil erosion by using the USLE model. The analysis was conducted for two years at a 
scale of  1:250,000. In 2000, the analysis was undertaken with limited input parameters or out-of-
date land use/land cover map (year 1978-1997). However, recent analysis was conducted by using 
the same date of  data (year 2000) covering the whole country. In addition, the criteria to define 
vulnerable area for soil erosion changed between 2000 and 2002. Therefore, it is difficult to compare 
the extent and level of  soil erosion impacts. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 Even though the recent soil erosion analysis is more reliable thanks to more reliable raw data at 
its disposal and greater experience of  LDD staff, the results provide only an overview of  surface soil 
loss at regional and national levels rather than a focusing on particular areas. The minimum mapping 
unit or pixel resolution was 250 m x 250 m, therefore areas smaller than this grid size could not be 
adequately taken into account. 
 
C. Future Work Required (for data level and indicator level) 
 None anticipated. 
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SupportinG data taBleS, GraphS and mapS 
table 1: topsoil erosion in 2000 and 2002 

 

Soil erosion class
area in 2000 area in 2002

1,000 ha % 1,000 ha %
Flat terrain (floodplain, footslope, and low hill: slope < 35%)

1: Low 27167.11 52.95 27235.04 53.08

2: Slightly low 6860.48 13.37 6865.99 13.38

3:Moderate 1567.63 3.06 1566.28 3.05

4:High 110.87 0.22 110.35 0.22

5:Severe 365.27 0.71 363.41 0.71

Steep terrain (mountain, valley: slope > 35%)

1H: Low 6678.3 13.02 6656.16 12.97

2H Slightly low 4140.85 8.07 4114.02 8.02

3H:Moderate 2286.48 4.46 2277.1 4.44

4H:High 428.62 0.84 426.81 0.83

5H:Severe 1704.62 3.32 1696.33 3.31

Total 51311.83 100 51311.5 100

Vulnerable area

Criteria in 2000 1/ 6463.48 12.6 6440.29 12.55

Criteria in 2002 1/ 17464.82 34.04 17420.3 33.95
Source:	Land	Development	Department

 
table 2: area Vulnerable to topsoil erosion, by region - 2000 and 2002 

 

region
region area Year 2000 1/ Year 2002 2/

1,000 ha 1,000 ha % 1,000 ha %
Central 1874.16 137.75 7.35 453.25 22.32

East 3750.65 529.97 14.13 1359.61 36.25

West 4608.78 680.72 14.77 2380.89 51.66

North 17121.3 3828.32 22.36 8633.2 50.89

Northeast 16885.43 555.53 3.29 3025.89 17.74

South 7071.51 731.19 10.34 1734.64 24.53

Total 51311.83 6463.48 12.6 17420.3 33.95
Notes:	1/	vulnerable	area	in	year	2000	includes	classes	3-5	in	flat	terrain	and	3H-5H	in	steep	terrain.	2/	vulnerable	area	in	year	2002	includes	classes	
2-5	in	flat	terrain	and	2H-5H	in	steep	terrain.
Source:	Land	Development	Department
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Figure 1: Farmland Vulnerable to topsoil erosion in 2002 
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table 3: percentage of Vulnerable Farmland by region – 2000 and 2002 

 

region
agricul-

tural area
(1000 ha)

Year 2000 total Year 2002 total
Flat 

terrain
Steep  
terrain

(1000 
ha) % Flat 

terrain
Steep 
terrain

(1000 
ha) %

Central 3603.5 140.7 53.6 194.3 5.4 954.7 102.8 1057.4 29.3

East 2149.5 316.6 24.9 341.5 15.9 953.3 28.1 981.4 45.7

North 6639.5 449 743.2 1192.2 18 1572 1109.3 2681.2 40.4

Northeast 6712.1 331.8 49.5 381.3 5.7 1992.4 58.4 2050.8 30.6

South 4255.4 162 312.1 474.2 11.1 854.9 313.4 1168.3 27.5

Total 23359.9 1400.2 1183.3 2583.5 11.1 6327.3 1611.9 7939.2 34
Source:	Land	Development	Department
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SummarY 
A. Policy Reference 
1. Purpose: 
 This indicator measures the extent of  agricultural area vulnerable to surface soil erosion. It is 
presumed that that the higher the vulnerable area, the poorer the performance of  the country in 
achieving sustainable agricultural development.  
2. Relevance to Environment Planning and Management: 
 Significant government policies that related to prevention of  soil erosion and land degradation 
in Thailand are as follows: 
 The Policy and Prospective Plan for Enhancement and Conservation of  National Environmental 
Quality (1997-2016) defines policy and guidelines on protection of  soil resource from degradation 
and loss, and rehabilitate soil quality. It seeks to: 

• Promote soil improvement and conservation of  soil and water resources by using measures 
favorable to environmental quality enabling the sustainable use of  soil and land 

• Have enterprise take responsibility for soil rehabilitation and regularly monitor 
• Support environmental and ecological studies and research regarding soil quality and 

rehabilitation for improving degraded soil 
 The 9th National Economic and Social Development Plan (2002-2006) emphasizes the 
improvement of  the mechanisms of  management of  natural resources and environment by promoting 
local and community participation under a transparent administration system. Conservation and 
restoration of  natural resources is seen as a key ingredient of  sustainable development. Deteriorated 
soils and problem soils are to be rehabilitated in an environmentally sound fashion. 
 LDD has formulated the Strategy of  the Department (2004-2008) in which conservation and 
rehabilitation of  degraded land is a way of  offsetting increasing demand on land and rapid land-use 
changes. In 2003, LDD received as much as US$ 60 million from the Government to employ 3000 
staff  all over the country to manage land degradation counter-measures. Soil improvement and 
conservation place increasing emphasis on biological methods. New ways of  composting and 
fertilizer production are being introduced and use of  Vetiver grass promoted for erosion control. Farm 
ponds are established in water shortage areas. His Majesty’s “New Theory” helps individual farmers 
with small land holdings to achieve self-sufficiency and minimize risk by introducing farm ponds and 
diversifying land-use. At present, LDD is preparing a plan to combat land degradation to be 
completed by the end of  2005.  
3. Linkage to Other Indicators: 
 This indicator is closely linked with several indicators, such as degree of  surface soil loss, 
percentage of  protected area, forest cover, reforestation area, and land use change. 
4. Targets: 
The policy targets are the following: 

• Policy and Prospective Plan for Enhancement and Conservation of  National Environmental 
Quality, 1997-2016 aims to accelerate rehabilitation of  infertile soils that affect approximately 
59.5% of  the total agricultural land area. 

• The 9th National Economic and Social Development Plan (2002-2006) targets to address 
problems of  soil quality, such as acid soil, soil salinity and infertility on no less than 1.6 million 
ha (10 million rai).  

• Land Development Department targets to rehabilitate degraded farmland in every household on 
about 16 million ha (100 million rai) during 2003-2008. 
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5. International Environment Treaties: 
 Thailand has become a Party to the United Nations Convention to Combat Desertification 
(UNCCD) in March 2001. The Ministry of  Agriculture and Cooperatives assigned LDD to be the focal 
point for all activities related to UNCCD. 
6. Laws 
 There are six laws that are directly related to soil and land resources, including Land 
Development Act, 1983, Agricultural Land Reform for Agriculture Act 1975, Land Code 1954, Land 
Settlement Act 1968 and Land Consolidation Act 1974. In addition, there are four forest laws that are 
indirectly touch upon land resources, including Forest Act of  1941, National Forest Reserve Act, 
1964, National Park Act of  1961, Wild Animal Reservation and Protection Act of  1992, as well as the 
Enhancement and Conservation of  National Environmental Quality Act of  1992. 
 
B. Analysis 
 As can be observed from Table 2, approximately 34% of  the existing cultivated area or 17.42 
million ha has is affected by topsoil erosion or soil erosion greater than 0.96 mm/year. The highest 
rate was found in the eastern and northern regions where topsoil erosion affects approximately half  
of  the area of  the regions concerned because of  their rugged topography. The lowest soil erosion was 
found in the northeast where vulnerable area covers about 17% of  the region’s total.  
 By overlaying land use map and surface soil erosion, it was found that approximately 45.66% of  
agricultural lands in the eastern region in 2000 belonged to the vulnerable class, the highest such 
percentage in all of  Thailand. The corresponding percentages in the northern, central and northeast 
regions were 40.00%, 29.34% and 30.55%, respectively. In the central region, the percentage of  
vulnerable lands was significant despite the flat topography of  the central region. 
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 3.3 

Indicator Name Marginal Land as Percent of  Total Farmland 

Year of Assessment 2005 

Type of Indicator State 

Frequently Asked Question (FAQ) To what extent do marginal lands exist in 
Thailand? 

Priority Concern Land Degradation 

Geographic Area Thailand 

State & Trend  Relatively Poor with Undetermined Trend 

Key Message The percentage of  marginal land in the total 
farmland covered approximately 44% of  the total 
farmland (or 12.87 million ha). The highest 
percentage is found in the south covering 
approximately 66% of  the region followed by the 
north which is ranked second. However, the 
situation in the north may be more serious; 
beside poor returns, the choice of  crops (upland 
crops such as cabbage and corn) results in heavy 
topsoil losses. 
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technical inFormation 
A. Definition 
 Marginal land means any land which is used principally for agriculture under either annual or 
perennial crop but is of  poor quality in terms of  agro-climatic. Using it tends to be marginally 
profitable and it is usually the last land to be brought into production and the first land to be 
abandoned.  
 
B. Data Source 
 The digital data of  land use/land cover year 2000 was obtained from the Land Development 
Department (LDD) and the land capability class for agriculture was given by the Office of  Natural 
Resources and Environmental Policy and Planning (ONEP). 
 
C. Geographic area / Population Coverage 
 These figures cover the whole country’s land area. Land capability for agriculture is not 
available for parts of  the country due to incomplete data. 
 
D. Temporal Coverage 
 LDD has been interpreting land use/land cover since 1975 by aerial photos and satellite image. 
However, information on agricultural land capability and agricultural zoning maps were produced only 
in 2000 by the ONEP. Therefore, the data of  marginal land became available only in that year. 
 
E. Methodology and Frequency of Coverage 
The procedures to calculate the percentage of  marginal land include three main steps as follows: 

1. The interpretation of  the 2000 land use/land cover map - The LDD visually interpreted land 
use/land cover map from satellite imageries at a scale of  1:50,000. 

2. Analyze land capability – Based on the agricultural land capability report of  ONEP, land 
capability map was derived by using spatial analysis containing seven criteria. Each criterion 
was weighted and ranked as follows: 

 

criteria Weighting Score ranking Score
Soil suitability 5 1-4

Irrigation 4 1-4

Access to man-made water body 4 1-3

Access to natural water body 3 1-3

Average rainfall 2 1-3

Existing land use practice 1 1-3

Average productivity by district 3 1-3

Important crop by district 3 1

25
 

3. Generalized agriculture class from land use/land cover map was extracted and overlaid on 
land capability map; and agricultural areas situated in unsuitable classes of  land capability 
map were identified (classes 3-5). 
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F. Methodology of Data Manipulation 
 Land capability derived from GIS analysis was then divided into five classes. The accumulated 
scores of  7 criteria for each class of  each region were as follows: 
 

agricultural class
accumulated Scores of zoning criteria

north central northeast east South
Zone 1 > 60 > 63 > 30 > 49 > 64

Zone 2 34- 60 38-63 16- 30 27-49 42- 64

Zone 3 <34 15-38 <12 < 27 22-42

Zone 4 - <15 - - < 22

Zone 5 Other areas not suitable for agriculture
 
Definitions of  each agricultural class were: 
 Agricultural zone 1: High capability for agriculture 
 Agricultural zone 2: Moderate capability for agriculture 
 Agricultural zone 3: Relatively low capability for agriculture; crop production is lower than the 

average yield. 
 Agricultural zone 4: Low capability for agriculture with a number of  limiting factors such as soil 

erosion, poor soil, irrigation, etc. 
 Agricultural zone 5: Any areas located in protected areas or water classes 1 and 2. 

QualitatiVe inFormation 
A. Strength and weakness (data level) 
 The LDD has applied remote sensing and GIS technologies to monitor land use/land cover since 
1975. Meanwhile, land capability for agriculture was analyzed by ONEP covering the whole country to 
promote sustainable agriculture. Most areas exist in northeast where cultivation is extensive and soil 
problems such as acidic soils, salinity, lateritic soils and soil erosion are common. However, about 
13% of  the country land was not classified due to inadequate data. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The land capability map and marginal land has a backing of  soil scientists and advanced 
technologies and the results are considered reliable. They provide an overview of  land capability and 
marginal land at regional and national levels rather than focusing on one particular area. They are 
useful for agricultural development planners and policy makers. For implementation at local scale 
e.g., province, district or subdistrict, they may have to be supplemented by other environmental 
parameters. 
 
C. Future Work Required (for data level and indicator level) 
 None anticipated. 
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SupportinG data taBleS, GraphS and mapS 
table 1: percentage of Generalized land use/land cover in thailand, 2000 

 
land use/land cover north central northeast east South %

Agriculture 56.81 62.92 38.85 64.81 70.04 56.5

Forest 32.79 30.11 56.23 24.07 21.18 35.91

Settlement and build-up area/ 4.85 1.8 2.6 3.7 3.82 3.27

Commercial and industry 0.46 0 0.74 0.46 0 0.12

Water body 1.85 1.8 1.39 1.39 2.1 1.5

Others 3.23 3.37 1.58 5.56 2.77 2.7

Total 100 100 100 100 100 100
Source:	Land	Development	Department	-	2000

 
Figure 1: land capability for agriculture 
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table 2: land capability or agricultural zone by region thailand in year 2000 

 
agricultural 

zone
area (1000 ha)

%
north central northeast east South total

Zone 1 1678.4 619.2 3416 1032 648 7393.6 14.4

Zone 2 840 2195.2 2524.8 771.2 961.6 7292.8 14.2

Zone 3 2849.6 843.2 4041.6 27.2 2462.4 10224 19.91

Zone 4 3.2 80 9.6 62.4 104 259.2 0.5

Zone 5 10009.6 2566.4 3072 990.4 2566.4 19204.8 37.4

Water body 56 46.4 153.6 30.4 41.6 328 0.64

Others 1772.8 494.4 3558.4 531.2 294.4 6651.2 12.95

Total 17209.6 6844.8 16776 3444.8 7078.4 51353.6 100
Source:	Office	of	Natural	Resources	and	Environmental	Policy	and	Planning
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Figure 2: land capability for agriculture in thailand in 2000 
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Figure 2: agricultural land capability and marginal land Year 2000 
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table 3: percentage of agricultural area Situated in agricultural zones, by region 

 
agricultural zone north central northeast east South total 

Zone 1 17.71 17.47 23.89 37.61 12.07 20.84 

Zone 2 9.64 40.65 15.93 30.53 16.52 19.04 

Zone 31/ 34.03 18.42 30.41 0.65 49.65 30.29 

Zone 4 1/ 0.05 1.46 0.07 1.72 1.05 0.53 

Zone 5 1/ 26.22 12.5 5.84 12.14 15.72 13.43 

Others (unclassified) 12.24 8.64 23.72 16.91 4.35 15.53 

Water body 0.11 0.87 0.14 0.45 0.65 0.33 

Total 100 100 100 100 100 100 

Marginal land 
(zones 3-5) 60.3 32.37 36.32 14.5 66.42 44.26 

1/	Defined	as	marginal	land	
Source:	Office	of	Natural	Resources	and	Environmental	Policy	and	Planning	
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SummarY 
A. Policy Reference 
1. Purpose: 
 This indicator measures the coverage and percentage of  marginal land for agriculture. It is 
presumed that the higher marginal land, the poorer the performance of  the country in promoting 
sustainable agricultural practices. 
2. Relevance to Environment Planning and Management: 
 Significant government policies that are related to reduction and rehabilitation of  marginal 
lands in Thailand are the following: 
 The Policy and Prospective Plan for Enhancement and Conservation of  National Environmental 
Quality (1997-2016) (hereinafter called the ‘Prospective Plan’) includes the policy and guidelines on 
the protection of  soil resource from degradation and loss, and rehabilitation of  soil quality. It 
proposes to: 

• Promote soil improvement and conservation of  soil and water resources by using measures 
favorable to environmental quality enabling the sustainable use of  soil and land 

• Have enterprise take responsibility for soil rehabilitation and regularly monitor 
• Support environmental and ecological studies and research regarding soil quality and 

rehabilitation for improving degraded soil 
• Use economic incentives as a mechanism for promoting appropriate land use, based on 

potential and capability. 
The 9th National Economic and Social Development Plan (NESDP) (2002-2006) emphasizes the 
improvement of  the management of  natural resources and environment by promoting local and 
community participation within a transparent administration system. Conservation and restoration of  
natural resources is essential for ecological balance and sustainable economic development. 
Degraded soils and problem soils must be improved through sustainable and organic agriculture to 
raise agricultural productivity without harming the environment. 
 LDD has formulated the Strategy of  the Land Development Department (2004-2008) 
envisioning to conserve and rehabilitate land resources as a way of  coping with increasing demand 
for land and rapid land-use changes. At present, LDD is preparing a plan to combat land degradation 
expected to be completed in 2005. 
3. Linkage to Other Indicators: 
 This indicator is closely linked to several indicators, such as degree of  surface soil loss, 
percentage of  protected area, forest cover, reforestation area, and land use change. 
4. Targets: 
 The Prospective Plan promotes effective use of  land resources in various activities, based on 
their capacity and environmental conditions throughout the country. The 9th NESDP targets the 
problems of  soil quality, such as acidic soils, salinity and infertility on a total area of  1.6 million ha or 
10 million rai. It focuses upon the adoption of  sustainable and environmentally friendly farming 
practices. 
5. International Environment Treaties: 
 Thailand has become a Party to the United Nations Convention to Combat Desertification 
(UNCCD) since March 7, 2001. The Ministry of  Agriculture and Cooperatives has assigned LDD to act 
as focal point for the UNCCD. 
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6. Laws 
 There are 6 laws that are directly related to soil and land resources, including the Land 
Development Act (1983), Agricultural Land Reform for Agriculture Act (1975), Land Code (1954), 
Land Settlement Act (1968) and Land Consolidation Act (1974). In addition, there are 4 forest laws 
that are indirectly touch upon land resources, including the Forest Act (1941), National Forest Reserve 
Act (1964), National Park Act (1961), Wild Animal Reservation and Protection Act (1992), as well as 
the Enhancement and Conservation of  National Environmental Quality Act (1992). 
 
B. Analysis 
 The results in Table 1 show that agricultural areas covered approximately 29.09 million ha or 
56% of  the country land area in 2000 [the Land Development Department (LDD), 2000]. Cultivated 
areas in the northern, central, northeastern, eastern and southern parts of  Thailand are 
approximately 57%, 62%, 39%, 65% and 70% of  the total area, respectively. In addition, LDD 
estimated that 57% of  all cultivated land had problems, resulting in significant additional production 
cost.  
 By overlaying a land use map onto a land capability map for agriculture (see Figure 2), the 
results for 2000 indicate that moderately low capability class, low capability class and protected 
areas were 30.30%, 0.53%, and 13.43%, respectively (see Table 2). These three classes are 
considered as the marginal land because crop production is low to very low compared to average 
yield. In addition, surface soil erosion is also high in these areas. Thus, the total marginal land or 
poor-quality land covers approximately 44.26% of  the total agricultural area or approximately 13 
million ha.  
 The highest percentage of  marginal land is found in the south covering approximately 66% of  
the region with rubber widely planted in the mountainous area (see Figure 2). The north is ranked as 
the second (60%); however, the situation in the north is more serious because farmers grow annual 
crops such as cabbage and corn which cause more topsoil erosion. The poor-quality land in the 
northeast covers about 36% but the remaining 24% of  the region is unclassified due to inadequate 
data. If  this figure is included the marginal land in northeast is likely to exceed 40-50%. The marginal 
land in the east is the lowest encompassing approximately 14%.  
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 3.4 

Indicator Name Rehabilitation Area of  Degraded Land – 1997 to 
2003 

Year of Assessment 2005 

Type of Indicator Response 

Frequently Asked Question (FAQ) Is rehabilitation a significant factor in solving the 
problem of  degraded agricultural lands in 
Thailand? 

Priority Concern Land Degradation 

Geographic Area Thailand 

Impact & Trend  Significant and Intermittent 

Key Message Rehabilitation of  degraded lands began decades 
ago in Thailand but it was stepped up in the 
1990s. The total area rehabilitated during the 
period 1997 to 2003 was 17,182 km2 or 
approximately 10% of  the total farmland 
vulnerable to soil erosion, and 9% of  the total 
poor-quality land. If  future rehabilitation 
programs are implemented at the previous rate, 
it is projected that it will take about 50 years to 
tackle all lands affected by erosion and 40 years 
to improve marginal lands in Thailand. LDD has 
formulated (1) the Strategy of  Land Development 
Department and (2) National Action Programs to 
Combat Desertification (2004-2008) and intends 
to rehabilitate degraded farmland in every 
household. This would involve a total area of  
about 160,000 km2 or 16 million ha within 5 
years. 
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technical inFormation 
A. Definition 
 This indicator measures the extent of  rehabilitated area of  degraded agricultural land 
implemented by the Land Development Department (LDD) across the country through various 
programs. Soils targeted under rehabilitation activities include acid soils, salinity soils, poor fertility 
soils and soils subject to surface erosion. The indicator is expressed in hectares converted from rai. 
 
B. Data Source 
 The data were obtained from the Land Use Planning Division of  LDD and the Annual Report of  
LDD. 
 
C. Geographic area / Population Coverage 
 These figures cover the whole country’s land area 513,115 km2. 
 
D. Temporal Coverage 
 Rehabilitation of  degraded agricultural areas in Thailand was initiated decades ago but the 
figures used here cover the period 1997 to 2003. It is noted that the fiscal year begins on October 1 
of  previous year and ends on September 30 of  the current budget year. For instance, the fiscal year 
2005, started on October 1, 2004 and will be ended on September 30, 2005. It is not the same as 
calendar year.  
 
E. Methodology and Frequency of Coverage 
 The LDD receives an annual budget for three main activities under its Land Development 
Program, namely 1) Land and Water Development, 2) Land Use Zoning, and 3) Extension and Farmer 
Strengthening. There are several operational activities underneath each program. Rehabilitation of  
deteriorated agricultural area largely overlaps with Activity 1. 
 
F. Methodology of Data Manipulation 
 The indicator is land that rehabilitated within existing farmland. The data are taken directly 
from LDD’s database but converted from rai into hectares (6.25 rai = 1 ha).  

QualitatiVe inFormation 
A. Strength and weakness (data level) 
 LDD has rehabilitated degraded agricultural land for decades under various programs. Besides 
LDD, several other agencies are involved in the rehabilitation program such as Department of  
Agriculture Extension, Department of  Agriculture. However, these programs tend to be small in scale. 
In addition, the RFD also rehabilitates degraded forest within forestland. Thus, this rehabilitation 
areas presented in the Fact Sheet represent the minimum estimates. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The LDD has rehabilitated degraded agricultural land for decades under various programs. 
Besides the LDD, there are several other agencies involved in the rehabilitation program such as 
Department of  Agriculture Extension, Department of  Agriculture. However, these programs tend to be 
small in scale. In addition, the RFD also rehabilitates degraded forest within forestland. Thus, this 
rehabilitation areas presented in the Fact Sheet represent the minimum estimates. 
 
C. Future Work Required (for data level and indicator level) 
 None anticipated 
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SupportinG data taBleS, GraphS and mapS 
Figure 1: rehabilitation of problem-soil Farmland (ha) 
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table 1: Soil problems and progress of rehabilitation – 1997-2003 

 

Soil  
problems

rehabilitation area (hectares)
1997 1998 1999 2000 2001 2002 2003 total

Acid soil 0 4,800 3,200 6,669 6,409 9,600 11,603 42,281

Saline soil 3,835 4,653 5,280 5,234 4,038 8,090 5,971 37,101

Poor fertility 34,502 28,971 223,159 296,518 271,924 134,390 204,506 1,193,970

Surface soil 
erosion

34,560 39,204 39,796 78,192 80,128 69,422 147,754 489,056

Total 72,897 77,628 271,435 343,413 362,499 221,502 369,832 1,719,206
Source:	Land	Development	Department	(2004)
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SummarY 
A. Policy Reference 
1. Purpose: 
 This indicator measures the extent of  rehabilitation of  degraded farmland under various 
programs implemented by LDD. It is understood that the higher rehabilitation area, the better the 
conditions of  the agricultural sector as a whole. 
2. Relevance to Environment Planning and Management: 
 This indicator is highly significant to document the evolution of  the conditions of  the country’s 
land resources. It is related to intensification processes with their potentially negative effects on 
sustainability.  
 Significant government policies that are related to rehabilitation of  degraded farmland are: 
 The Policy and Prospective Plan for Enhancement and Conservation of  National Environmental 
Quality (1997-2016) (hereinafter called the Prospective Plan) defines policy and guidelines on 
protection of  soil resource from degradation and loss. It seeks to: 

• Promote soil improvement and conservation of  soil and water resources by using measures 
favorable to environmental quality enabling the sustainable use of  soil and land 

• Have enterprise take responsibility for soil rehabilitation and regularly monitor 
• Support environmental and ecological studies and research regarding soil quality and 

rehabilitation for improving degraded soil 
The 9th National Economic and Social Development Plan (NESDP) (2002-2006) aims to rehabilitate 
depleted land for agricultural uses. Its focus is on adoption of  sustainable and environmentally 
friendly farming practices.  
The objective of  the Strategy of  Land Development Department (LDD) (2004-2008) is to develop and 
rehabilitate degraded farmland in every household. 
3. Linkage to Other Indicators: 
 This indicator is closely linked with to several indicators, such as degree of  surface soil loss, 
percentage of  protected area, forest cover, reforestation area, and land use change. 
4. Targets: 
The policy targets of  land rehabilitation are:  

• The Prospective Plan aims to accelerate rehabilitation of  infertile soils that affect approximately 
59.5% of  the total land area or 30.5 million ha. 

• The 9th NESDP targets to address problems of  soil quality, such as acid soil quality such as 
acid soil, soil salinity and infertility on no less than 1.6 million ha (10 million rai).  

• LDD targets to rehabilitate degraded farmland in every household covering approximately 16.0 
million ha (100 million rai) during 2003-2008. 

5. International Environment Treaties: 
 Thailand has become a Party to the United Nations Convention to Combat Desertification 
(UNCCD) since March 2001. Currently, the Ministry of  Agriculture and Cooperatives assigns LDD to 
be a focal point office for UNCCD. 
6. Laws 
 There are 6 laws that are directly related to soil and land resources, including the Land 
Development Act (1983), Agricultural Land Reform for Agriculture Act (1975), Land Code Act (1954), 
Land Settlement Act (1968) and Land Consolidation Act (1974). In addition, there are 4 forest laws 
that are indirectly touch upon land resources, including the Forest Act (1941), National Forest 
Reserve Act (1964), National Park Act (1961), Wild Animal Reservation and Protection Act (1992), as 
well as the Enhancement and Conservation of  National Environmental Quality Act (1992). 
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B. Analysis 
 The Land Development Department (LDD) is the main agency responsible for soil and water 
conservation and rehabilitation of  deteriorated land. It undertakes various activities e.g., promotion 
of  soil and water conservation in the highlands, improvement of  acid soil, salinity soil and infertility 
soil. These activities have been implemented for decades.  
 Table 1 reveals that in 1997, LDD rehabilitated 72,897 ha, 47% of  which was done to improve 
soil fertility and prevent topsoil erosion. Rehabilitation areas have increased substantially since 1999. 
For instance, the total area rehabilitated increased almost fourfold between 1997-1999 and nearly 
fivefold during 2001-2003. It is noticed that rehabilitation activities shifted from prevention of  topsoil 
erosion in the late 1990s toward mitigation measures on marginal (low profitability) lands from 1999 
onward. In 2003, however, no significant difference was found between the two in terms of  the area 
tackled.  
 The total rehabilitated area between 1997 and 2003 was 1.7 million ha (or 17,192 km2). The 
total of  the areas affected by topsoil erosion was 480,056 ha, which was only 3% of  the total of  such 
lands in the country (see Table 1 and Figure 1). The total of  rehabilitated marginal lands was 
approximately 1.2 million ha (9%). If  future rehabilitation programs are implemented at this rate, it 
may take 200 years to resolve soil erosion problems and 67 years to improve marginal lands in 
Thailand.  
 The current national policies and the LDD Strategy attempt to accelerate the rehabilitation of  
degraded land to eradicate poverty. For instance, the 9th NESDP aims to rehabilitate at least 1.6 
million ha (10 million rai) by 2006 and LDD envisions to develop and improve soil fertility in every 
affected farmer’s holding by 2008. This represent an area of  about 16.0 million ha (100 million rai) 
or 30% of  the country’s land area. 
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 4.1 

Indicator Name Discharge of  Untreated Domestic Wastewater  

Year of Assessment 2005 

Type of Indicator Pressure 

Frequently Asked Question (FAQ) Is the wastewater treated adequately and 
properly before being discharged to the water 
bodies? 

Priority Concern Inland Water Pollution 

Geographic Area Thailand 

Magnitude & Trend  High and Increasing 

Key Message There is still a large percentage of  untreated 
domestic wastewater that finds its way to the 
water bodies without undergoing treatment. A key 
factor contribution to this is the rapidly growing 
population in the far reaches of  the country 
where the environmental infrastructure still needs 
to be established. 



156 157

technical inFormation 
A. Definition 
 This indicator provides estimate of  untreated domestic wastewater discharges as an indicator 
of  pressure resulting from domestic water uses. 
 
B. Data Source 
 The estimates of  the total wastewater discharge are based on urban population for the country 
as a whole (National Statistical Office). Data on domestic wastewater discharge and BOD loading for 
river basins in year 2001 and 2003 originate from the Wastewater Division, Water Quality 
Management Bureau, Pollution Control Department (PCD). 
 
C. Geographic area / Population Coverage 
Estimates of  domestic wastewater discharges cover two parts:  

1 Figures on total domestic wastewater discharge (m3/day) for the entire country based on 
respective number of  urban populations  

2. Figures on estimates of  domestic wastewater discharges are provided by PCD for 25 major 
river basins separated into the northern, central, northeastern, east and southern regions.  

 
D. Temporal Coverage 
 Figures of  total domestic wastewater discharges of  the urban population from the entire 
country are provided during 1994-2003. Figures of  domestic wastewater discharges from 
municipalities accumulated for 25 river basins are provided only two times in year 2001 and 2003.  
 
E. Methodology and Frequency of Coverage 
 Estimates of  discharges of  domestic wastewater from municipalities in 25 river basins are 
calculated by PCD. The estimates of  wastewater discharge was based on average wastewater per 
person (l/person/day) multiplied by respective populations of  the municipalities of  25 river basins, 
cumulated at regional level. The figures on wastewater volume per capita per day varied significantly 
in the Central, Eastern, Northeastern, Northern and Southern regions at 216, 216, 248, 212 and 194 
l/person/day, respectively (PCD adopted from the study by OEPP in 1994).  
 
F. Methodology of Data Manipulation 
 To present an estimate of  domestic wastewater discharges for urban population of  the entire 
country, data manipulation was required. Figures of  urban population are extracted from National 
Statistic Office (http://www.nso.go.th). Overall average of  wastewater volume per person per day was 
180l/person/day (Department of  Industrial Work and Environmental Engineers Association of  
Thailand, 2002).  
 The real pressure, the amount of  untreated domestic wastewater, was estimated at 75% of  
total domestic wastewater for year 2001-2003 (roughly 25% of  total wastewater was treated in 2001 
and 2003). The percentage of  untreated domestic wastewater for prior years (1994-2000) for which 
data are not available, was obtained by increasing the 2001 figure of  75% of  untreated domestic 
wastewater by 1% for every preceding years.  
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QualitatiVe inFormation 
A. Strength and weakness (data level) 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 Discharges of  domestic wastewater are estimated based on average wastewater per person (l/
person/day) multiplied by the relevant population. It is uncertain that people use the same amount of  
water in each region or watershed. More accurate data would require measuring of  actual use of  
piped water.  
 
C. Future Work Required (for data level and indicator level) 
 A study to revise the assumed constant figure of  wastewater volume per capita per day (L/
person/day), and generation of  BOD (mg/L) is needed, as it was last studied by OEPP in 1994. 

SupportinG data taBleS, GraphS and mapS 
Figure 1: discharge of untreated domestic Wastewater – 1994-2003 

 

0

500000

1000000

1500000

2000000

2500000

3000000

3500000

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Year

A
m

o
u

n
t

o
f

w
as

te
w

at
er

(m
3/

d
ay

)

Total domestic wastewater Untreated domestic wastewater

 
table 1: discharge of untreated domestic Wastewater (1994-2003) 

 

Year urban population1 domestic wastewater 
discharge (m3/day) 

untreated domestic 
wastewater (m3/day) 

1994 10,721,051 1,929,789 1,601,725 

1995 10,944,474 1,970,005 1,615,404 

1996 11,056,163 1,990,109 1,611,988 

1997 11,258,047 2,026,448 1,621,158 

1998 11,409,488 2,053,707 1,622,429 

1999 11,433,519 2,058,033 1,605,266 

2000 11,452,578 2,061,464 1,587,327 

2001 17,848,720 3,212,769 2,409,577 

2002 17,974,518 3,235,413 2,426,559 

2003 18,042,103 3,247,578 2,435,583 
Source:	National	Statistics	Office	
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table 2: estimate of domestic Wastewater discharges and Bod loading, 
 

Basin domestic wastewater 
discharge (m3/person/day)

Bod loading 1

(Kg Bod/day)
Northern Region 2001 2003 2001 2003

Kok 19,702 41,499 7,817 7,760

Yom 89,517 87,266 16,740 16,319

Wang 45,374 44,996 8,485 8,414

Nan 88,712 86,099 16,558 16,101

Ping 138,653 134,545 25,902 25,160

Salawin 4,138 4,142 774 775

Subtotal 386,096 398,547 76,276 74,529

Central Region

Thachin 112,226 114,777 19,631 20,201

Chao Phraya 452,841 458,496 79,700 80,695

Pasak 93,743 93,039 16,852 16,375

Petchburi 34,355 34,170 6,046 6,014

Sakaekrang 13,322 12,991 2,345 2,287

Western Coast 31,923 29,095 5,618 5,121

Mae Klong 94,859 93,859 16,695 16,519

Subtotal 833,269 836,427 146,887 147,212

Northeastern Region

Mekong 230,448 229,117 44,476 44,220

Chi 284,309 278,925 54,872 53,833

Moon 307,943 305,045 59,433 58,874

Subtotal 822,700 813,087 158,781 156,927

Eastern Region

Bangpakong 33,379 33,177 5,875 5,839

Eastern Coast 203,566 207,621 35,828 36,541

Prachinburi 22,799 23,095 4,134 4,065

Tones 9,293 9,549 1,636 1,681

Subtotal 269,037 273,442 47,473 48,126

Southern Region

Tapi-Pumduang 40,515 41,311 7,374 8,014

Pattani 32,496 32,564 5,914 5,927

Songkhla 76,699 77,661 13,959 14,134

Eastern basin of  the South 134,282 136,039 24,439 24,759

Western basin of  the South 72,917 74,476 13,271 13,555

Subtotal 272,832 362,051 64,957 66,389

Country Total 2,668,934 2,956,996 494,374 493,183
1	Calculation	on	BOD	loading	=	discharge	of	wastewater	x	average	BOD	(constant	figure	as	176,	187,	193	and	182	mg/L	for	central,	northern,	
northeastern	and	southern	regions,	OEPP	1994)
Source:	Personnel	communication	PCD,	2005
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SummarY 
A. Policy Reference 
1. Purpose: 
 An estimate of  the discharges of  untreated domestic wastewater informs the reader of  the 
trends in domestic wastewater generation and its negative impact of  surface water quality Domestic 
discharges are only one of  three main sources of  surface water pollution (in addition to industrial and 
agriculture-related discharges) but they are the most important in today’s Thailand in sheer volume 
terms and for certain classes of  pollutants.  
2. Relevance to Environment Planning and Management: 
 As the domestic wastewater discharge impacts surface water quality, it is directly linked to the 
objectives of  the Policy and Prospective Plan for Enhancement and Conservation of  National 
Environmental Quality, 1997-2016. Under this 20 years plan, four broad approaches are articulated 
to improve water quality: 

1. Accelerate the rehabilitation of  water quality in important water bodies throughout the 
country. 

2. Reduce and control water pollution originating from community activities, agriculture and 
industry.  

3. Make producers of  polluted water responsible for paying for the management of  water 
pollution. 

4. Promote and support private sector participation in water pollution management. 
The 9th National Economic and Social Development Plan (NESDP) (2002-2006) includes the goal of  
improving surface water quality by rehabilitation of  wastewater treatment system, control and limit 
industrial zone.  
3. Linkage to Other Indicators: 
 Several indicators are directly linked to the discharge of  domestic wastewater These include 
annual withdrawals of  ground- and surface water, domestic consumption of  water per capita, 
population growth and percentage of  population with adequate excreta disposal facilities, access to 
safe water, infant mortality rate, nutritional status of  children, environmental protection expenditures 
as a percent of  Gross Domestic Product. 
4. Targets: 
 None applicable. 
5. International Environment Treaties: 
 None applicable. 
6. Laws 

• Enhancement and Conservation of  National Environmental Quality Act (NEQA) 1992 
• Factory Act 1992 
• Navigation in Thai Waterways Act (volume 14) as amended in 1992 
• Public Health Act 1992 
• Cleanliness and Tidiness of  the Country Act 1992 
• Building Control Act 1979 
• Penal Code 1956 
• Fisheries Act 1947 
• Royal Irrigation Act 1942 
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B. Analysis 
 Nationally, total domestic wastewater discharges from urban areas were high and continued to 
increase over the last ten years (1994-2003) from approximately 1.9 million m3/day in 1993 to 3.3 
million m3/day in 2003 (see Table 1). An increasing trend of  untreated domestic wastewater was also 
illustrated in Figure 1. The percentage of  treated domestic wastewater in the total discharged grew 
slowly.  
 Table 2 summarizes the estimates of  domestic wastewater discharges for the 25 river basins in 
year 2001 and 2003 distributed by region. Overall, the total domestic wastewater discharges 
increased from approximately 2.7 million m3/day in 2001 to 3.0 m3/day in 2003, with the highest 
discharges observed in the Central and Northeastern regions due to high density of  population in 
those catchments.  
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 4.2 

Indicator Name Water Quality in Designated Water Bodies – 1993 
to 2003 

Year of Assessment 2005 

Type of Indicator State 

Frequently Asked Question (FAQ) Is the water quality in inland water bodies 
improving or deteriorating? 

Priority Concern Inland Water Pollution 

Geographic Area Thailand 

Magnitude & Trend  Average and Stabilizing 

Key Message Inland water bodies of  Thailand experience levels 
of  pollution that vary from one river basin to 
another. These conditions are largely a reflection 
of  a rapid pace of  urbanization that has outrun 
the mitigation measures put in place to 
safeguard the water resource. However, Thailand 
has formulated policies to improve water quality 
especially for critical rivers such as the lower 
Chao Phraya and the lower Tachin. 
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technical inFormation 
A. Definition 
 This indicator attempts to track the quality of  water in selected water bodies; it is expressed in 
terms of  the water contents of  dissolved oxygen (DO), biological oxygen demand (BOD) and faecal 
coliform bacteria (FCB) for selected water bodies in Thailand over a certain period. 
 
B. Data Source 
 Data on surface water quality were extracted from the annual reports on state of  the 
environment in Thailand produced by the Office of  Natural Resources and Environmental Policy and 
Planning (ONEP) and the annual reports on the state of  pollution prepared by the Pollution Control 
Department (PCD). 
 
C. Geographic area / Population Coverage 
 Figures of  surface water quality cover 49 rivers and 6 lakes in different regions of  the country. 
 
D. Temporal Coverage 
 The indicator is based on annual average figures of  water quality (DO, BOD and FCB) between 
1993 to 2003. 
 
E. Methodology and Frequency of Coverage 
 PCD is responsible for water quality monitoring in Thailand. Generally, water samples are 
collected and analyzed from 404 stations, covering rivers, lakes, dams and canals in most parts of  
the country. Water monitoring is conducted twice a year in dry and wet seasons. Standard methods 
for the analysis of  DO, BOD and FCB are: the Azide Modification; Azid Modification at 20°C, 5 days; 
Multiple Tube Fermentation techniques, respectively. The standard unit of  BOD and DO is mg/l, and 
MPN/100 ml for FCB. 
 
F. Methodology of Data Manipulation 
 No data manipulation was needed, as the data of  surface water quality is extracted from the 
State of  the Environment Report prepared by ONEP and the State of  Pollution Thailand prepared by 
PCD. 

QualitatiVe inFormation 
A. Strength and weakness (data level) 
 Figures of  surface water quality clearly show a trend of  quality of  water bodies over time and 
explain state of  water quality for the whole country very well. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 Water quality data are compiled regularly by PCD and compared to surface water quality 
standards (Notification of  the National Environmental Board, No. 8 (1994), issued under the 
Enhancement and Conservation of  National Environment Quality Act (1992). In addition, standard 
methodology is used for laboratory testing. 
 
C. Future Work Required (for data level and indicator level) 
 The indicator and the fact sheet should be updated as new water quality data is published by 
ONEP and PCD. 
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SupportinG data taBleS, GraphS and mapS 
table 1: average dissolved oxygen (mg/l) in Surface Water – 1993-2003 

 

Water Body
Year

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Northern Region

Ping 6.4 6.4 7.1 6.2 6.2 6.6 6.8 6.5 6.9 7.1 7.4

Wang 6.1 6 7.2 6.3 6.1 6.7 7.3 6.2 6.8 7.3 8.2

Yom 5.7 5.7 6.5 5.8 5.8 5.9 6.4 5.4 5.9 6.6 7.1

Nan 6.3 6.3 6.7 6 6.1 6.7 7 6.2 6.8 7.1 7.2

Kuang nd nd 5.9 4.8 3.7 4.6 6 4.5 4.9 6.1 6.3

Kok nd nd 7.2 nd nd nd nd 6.7 6.7 7 7.3

Li nd nd 6.6 6.4 6.1 7.5 6.9 7.4 6.9 7.6 7.5

Ing nd nd 6.3 5.9 5 6.8 6 4.6 4.8 5.2 7.5

Mae Jang nd nd nd nd nd nd nd 5.6 5.6 7.1 7

Kwanpayao 5.6 6 8.3 7.3 6.4 7.5 8 5.5 6.3 6.2 6.3

Bung Burrapet 5.7 3.8 6.3 6.4 5.3 6.1 6.5 7 5.9 7.3 7.1

Central

Upper
Chao Phraya

5.9 6.3 6.5 5.8 6.4 5.7 6.3 6 5.8 5.9 6.7

Middle
Chao Phraya

4.9 5 5.7 4.6 4.1 4.5 4.7 4.4 4.6 3.9 4.4

Lower
Chao Phraya

1.5 2.2 1 0.7 0.5 1 1.5 2 2.2 1 1.2

Upper Tha chin 2.9 5.3 5.4 5.3 5.1 4.8 4.3 4.3 4.4 5.2 4.7

Middle Tha chin 3.6 2.5 2.6 1.5 2.1 1.5 1.9 2.1 1.9 2.1 1.3

Lower
Tha chin

2.4 1.3 1 1.2 1 1.3 1 1 1.4 1.4 0.9

Mae Klong 6.7 5.8 nd 6 6 6 6.1 6.2 5.9 6.2 5.8

Khaewyai 6.1 4.6 nd 4.6 4.7 5.8 6.2 4.1 4.5 5.3 4.8

Khaewnoi 4.3 5.8 nd 5.9 6.5 6 6.9 6.2 6.1 6.1 6.2

Pasak 6.4 4.5 5.9 5.5 6.2 6 6 6.4 5.8 5.5 5.8

Lopburi 2.8 2.5 4.2 5 5.5 4.6 5.1 4.5 4.7 3.4 4.8

Noi 4.5 4.2 5.6 5.4 5.8 5.6 4.8 5.8 5.6 5 5.5

Sakae Krung 5.3 1.9 4.1 3.2 4.7 5.4 4.3 5.5 5.3 5.6 5.7

Pranburi 4.9 5.2 4.2 6.3 5.5 3.6-6.3 4.4 6 6.2 5.4 4.8

Upper Petchburi 4.9 5.1 5 5.7 6 6.4 6.3 4.7 4.1 4.3 3.7

Lower Petchburi nd nd nd nd nd nd nd 5.7 5.5 5.5 4.9

Kuiburi 6 6.1 6.4 5.2 5.7 6.8 6.2 6.3 5.8 5 5.7
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Water Body
Year

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Northeastern

Upper Pong 4.4 4.6 4 6.2 5 3.1 3.8 5.5 5 4.3 5.9

Lower Pong nd nd nd nd 7.1 5.9 5.6 6.6 nd 5.9 nd

Chi 6.8 5.5 nd 7.3 7 6.6 5.3 6.4 5 5.4 6.5

Moon 6.6 5.6 5.1 6.1 6.8 6.3 6 6.8 6.5 5.7 6.4

Lam paw 6.3 4.8 4.6 5.2 6.6 6.4 6.2 6.7 6.8 6 7.1

Siew 7.2 5.1 5 4.5 6.3 5.8 3.3 6.7 6 5.6 5.3

Songkram nd 4 5.1 5.3 6.1 6.2 5.1 6.7 5 5.6 6.9

Loei nd 6.5 6.5 6.8 7.6 7.3 4.9 7.3 nd 6.4 7.6

Un nd nd nd 7 5.9 5.7 4 5.2 5 6 6.4

Lam Chi 7.1 4 5.2 5.8 6.5 6.1 4.1 6.2 6.8 5.4 6.3

Upper Lam Ta 
Kong

nd nd nd nd 6.5 6.3 5.8 6.4 7 6 7.3

Middle Lam Ta 
Kong

nd nd nd nd 6.3 6.9 5 7 nd nd nd

Lower Lam Ta 
Kong

nd nd nd 1.5 0 0 2.5 3.4 3.1 3.5 3.5

Nong Han 6.8 5.7 6.9 7.9 6.9 7.2 6.9 7.4 7.9 6.8 7.9

Eastern

Bangpakong 4.4 4.6 3.8 3.2 4.3 4.7 4.8 3.9 4.7 4.1 3.9

Prachinburi 5.4 5.5 6 5.2 6.4 5.5 6 5.5 5.5 5.4 5.5

Nakhonnayok 4.7 4.9 4.2 1 3.8 4.4 5.8 4.6 4.7 3.8 4.6

Rayong 4.1 5.6 5.3 5.8 6.8 5.2 6 5.8 5.5 4.6 4.6

Phrasae 4.4 6.7 4.4 5.1 3.7 4.3 4.8 4.3 4.7 3.9 3.4

Phungrad 5.5 6.9 4.9 6.6 4.8 6.1 6.6 6 5.6 5.4 5.7

Chanthaburi 6.7 7 5.5 6.9 5.7 6.1 7.3 6.6 6.6 5.9 5.5

Walu 5 nd 5 6.3 5.9 4.4 5.9 5.5 5.8 5.2 5.1

Trad 6.6 6.9 5.6 6.7 6 5.9 5.9 5.8 5.5 5.6 5.2

Southern

Pakphanang 6.9 5.1 5.3 5.2 4.5 4.3 6 5.3 3.5 3.9 4

Pum Duang 6.5 5.1 6.2 6.3 4.8 5 5.9 5.1 4.5 4.6 7.6

Chumporn 5 6.9 6.3 6 5.7 6.8 6 5.9 6 6.2 5.9

Langsian 4.6 6.6 6.9 6.5 6.6 6.9 7 7 6.3 6.7 6.9

Trang nd nd nd nd 5.3 5.7 6 5.8 nd 5.1 5.5

Saiburi nd nd nd nd 7.1 7.1 7.4 7.3 nd 6.7 7.8

Pattani nd nd nd nd 5 6.1 6 6.2 nd 5.4 5.9

Khlongtapa nd nd nd nd nd nd nd nd nd 5.4 nd

Talae Noi 6.2 7.1 6.7 8.7 7.2 5.3 8.2 6.1 nd 4.8 6.6

Talae Laung 6 6.5 7 7.7 4.7 6.2 7.9 5.9 5 5.6 7.9
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Water Body
Year

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Upper Tapi 6.5 5.1 6.2 6.3 4.8 7.1 5.9 5.4 6.5 7.4 8.4

Lower Tapi nd nd nd nd nd 7.5 nd nd 5 5.2 6.4

Songkhla Lake 6 6.8 6.1 5.5 6.1 5.9 7.9 5 4.5 4.8 5.6

nd=	no	data,	DO	Standard	Class	3	=	4mg/l	(moderate	quality)
Source:	ONEP	(1999	–	2005);	PCD	(1993-2002)

 
table 2: average Biological oxygen demand (mg/l) in Surface Water – 1993-2003 

 

Water Body
Year

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Northern Region

Ping 1.1 0.7 1.1 0.7 1.2 1.1 1.6 0.8 1.6 1 0.9

Wang 1.1 1.6 1.1 1 1.8 1.5 2 1.1 0.9 1 1

Yom 1.4 1.4 1.1 0.8 1.5 1.5 2 2.5 1.2 1.1 0.7

Nan 1.3 0.4 1 0.6 1 1.5 1.5 1.5 0.9 0.9 0.8

Kuang nd nd 1.6 1.1 2.3 1.5 4 2.3 3 1.3 1.4

Kok nd nd 2.8 nd nd nd nd 0.8 0.8 1 0.8

Li nd nd 0.9 1.5 2 1.7 1.5 1.1 0.7 0.9 0.9

Ing nd nd 1.4 1.9 1.6 1.4 1.5 1.1 1.5 1.4 0.9

Mae Jang nd nd nd nd nd nd nd 1.6 1.1 1.5 1

Kwanpayao 1.5 0.7 2.6 2.1 2.2 1.7 2.7 2.5 4.4 1.5 2

Bung Burrapet 0.8 1.5 1.6 1.2 1.8 1.7 1.4 1.4 1.9 1.5 1.7

Central

Upper
Chao Phraya

1.7 0.8 1.6 1.1 1.2 0.9 2 1.2 1.4 1.2 0.7

Middle
Chao Phraya

2.3 1.4 1.4 1 1.5 0.8 2.3 1.1 1.4 1.3 0.7

Lower
Chao Phraya

2.7 2.4 3.5 6.2 3.1 2.8 3.3 2.6 2.6 4.2 1.8

Upper Tha chin 3.3 0.9 3.2 1.2 1 1.1 1.5 1.7 1.8 1.2 1

Middle Tha chin 2.1 2.8 3.4 1.9 2 1.6 2.4 2.3 2.4 1.6 2.3

Lower
Tha chin

4.2 2.8 3.5 2 2.1 2 4.4 4 2.8 2.7 3.5

Mae Klong 1.5 0.8 nd 1.2 1.3 1 1 1.1 1 1.2 1.1

Khaewyai 0.6 0.7 nd 0.9 1.2 1.1 1.2 1.2 1.3 1 0.6

Khaewnoi 0.4 0.8 nd 0.8 0.6 1 0.8 0.7 0.8 0.6 0.6

Pasak 1.3 1.1 1.8 1.6 1.6 1.4 2.8 1.7 1.3 2.1 0.8

Lopburi 1.5 1.2 1.8 1.9 1.9 1.4 4 1.6 1.4 1.5 1.3

Noi 1.3 1.1 0.9 1.2 1.6 1.2 2.4 1.2 0.9 0.9 0.5

Sakae Krung 1.9 1.1 1.1 1.6 1.5 1.5 2 1.7 1.2 2 1
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Water Body
Year

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Pranburi 2.2 1.8 0.9 0.9 1.9 1.0-3.8 1 1.3 0.6 1.1 0.6

Upper Petchburi 2.4 1.8 1.3 0.8 1.4 1.6 3.7 0.7 0.6 0.7 0.6

Lower Petchburi nd nd nd nd nd nd nd 1.6 1.4 1.8 2.2

Kuiburi 2.3 1.3 1.3 1.2 1.8 1.4 1.9 1.5 0.7 0.7 1.3

Northeastern

Upper Pong 1.5 2 2.8 1.7 2 2.2 1.7 1.6 1.6 1.6 0.9

Lower Pong nd nd nd nd nd 1.4 1.5 1.1 nd 1.6 nd

Chi 1.9 1.1 1.2 1.6 1.1 1.4 2.4 1.1 0.8 1.5 1.1

Moon 1.5 1.3 1.2 1.1 1.2 1.1 1 1 1.2 1.3 1.2

Lam paw 1.6 2.1 1.2 0.6 1.1 1.3 1 1.1 0.6 1.4 0.9

Siew 1.7 2.5 1.7 1.6 1.3 1.8 2 1.4 1.1 1.6 1

Songkram nd 0.8 1.4 0.9 1.3 1.7 1 1.1 0.8 0.9 1.5

Loei nd 0.7 0.9 1.2 1 2.1 1.5 1.3 nd 1.6 1

Un nd nd nd 1.5 1.2 1.9 1.2 1.4 1 1.2 1.2

Lam Chi 1.1 1.4 1.3 1.2 1.6 1 2 1.5 0.9 1.1 1.3

Upper Lam Ta 
Kong

nd nd nd nd 0.7 1.1 4.2 1.7 0.7 2.3 2.2

Middle Lam Ta 
Kong

nd nd nd nd 1.3 1.2 1.5 1.3 nd nd nd

Lower Lam Ta 
Kong

nd nd nd nd 1.5 7.5 7 4 3.8 5.6 5.9

Nong Han 1.5 0.9 1 1.4 1.1 1.2 1.5 1.5 0.6 1.4 0.7

Eastern

Bangpakong 2.3 1.1 1.3 1.3 0.9 0.9 1.6 1.7 2.4 1.2 1.2

Prachinburi 0.6 1.1 1.5 0.9 1.3 1.2 1.5 1.4 1.9 1.5 0.8

Nakhonnayok 1 1.1 1.4 1.1 1.3 0.8 2 1.4 2.5 1.3 0.7

Rayong 0.6 1.4 1 1.5 1.1 1.5 3.2 1.2 1.3 2.1 0.8

Phrasae 1.1 1.3 1.1 1.4 2.2 1.4 3 1.8 1.3 2 0.6

Phungrad 0.8 1.1 1.6 1 1.3 0.7 5.1 1.5 2.5 2.2 1.4

Chanthaburi 0.4 0.9 1 0.8 1.1 1.2 3 1.2 1.2 1.3 0.7

Walu 0.3 nd 1 1.3 1.1 1.6 3.1 1.6 1.1 1 0.9

Trad 0.3 1.9 0.6 1.1 0.9 1.1 1.7 1.3 1.3 1 0.7

Southern

Pakphanang 2.1 1.6 0.8 1.2 1.6 0.7 1.2 1 2.5 2.3 1.6

Pum Duang 1.9 2 1.2 1 0.9 1.2 0.6 1.3 0.8 1.6 0.6

Chumporn 1.9 1.9 1.5 1.1 0.8 1.3 0.7 1.2 0.7 1.9 0.8

Langsian 2 1.8 0.9 0.8 1.2 1.4 0.7 1 0.9 1.4 0.6

Trang Nd nd nd nd 1.5 0.7 1.3 1 nd 1.2 0.6

Saiburi Nd nd nd nd 1.2 1.8 0.8 0.6 nd 0.8 0.6
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Water Body
Year

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Pattani Nd nd nd nd 0.9 2.1 1.3 0.6 nd 1 0.8

Khlongtapa Nd nd nd nd nd nd nd nd nd 1 nd

Talae Noi 6.2 1.1 1.9 1.4 3.1 1.6 2.5 1.2 nd 1.5 0.6

Talae Lang 6 1.3 2.6 1.5 2 1.7 3.3 0.9 2.5 2.8 1

Upper Tapi 1.9 2 1.2 1 0.9 1.4 0.6 1 0.6 1 0.6

Lower Tapi nd nd nd nd nd 1.6 nd nd 1.2 1.6 0.6

Songkhla Lake 6 0.6 1.3 1.1 2.1 1.8 3.1 7.2 5.3 2.7 1.5

nd=	no	data	BOD	Standard	Class	3	=	2	mg/l	(moderate	quality)
Source:	ONEP	1999	–	2005,	PCD	1993-2002

 
table 3: Fecal coliform Bacteria contamination (mpn/100 ml) in 

 

Water Body
Year

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Northern Region

Ping nd nd nd nd nd 800 3,000 2,300 4,500 2,000 3,200

Wang nd nd nd nd nd 850 39,000 5,900 6,000 6,300 8,400

Yom nd nd nd nd nd 270 1,800 2,300 3,600 5,000 3,900

Nan nd nd nd nd nd 215 7,800 4,200 8,700 7,600 8,600

Kuang nd nd nd nd nd 1,100 1,700 16,400 7,400 1,900 18,700

Kok nd nd nd nd nd nd nd 2,600 2,800 5,000 1,300

Li nd nd nd nd nd 820 900 900 1,000 2,300 1,400

Ing nd nd nd nd nd 30 300 400 300 300 1,400

Mae Jang nd nd nd nd nd nd nd 600 1,850 130 460

Kwanpayao nd nd nd nd nd 50 100 700 1,600 600 180

Bung Burrapet nd nd nd nd nd 20 200 100 40 20 5

Central

Upper
Chao Phraya

nd nd nd nd nd 1,300 3,000 5,600 9,200 2,300 1,700

Middle
Chao Phraya

nd nd nd nd nd 2,700 7,800 4,400 13,800 2,800 4,600

Lower
Chao Phraya

nd nd nd nd nd 14,500 44,000 63,000 132,900 70,000 51,800

Upper Tha chin nd nd nd nd nd 1,450 4,700 4,900 4,400 4,800 1,300

Middle Tha chin nd nd nd nd nd 1,000 7,500 13,900 37,700 27,000 2,700

Lower
Tha chin

nd nd nd nd nd 2,400 97,800 100,000 20,450 84,000 27,700

Mae Klong nd nd nd nd nd 790 3,800 3,900 3,250 2,000 14,700

Khaewyai nd nd nd nd nd 64 1,500 3,900 600 100 200

Khaewnoi nd nd nd nd nd 190 3,000 800 900 450 600

Pasak nd nd nd nd nd 1,100 11,400 6,200 14,000 6,100 21,900
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Water Body
Year

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Lopburi nd nd nd nd nd 2,200 10,000 9,900 22,470 3,700 4,300

Noi nd nd nd nd nd 1,850 15,500 4,500 26,750 3,800 4,600

Sakae Krung nd nd nd nd nd 900 1,000 4,700 660 1,600 820

Pranburi nd nd nd nd nd 110-

90,000

3,500 800 3,600 700 2,600

Upper Petchburi nd nd nd nd nd 485 5,000 200 250 200 2

Lower Petchburi nd nd nd nd nd nd nd 4,800 5500 4,300 25,800

Kuiburi nd nd nd nd nd 120 700 500 3,600 400 350

Northeastern

Upper Pong nd nd nd nd nd 100 300 190 180 200 620

Lower Pong nd nd nd nd nd 300 160 670 nd 6,000 nd

Chi nd nd nd nd nd 130 200 170 360 400 250

Moon nd nd nd nd nd 70 220 5,600 1,000 300 680

Lam paw nd nd nd nd nd 750 200 480 300 500 3,500

Siew nd nd nd nd nd 400 100 120 2,100 400 501

Songkram nd nd nd nd nd 165 100 130 500 100 300

Loei nd nd nd nd nd 380 1,280 2,800 nd 30,000 3,600

Un nd nd nd nd nd 140 115 1,000 200 600 180

Lam Chi nd nd nd nd nd 20 150 50 45 300 360

Upper Lam Ta 
Kong

nd nd nd nd nd 800 7,300 9,200 4,000 55,000 4,600

Middle Lam Ta 
Kong

nd nd nd nd nd 20 800 450 nd nd nd

Lower Lam Ta 
Kong

nd nd nd nd nd 16,000 53,000 100,000 117,000 46,000 44,500

Nong Han nd nd nd nd nd 240 30 50 10 30 110

Eastern

Bangpakong 2.3 1.1 1.3 1.3 0.9 0.9 1.6 1.7 2.4 1.2 1.2

Prachinburi 0.6 1.1 1.5 0.9 1.3 1.2 1.5 1.4 1.9 1.5 0.8

Nakhonnayok 1 1.1 1.4 1.1 1.3 0.8 2 1.4 2.5 1.3 0.7

Rayong 0.6 1.4 1 1.5 1.1 1.5 3.2 1.2 1.3 2.1 0.8

Phrasae 1.1 1.3 1.1 1.4 2.2 1.4 3 1.8 1.3 2 0.6

Phungrad 0.8 1.1 1.6 1 1.3 0.7 5.1 1.5 2.5 2.2 1.4

Chanthaburi 0.4 0.9 1 0.8 1.1 1.2 3 1.2 1.2 1.3 0.7

Walu 0.3 nd 1 1.3 1.1 1.6 3.1 1.6 1.1 1 0.9

Trad 0.3 1.9 0.6 1.1 0.9 1.1 1.7 1.3 1.3 1 0.7



170 171

Water Body
Year

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Southern

Pakphanang nd nd nd nd nd 250 500 4,100 2,500 1,000 700

Pum Duang nd nd nd nd nd 350 1,700 1,600 1,000 400 300

Chumporn nd nd nd nd nd 900 1,700 2,400 1,000 2,300 27,700

Langsian nd nd nd nd nd 650 1,500 24,900 3,900 800 5,000

Trang nd nd nd nd nd 140 600 85,400 nd 4,500 950

Saiburi nd nd nd nd nd 1,250 1,400 3,100 nd 27,800 700

Pattani nd nd nd nd nd 2,700 700 7,500 nd 12,800 4,900

Khlongtapa nd nd nd nd nd nd nd nd nd 150 nd

Talae Noi nd nd nd nd nd 21 40 1,000 nd 50 270

Talae Lang nd nd nd nd nd 350 100 1,900 1,400 3,000 340

Upper Tapi nd nd nd nd nd 420 1,700 17,300 230 300 2

Lower Tapi nd nd nd nd nd 75 nd nd 4,000 7,800 2,400

Songkhla Lake nd nd nd nd nd 110 200 321,000 715,000 4,000 26,800

nd=	no	data	FCB	Standard	Class	3	=	4,000	MPN/	100	mg/l	(moderate	quality)
Source:	ONEP	1999	–	2005,	PCD	1993-2002

 
table 4: Standard Values of do, Bod and FcB 

 

parameter
Standard Value

class 1
Very good

class 2
Good

class 3  
moderate

class 4  
poor

class 5
Very poor

DO Natural 6 4 2 -

BOD Natural 1.5 2 4 -

FCB Natural 1000 4000 - -
Source:	Notification	of	the	National	Environment	Board,	No.8	issued	under	the	Enhancement	and	Conservation	of	National	Environmental	Quality	Act	
(1992)
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Figure 1: do in main rivers in the northern region – 1993-2003 
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Figure 2: Bod in main rivers in the northern region – 1993-2003 
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Figure 3: FcB in main rivers in the northern region – 1993-2003 
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Figure 4: do in main rivers in the central region – 1993-2003 
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Figure 5: Bod in main rivers in the central region – 1993-2003 
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Figure 6: FcB in main rivers in the central region – 1998-2003 
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Figure 7: do in main rivers in the eastern region – 1993-2003 
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Figure 8: Bod in main rivers in the eastern region – 1993-2003 
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Figure 9: FcB in main rivers in the eastern region – 1998-2003 
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Figure 10: do in main rivers in the northeastern region – 1993-2003 
 

Dissolved Oxygen

0

1

2

3

4

5

6

7

8

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Year

mg/l

Pong Chi Moon Lower Lam Ta Kong

 
Figure 11: Bod in main rivers in the northeastern region – 1993-2003 
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Figure 12: FcB in main rivers in the northeastern region – 1998-2003 
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Figure 13: do in main rivers in the Southern region – 1993-2003 
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Figure 14: Bod in main rivers in the Southern region – 1993-2003 
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Figure 15: FcB in main rivers in the Southern region – 1998-2003 
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SummarY 
A. Policy Reference 
1. Purpose: 
 The purpose of  this indicator is to track the overall state of  surface water quality, with reference 
to three key water quality parameters (DO, BOD and FCB), which are under severe pressure as a 
result of  growing urbanization and human development activities. 
2. Relevance to Environment Planning and Management: 
 To improve surface water quality, the Policy and Prospective Plan for Enhancement and 
Conservation of  National Environmental Quality, 1997-2016 has set 4 main policies as well as 
management, investment, law enforcement and supporting guidelines. The principal directions are to: 

• Accelerate the rehabilitation of  water quality in important water resources throughout the 
country 

• Reduce and control water pollution originating from community activities, agriculture and   
industry  

• Make producers of  polluted water responsible for paying for the management of    
water pollution 

• Promote and support private sector participation in water pollution management 
The 9th National Economic and Social Development Plan (2002-2006) describes the goal of  
environmental management as efficient pollution abatement management conducive to the 
development of  livable cities and communities. To improve surface water quality, upgrade and 
rehabilitation of  wastewater treatment systems and controlled growth of  industrial zones are favored.  
 Besides the above national policies, the Pollution Control Department is drafting the Water 
Pollution Management Plan. Five strategies and 15 mitigation measures are defined to achieve better 
surface water quality. For example, all main rivers should have DO no less than 2mg/l and BOD not 
more than 4 mg/l., and the quality of  water bodies even in densely populated areas should meet the 
national standards. 
3. Linkage to Other Indicators: 
Several indicators are directly linked to the surface water quality. These measures include  

• annual withdrawals of  ground and surface water,  
• domestic consumption of  water per capita,  
• percent of  population with adequate excreta disposal facilities,  
• access to safe water,  
• nfant mortality rate,  
• nutritional status of  children,  
• environmental protection expenditures as a percent of  Gross Domestic Product, and  
• expenditures on waste collection and treatment. 

4. Targets: 
 Under the Policy and Prospective Plan for Enhancement and Conservation of  National 
Environmental Quality, 1997-2016, the targets of  surface water quality are the following:  

1. The lower Chao Phraya river should have a DO of  not less than 4 mg/l, and tributaries contain 
and average DO of  not less than 2 mg/l by the year 2006. In addition, water quality should 
not decline from the existing state.  

2. The lower Tha Chin river should have an average DO of  not less than 4 mg/l and tributaries 
not less than 2 mg/l.  

3. Main rivers flowing through urban areas should have water quality no worse than designated 
surface water quality standards.  

[1]  
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[1]  

5. International Environment Treaties: 
 None applicable. 
6. Laws 
 Enhancement and Conservation of  National Environmental Quality Act (NEQA) 1992 
 Factory Act 1992 
 Navigation in Thai Waterways Act (volume 14) as amended in 1992 
 Public Health Act 1992 
 Cleanliness and Tidiness of  the Country Act 1992 
 Building Control Act 1979 
 Penal Code 1956 
 Fisheries Act 1947 
 Royal Irrigation Act 1942 
 
B. Analysis 
 Three key parameters (DO, BOD and FCB) were selected to explain surface water quality. PCD 
monitors a range of  parameters including temperature, pH, turbidity, conductivity, salinity, dissolve 
oxygen (DO), biochemical oxygen demand (BOD), total coliform bacteria (TCB), faecal coliform 
bacteria (FCB), total phosphate, nitrate (NO3-N), nitrite (NO2-N), ammonia (NH3-N), total dissolved 
solids (TDS), total solids (TS), suspended solids (SS). In addition, the contamination of  heavy metals 
including cadmium (Cd), chromium (Cr), manganese (Mn), nickel (Ni), lead (Pb), zinc (Zn), copper 
(Cu), mercury (Hg) are also monitored.  
 Tables 1 to 3 summarize the monitoring DO, BOD and FCB data of  surface water in Thailand 
during 1993-2002. Generally, the surface water quality in Thailand is in moderate to good condition, 
except for major rivers such as Ta Chin, Chao Phraya, Lam Ta Kong and Songkhla Lake. Water quality 
standards (DO, BOD and FCB) are presented in Table 4.  
 For the northern region, the water quality in 4 major rivers (Ping, Wang, Yom, Nan) were 
generally good. The average DO concentration was greater than 5 mg/l (Figure 1), BOD is quite low 
(Fig. 2). It is noted that contamination of  FCB has still been problematic in some rivers such as Wang 
and Nan rivers (Fig. 3), concentration of  FCB is greater than 4000 MPN/100 ml.  
 The water quality of  12 rivers in the central region can be described as moderate (Table 1, 
Table 2) in terms of  DO and BOD (see Tables 1 and 2) except for the lower part of  Chao Phraya River 
and the middle and lower parts of  Ta Chin (see Figure 4 and 5). The water quality of  Ta Chin (middle 
and lower) and lower Chao Phraya was poor due to low DO of  less than 2 mg/l and BOD was from 2-4 
mg/l and high contamination of  FCB greater than 4000 MPN/ 100ml (Fig. 4, 5, 6). Pollution is most 
severe in the Bangkok Metropolitan Region (BMR), especially in the lower reaches of  the Chao Phraya 
and Ta Chin Rivers, resulting from highly polluted industrial and domestic wastewater discharges. In 
this region, main sources of  organic pollution (BOD) are from domestic (39%), agriculture (37%) and 
industry (24%). For BMR, the main sources are domestic (81%) and industry (19%)1 

 For the eastern region, water quality can be broadly classified as moderate with DO from 4-6 
mg/l and BOD from 2-4 mg/l (Tables 1 and 2 and Figures 7 and 8). The contamination of  FCB was 
also observed in high concentration for most rivers of  the region except Walu and Trad rivers (Table 
3). After year 2000, increasing contamination of  FCB is realized in Rayong, Prachinburi and 
Bangpakong rivers (Figure 9).  

1 World Bank 2001: Thailand Environment Monitor 2001, Assess the status of water quality management in the country 
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 For the northeastern region, the water quality of  three main rivers of  Chi, Moon and lower Pong 
rivers is generally in good condition as with DO levels higher than 5 mg/l (Table 1, Figure 10) and 
fairly low BOD (less than 2 mg/l) (see Table 2 and Figure 11). Overall, FCB were found quite low for 
most of  the rivers (Table 3). The worst case of  poor water quality is seen in Lam Ta Kong especially 
with the lower part of  this lake, as illustrated by low DO, high BOD and high FCB (Figure 10 to 12). 
 In the southern region, the water quality of  rivers can be classified as moderate with high DO 
level and fair BOD levels (Tables 1 and 2 and Figures 13 and14). It is noted that Songkhla Lake had a 
poor water quality with low DO, high BOD and high contamination of  FCB (Tables 1 to 3). 
 It can be concluded that 4 rivers including lower Chao Phraya (Nonthaburi – Samutprakarn 
Province), lower Ta Chin (Nakorn Pathom – Samut Sakorn Provinces), lower Lam Ta Kong (Muang 
District, Nakorn Ratchasima Province) and Songkhla Lake (Muang District, Songkhla Province), have 
poor water quality. In general, PCD has reported that the water quality problem is arising from 
contamination of  FCB (31%), DO (25%) and BOD (3%)(other parameters of  TCB 30%, NH3 11% )2 

 These trends are disturbing though not surprising, as these river reaches receive large volumes 
of  domestic and industrial wastewater flows linked to commercial, industrial and community 
development activities. 

2 PCD 2004, State of Water Pollution 2003 
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 4.3 

Indicator Name Amount of  Treated Wastewater 

Year of Assessment 2005 

Type of Indicator Response 

Frequently Asked Question (FAQ) Is all or most of  the wastewater generated being 
treated? 

Priority Concern Inland Water Pollution 

Geographic Area Thailand 

Impact & Trend  Low and Intermittent 

Key Message More progress has to be made in achieving the 
target of  wastewater treatment as specified in the 
national policy. 
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technical inFormation 
A. Definition 
 Figures on influent of  wastewater to treatment plants (m3/day) plant is used to represent the 
amount of  wastewater treated. 
 
B. Data Source 
 Data on the status of  wastewater treatment plants, treatment capacity and influent capacity 
was extracted from “Rehabilitation and Improvement Plan for Collecting and Wastewater Treatment 
System for Municipalities of  Thailand” prepared by Pollution Control Department (PCD) in 2003. 
 
C. Geographic area / Population Coverage 
 Data on the status of  wastewater treatment plants, treatment capacity and influent capacity 
cover Bangkok and municipalities in the Northern, Central, Northeastern, Eastern and Southern 
Regions.  
 
D. Temporal Coverage 
 Data for the construction of  this indicator was only available for year 2003. 
 
E. Methodology and Frequency of Coverage 
 For municipalities in each region, information on the status of  wastewater treatment plants, 
treatment capacity and influent capacity is collected by PCD via questionnaires as part of  the study 
for Rehabilitation and Improvement Plan for Collecting and Wastewater Treatment for Municipalities 
of  Thailand in 2003. For Bangkok, such information is recorded directly by the Office of  the 
Permanent Secretary for the Bangkok Metropolitan Administration, 2004.  
 
F. Methodology of Data Manipulation 
 The data is shown exactly as obtained from the source and has not been manipulated in any 
way. 

QualitatiVe inFormation 
A. Strength and weakness (data level) 
 Information regarding the status of  treatment plants (both operating and those under 
construction) has been recorded continuously by PCD. The figures of  influent capacity, used as a 
proxy for the treated wastewater, are presented in this fact sheet for a single year (2003). Poor 
functioning of  treatment plants will make the volume of  influent an unreliable measure of  the 
effective degree of  treatment. Coverage for a single year has the drawback of  not capturing any 
significant underlying trends.  
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The data used are reliable as they were collected directly from municipalities for the whole 
country.  
 
C. Future Work Required (for data level and indicator level) 
 None anticipated. 
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SupportinG data taBleS, GraphS and mapS 
table 1: Status and capacity of Wastewater treatment plants 

 

Service area 

Status of treatment plant 
treatment 

capacity (m3/d) 

approx.   
influent   
capacity 
(m3/d) 

operation under 
construction total 

Bangkok 6 1 7 992,000 307,000 

Northern  12 1 13 229,599 28,888 

Central (1 plant is 
suspended) 

22 - 22 823,540 78,686 

Northeastern 12 2 14 235,785 126,627 

Eastern  14 - 14 288,900 97,463 

Southern 12 2 14 306,520 100,643 

Total  78 6 84 2,876,304 739,307 
Status	of	treatment	plant	was	derived	from	PCD,	2005	while	amount	of	influent	capacity	extracted	from	Rehabilitation	and	Improvement	Plan	for	
Collecting	and	Wastewater	Treatment	System	for	Municipalities	of	Thailand	by	PCD	2003	

 
Figure 1: number and type of operating Wastewater treatment plants 
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SummarY 
A. Policy Reference 
1. Purpose: 
 The amount of  wastewater treated gives an indication of  the overall effectiveness of  wastewater 
management. The objective is to treat as much wastewater as possible.  
2. Relevance to Environment Planning and Management: 
 In many countries large proportion of  wastewater is discharged to the environment with little or 
no treatment. This is economically, socially, and environmentally unsustainable, especially 
recognizing the increasing demands on finite water resources, rapidly expanding populations 
particularly in urban areas, industrial expansion, and the demands of  irrigated agriculture. Low water 
quality reduces the availability of  water resources for most uses, in particular domestic needs; and 
has adverse implications for public health. Wastewater treatment, therefore, is central to the 
requirements of  sustainability. The situation is particularly serious in developing countries where 
financial resources for pollution control are scarce. 
 Thailand has at least two national plans related to waste water treatment as follows: 
The 9th National Economic and Social Development Plan (NESDP) (2002-2006) specifies the goal of  
environmental management as an efficient pollution abatement management for developing of  livable 
cities and communities. Increased efficiency of  wastewater treatment system is selected for special 
attention. Local administrations are encouraged to manage and operate the system by themselves, 
and introduce a fee for the service.  
 In addition, the Pollution Control Department (PCD) drafted a Rehabilitation and Improvement 
Plan for Collecting and Wastewater Treatment Systems for the Municipalities of  Thailand (2003). The 
Plan foresees: accelerated rehabilitation of  wastewater treatment system in municipalities to increase 
their efficiency, financial support for system operation during the first phase to increase local 
administration ability, and building local capacity for successful management.  
3. Linkage to Other Indicators: 
 This indicator has important linkages to other socioeconomic and environmental indicators 
such as annual withdrawals of  both ground and surface water, the level of  BOD in water resources, 
concentrations of  faecal coliform, population growth, informal settlements, infrastructure expenditure 
and generation of  waste.  
4. Targets: 
 Wastewater treatment systems in municipalities should be operated efficiently and be managed 
by local administrations by 2006 (source: the Rehabilitation and Improvement Plan for Collecting and 
Wastewater Treatment Systems for the Municipalities of  Thailand, 2003) 
5. International Environment Treaties: 
 None applicable. 
6. Laws 

• Enhancement and Conservation of  National Environmental Quality Act (NEQA) 1992 
• Factory Act 1992 
• Navigation in Thai Waterways Act (volume 14) as amended in 1992 
• Public Health Act 1992 
• Cleanliness and Tidiness of  the Country Act 1992 
• Building Control Act 1979 
• Penal Code 1956 
• Fisheries Act 1947 
• Royal Irrigation Act 1942 
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B. Analysis 
 Over the past 20 years, Thai government has invested 67,290 million baht for construction of  
wastewater treatment systems [Rehabilitation and Improvement Plan for Collecting and Wastewater 
Treatment Systems for the Municipalities of  Thailand (2003)].  
 Table 1 summarizes the existing number of  wastewater treatment plants in the country, with an 
approximate total treatment capacity of  2.8 million m3/day, although the volume of  influent 
(approximately 740,000 m3/day) is less than 50% of  the installed capacity. This means that over half  
of  total wastewater generated is being discharged to the water bodies. The evaluation report of  the 
Ministry of  Natural Resources and Environment (2003) reported that most of  the wastewater 
treatment plants in the country performed average operating efficiency (69 wastewater treatment 
plant were assessed, 13 in were in good condition, 39 in fair condition and the rest in poor condition).  
 The causes of  inefficient operations of  wastewater treatment plants include insufficient budget 
for operation and maintenance (O&M), lack of  appropriately trained and experienced personnel for 
O&M, unclear legislation for wastewater treatment fee, poor enforcement of  standards and associated 
penalties, poor public relations and lastly, lack of  public involvement. 
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 5.1 

Indicator Name Generation of  Municipal Solid Waste – 1993 to 
2003 

Year of Assessment 2005 

Type of Indicator Pressure 

Frequently Asked Question (FAQ) Does the volume of  municipal solid waste 
continue to increase? 

Priority Concern Solid Waste Management 

Geographic Area Thailand 

Magnitude & Trend  High and Increasing 

Key Message The volume of  municipal solid waste continues to 
increase in Thailand, largely in line with the trend 
of  population and economic growth. 
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technical inFormation 
A. Definition 
 This indicator attempts to track the generation of  municipal solid waster generated over time; 
the result is expressed in tons of  municipal solid waste per day. 
 
B. Data Source 
 The data on the quantity of  municipal solid waste were obtained from the State of  the 
Environment Report, prepared by the Office of  Natural Resources and Environment Policy and 
Planning (ONEP) and the State of  Pollution Thailand prepared by the Pollution Control Department 
(PCD). The generation of  municipal solid waste was separated into Bangkok, urban areas covering 
municipalities and sanitary districts, and rural area (outside municipalities and sanitary districts). 
Data of  municipal solid waste generation in urban and rural areas is collected yearly by the Solid 
Waste Management Division, Waste and Hazardous Substance Management Bureau, Pollution Control 
Department (PCD), while the amount of  municipal solid waste generated in Bangkok is collected by 
the City Public Cleansing Bureau (CPCB).  
 
C. Geographic area / Population Coverage 
 Data is provided for the city of  Bangkok, other urban areas and rural areas and as such is 
representative of  all municipal solid waste generated for the country as a whole.  
 
D. Temporal Coverage 
 Estimates of  daily solid waste generated are provided on an annual basis for the period 1993 to 
2003. 
 
E. Methodology and Frequency of Coverage 
 For Bangkok, the quantity of  municipal solid waste is measured in tons per day and the results 
presented to the annual reports by the City Public Cleansing Bureau. For municipalities, the data on 
the volume of  municipal solid waste were from a questionnaire survey conducted annually by PCD. 
The questionnaires were distributed to all municipalities in Thailand. The questionnaire contains a 
range of  questions to obtain the following information: 

1. Volume of  waste generated (to be collected) 
2. Number of  collection trucks 
3. Frequency of  collection 
4. Volume of  waste appropriately disposed of  

Where the estimates of  municipal solid waste generation in rural areas were needed for comparative 
purposes, they were calculated based on an assumption that the volume of  solid waste generation 
per capita, per day was 0.4 kg, multiplied by respective population members.  
 
F. Methodology of Data Manipulation 
Data of  municipal solid waste generation were extracted from the following reports as follows:  

• State of  the Environment (1993-2003), prepared by ONEP  
• State of  Pollution Thailand (1993-2003) prepared by PCD 
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QualitatiVe inFormation 
A. Strength and weakness (data level) 
 The volume of  municipal solid wastes generated in Bangkok and municipalities is based on 
actual records of  the City Public Cleansing Bureau (CPCB) and PCD, respectively. This is different 
from rural areas where the amounts of  waste are approximations calculated on the basis of  assumed 
per capita solid waste generation of  0.4 kg per day multiplied by respective population members. The 
approximate nature of  rural waste volumes (that account for about 45% of  the country’s total 
volume) will inevitably affect the accuracy of  a countrywide estimate.  
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The total amount of  municipal waste for the country as a whole is still not known precisely 
since the figures of  waste generated in rural areas are approximations.  
 
C. Future Work Required (for data level and indicator level) 
 Future work required to improve data of  municipal waste generation in Thailand need to focus 
mainly on rural areas, specifically to: 

1. Study, update and revise the assumed uniform figure of  per capita waste generation (0.4 kg/
cap/day) to reflect current conditions.  

2. Collect information of  municipal waste generated in rural areas, through questionnaires, in 
order to know better the actual quantities of  waste generated in such areas.  

PCD has already initiated such a project.  

SupportinG data taBleS, GraphS and mapS 
Figure 1: municipal Solid Waste Generated – 1993-2003 
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table 1: municipal Solid Waste Generated – 1993-2003 
 

area 
amounts of municipal solid waste generated (tons per day) 

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
Bangkok 7,050 7,000 7,192 8,098 8,949 8,497 8,990 9,130 9,317 9,617 9,340 

Municipalities 
(urban)1 

3,422 5,618 6,311 6,658 8,196 7,414 12,328 11,785 11,903 11,976 12,100 

Sanitary2 
district 

4,138 4,184 4,655 4,895 4,819 4,777 - - - - - 

Outside 
municipality & 
sanitary 
districts (rural) 

16,030 16,206 16,334 16,378 15,138 16,558 16,561 17,255 17,423 17,632 17,800 

Total 30,640 33,008 34,492 36,029 37,102 37,246 37,879 38,170 38,643 39,225 39,240 

Total 
population 
(million) 

58.3 59.1 59.5 60.1 60.8 61.5 61.7 61.9 62.3 62.8 63.1 

GDP at 
constant price 
(million baht) 

3.17 3.63 4.19 4.61 4.73 4.64 4.69 nd nd nd  

1)	In	Thailand,	municipalities	are	separated	into	3	groups	as	Subdistrict	municipalities,	Muang	municipalities	and	Nakhon	municipalities.	Subdistrict	
municipalities	have	a	minimum	population	of	7,	000	and	a	density	of	1500	people	per	km2.	Muang	municipalities	are	either	those	that	are	located	in	
the	center	of	the	province	or	have	a	minimum	population	of	10,000	with	the	density	of	3,000	people/km2.		
2)	The	largest	municipality	is	Nakhon	municipality,	with	a	population	of	more	than	50,000	and	population	density	in	excess	of	3,000	per	km2	

Source:	Total	population	number	accessed	on	www.nso.go.th,	2005	(NSO:	National	Statistical	Office)and	GDP	accessed	on	www.nesdb.go.th,	2005	
(NESDB:	National	Economic	and	Social	Development	Board	

 
Figure 2: population Growth and Gross domestic product – 1993-2003 
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3 In Thailand, municipalities are separated into 3 groups as Subdistrict municipalities, Muang municipalities and Nakhorn municipalities. 
Subdistrict municipalities have a minimum population of 7,000 and a density of 1,500 people per km2. Muang municipalities can either those 
that are located in the center of their province or have a minimum population of 10,000 with the density of 3,000 peple/km2. The biggest 
municipalities are Nakhorn municipalities with a population of more than 50,000 and population density in excess of 3,000 per km2.  
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table 2: per capita Solid Waste Generation rates in thailand 
 

area Generation rate, 2001 
(kg/cap/day)1 

Generation rate 2001   
(kg/cap/day)4 

Thailand average 0.65 0.62 

Urban Areas 0.4-1.9  

Bangkok 1.3 1.63 

Municipalities and Pattaya  1.02 

• Central & Eastern  1.1 

• Northern  0.88 

• Northeastern  0.83 

• Southern  1.07 

• Outside Municipalities & 
Sanitary districts 

 0.39 

Khon Kaen Province 1  

Ranong Province 0.7  

Chanthaburi Province 0.6  

Kanchanaburi Province 1.3  

Rural Areas  0.4-0.6  

Tourist areas   

Pattaya, Chonburi Province 1.6  

Patong Beach, Phuket Province 5  
1)	All	sanitary	districts	were	abolished	in	1999	and	merged	with	municipalities	
2)	World	Bank	(2003)	using	2001	PCD	data.	It	includes	solid	waste	produced	by	all	sources,	normalized	to	the	registered	population	as	non-
registered	was	not	available.	Bangkok	coefficients	based	on	personal	communication	with	JBIC,	2000.	It	includes	non-registered	population.	Bangkok	
figure	would	become	1.6	kg/capita/day	if	normalized	to	registered	population	only.	
Source:	Draft	National	Solid	Waste	Management	Plan,	2003	

4 Draft National Solid Waste Management Plan, 2003 
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SummarY 
A. Policy Reference 
1. Purpose: 
• Municipal solid waste generation was developed as a pressure indicator to address the concern 
about rising municipal solid waste accompanying population and economic growth. It is expressed as 
the amount of  municipal waste generated per day. 
2. Relevance to Environment Planning and Management: 
The Policy and Prospective Plan for Enhancement and Conservation of  National Environmental 
Quality, 1997-2016 has formulated four broad policies for solid waste management:  

• Undertake sanitary solid waste and night soil management, from storage, collection, and 
transport to disposal.  

• Control the rates of  solid waste generation by the public and promote recycling of  solid waste.  
• Promote and encourage private sector investment in construction and/or administration, an 

implementation of  solid waste and night soil management systems 
• Promote and encourage more participation of  the public and non-governmental organizations 

in solving solid waste and night soil problems 
The Ninth National Economic and Social Development Plan (2002-2006) has formulated an approach 
to waste management under the section “Efficient pollution abatement management conducive to the 
livable cities and communities”. The essence of  the approach is Development of  waste disposal 
systems that are acceptable to communities.  
 Strict law enforcement, adoption of  appropriate technologies, and upward adjustment of  
environmental standards to international levels.  
 In addition, the National Solid Waste Management Plan (2003) also proposes social, economic, 
legal and subsidiary measures to help improve solid waste management in Thailand.  
3. Linkage to Other Indicators: 
 Not applicable. 
4. Targets: 
 According to the Draft National Solid Waste Management Plan (2003), by 2006, Thailand 
should limit solid waste generation to no more than 1.0 kg/capita/day for big cities such as Bangkok, 
and not more than 0.6 -0.8 kg/capita/day for municipalities.  
5. International Environment Treaties: 
None applicable. 
6. Laws 

• Enhancement and Conservation of  National Environmental Quality Act 1992 
• Public Health Act 1992 
• Public Order and Cleanliness Act 1992 
• Building Control Act 1992 
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B. Analysis 
 During 1993-2003, the volume of  municipal solid waste generated increased approximately by 
28% from 30,640 t/day in 1993 to 39,240 t/day in 2003. (Table 1 and Figure 1). In 2003, 
approximately 45% (17,800 t/day) of  all municipal solid wastes were generated outside the 
municipalities and sanitary districts), 31% (12,100 t/day) produced in the municipalities including 
Pattaya City and the rest (24%) produced in Bangkok (9,340 tons per day).  
 Nationally, the average volumes of  solid waste per person during 2001-2004 ranged between 
0.62-0.65 kg/day (Table 2). Generally speaking, over 0.5 kg of  wastes is produced by each person. It 
can be seen that urban areas generated more solid waste (0.4-1.9 kg/cap/day) than rural areas (0.4-
0.6 kg/cap/day). This is mostly due to more businesses and other industrial activities in urban 
centers. In addition, tourist areas create high volumes of  waste per person. For example, the solid 
waste generation in Patong Beach, Phuket was approximately 5 kg/capita/day, which was higher than 
in Bangkok. 
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 5.2 

Indicator Name Percentage of  Collected Municipal Solid Waste – 
1993 to 2003 

Year of Assessment 2005 

Type of Indicator State 

Frequently Asked Question (FAQ) What proportion of  municipal solid waste is 
being collecteds 

Priority Concern Solid Waste Management 

Geographic Area Thailand 

State & Trend  Average and Stabilizing 

Key Message Nationwide, outside Bangkok, the amount of  
municipal waste collected varied from 46-61% of  
the amount generated. The percentage was 
higher in Bangkok (more than 95%) than in the 
municipalities where collection was estimated to 
be around 75-85% of  waste generation. The 
lowest collection rate is in rural areas (15 -25%).  
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technical inFormation 
A. Definition 
 This indicator attempts to track the amount of  collected municipal solid waste in Bangkok, 
urban areas (municipalities and sanitary districts) and rural areas (outside municipalities and 
sanitary districts); it is expressed as the amount of  solid waste collected daily (tons/day). 
 
B. Data Source 
 Similar to the pressure indicator, the data of  municipal collected solid waste were obtained 
from the State of  the Environment Reports, prepared by ONEP and the State of  Pollution in Thailand 
(prepared by PCD). Such data in urban and rural areas were collected yearly by the Solid Waste 
Management Division, Waste and Hazardous Substance Management Bureau, Pollution Control 
Department (PCD). Whereas, the data of  municipal collected waste in Bangkok were collected by the 
City Public Cleansing Bureau.  
 
C. Geographic area / Population Coverage 
 The estimates cover Bangkok, urban areas and rural areas and are representative of  municipal 
solid waste collection for the country as a whole.  
 
D. Temporal Coverage 
 Data are provided on an annual basis between 1993 to 2003. 
 
E. Methodology and Frequency of Coverage 
 Data on waste collection in municipalities and sanitary districts were gathered from a 
questionnaire survey conducted by PCD. The questionnaires were distributed to all municipalities. 
However, PCD did not usually report the results of  the questionnaire surveys to the public. Therefore, 
the estimate volumes of  collected wastes needed calculations. In contrast, the volume of  wastes 
collected in Bangkok was recorded by the City Public Cleansing Bureau (in t/day), and the results 
were available to the public every year.  
 
F. Methodology of Data Manipulation 
 There were no data of  municipal waste collection available for urban (municipality and sanitary) 
and rural areas. Therefore, the assumption that 85% and 25% of  total waste generated from urban 
and rural areas, respectively, in 2003, was made. This assumption is based upon the approximation 
of  the National Strategic Plan for General and Hazardous Municipal Solid Waste Management (ONEP, 
2005) that municipalities have an average ability to collect approximately 80-90% of  waste while a 
lower range of  20-30% was considered for rural areas. In estimating data of  waste collected for prior 
years (1993-2002), the 2003 estimates (85% and 25% of  wastes generated) were decreased by 1% 
every year.  
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QualitatiVe inFormation 
A. Strength and weakness (data level) 
 The volume of  waste collected in Bangkok are actual readings made daily (represented by t/day 
annually) by CPCB. In other urban areas and in rural areas, the estimates of  collected wastes are 
based on the assumption that averages collection rates are 85% and 25% in urban and rural areas, 
respectively, and gradually decreased every year.  
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The total volume of  collected wastes in Thailand is still an approximation, as the figures of  
waste collected in urban and rural areas are informed approximations rather than actual magnitudes. 
 
C. Future Work Required (for data level and indicator level) 
 For the improvement of  the indicator and the fact sheet, Information on actual collection of  
waste in municipalities and rural areas are needed. 

SupportinG data taBleS, GraphS and mapS 
Figure 1: municipal Solid Waste Generated, collected and un-collected – 1993-2003 
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table 1: municipal Solid Waste Generated, collected and uncollected – 1993-2003 
 

Year area 

municipal solid 
waste  

generated  
(ton/day)

municipal solid 
waste colleted 

(ton/day)

municipal solid 
waste  

uncollected  
(ton/day)

1993 Bangkok 7,050 6,200 850

Municipality & Pattaya district 3,422 2,566 856

Sanitary District 4,138 3,103 1,035

Rural 16,030 2,404 13,626

Total 30,640 14,273 (46%)1 16,367

1994 Bangkok 7,000 6,700 300

Municipality & Pattaya district 5,618 4,269 1349

Sanitary District 4,184 3,179 1005

Rural 16,206 2,592 13614

Total 33,008 16,740 (50%) 16,268

1995 Bangkok 7,192 6,982 210

Municipality & Pattaya district 6,311 4,859 1452

Sanitary District 4,655 3,584 1070

Rural 16,334 2,776 13558

Total 34,492 18,201(52%) 16,291

1996 Bangkok 8,098 8,018 80

Municipality & Pattaya district 6,658 5,193 1465

Sanitary District 4,895 3,818 1,077

Rural 16,378 2,948 13,430

Total 36,029 19,977(55%) 16,052

1997 Bangkok 8,949 8,859 90

Municipality & Pattaya district 8,196 6,474 1722

Sanitary District 4,819 3,807 1012

Rural 15,138 2,876 12262

Total 37,102 22,016(59%) 15,086

1998 Bangkok 8,497 8,415 85

Municipality & Pattaya district 7,414 5,931 1483

Sanitary District 4,777 3,821 956

Rural 16,558 3,311 13247

Total 37,246 21,478(57%) 15,678

1999 Bangkok 8,990 8,900 90

Municipality & Pattaya district 12,328 9,385 2943

Sanitary District - - -

Rural 16,561 3,477 13,084

Total 37,879 21,762(57%) 16,117
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Year area 

municipal solid 
waste  

generated  
(ton/day)

municipal solid 
waste colleted 

(ton/day)

municipal solid 
waste  

uncollected  
(ton/day)

2000 Bangkok 9,130 9,041 90

Municipality & Pattaya district 11,785 9,663 2,121

Sanitary District - - -

Rural 17,255 3,769 13,486

Total 38,170 22,473(58%) 15,697

2001 Bangkok 9,317 9,220 97

Municipality & Pattaya district 11,903 9,879 2,024

Sanitary District - - -

Rural 17,423 4,007 13,416

Total 38,643 23,106(59%) 15,537

2002 Bangkok 9,617 9,521 96

Municipality & Pattaya district 11,976 10,059 1,917

Sanitary District - - -

Rural 17,632 4,231 13,401

Total 39,225 23,811(60%) 15,414

2003 Bangkok 9,340 9,245 95

Municipality & Pattaya district 12,100 10,285 1,812

Sanitary District - - -

Rural 17,800 4,450 13,350

Total 39,240 23,980 (61%) 15,260
Note:	Percentage	in	brackets	represent	percentage	of	waste	collected	over	amount	of	waste	generation
Source:	State	of	the	Environmental	Report	1997-2005,	State	of	Pollution	Thailand	1993-2002

 
Figure 2: percentage of municipal uncollected Waste in Bangkok,   

municipalities & pattaya district and rural areas, 1993-2003 
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SummarY 
A. Policy Reference 
1. Purpose: 
 The amount of  municipal solid waste collected is developed as a state indicator to help monitor 
progress under municipal solid waste management.  
2. Relevance to Environment Planning and Management: 
 The Policy and Prospective Plan for Enhancement and Conservation of  National Environmental 
Quality (1997-2016) has set 4 policies for solid waste management as follows:  
 Undertake sanitary solid waste and night soil management, from storage, collection, and 
transport to disposal.  
 Control rates of  generating solid waste by the public and promote recycling of  solid waste.  
Promote and encourage a role for private sector investment, construction and/or administration, an 
implementation of  solid waste and night soil management systems 
 Promote and encourage more participation of  public and non-governmental organizations in 
solving solid waste and night soil problems. 
 The 9th NESDP (2002-2006) has defined a strategy in the efficient pollution abatement section. 
The strategy favors development of  waste disposal systems that are acceptable to communities, strict 
law enforcement, adoption of  appropriate technologies, and upward adjustment of  environmental 
standards to international levels. 
3. Linkage to Other Indicators: 
 Quality of  surface water and groundwater / Percentage of  waste disposal. 
4. Targets: 
 The Draft National Solid Waste Management Plan has a specific upper limit for uncollected 
waste in Bangkok, municipalities and Pattaya of  5% and 10% in smaller towns (Tambon 
municipalities). 
5. International Environment Treaties: 
 None applicable. 
6. Laws 

• Enhancement and Conservation of  National Environmental Quality Act 1992 
• Public Health Act 1992 
• Public Order and Cleanliness Act 1992 
• Building Control Act 1992 

 
B. Analysis 
 Nationally, the amount of  collected waste increased during 1993-2003 (Table 1 and Figure 1) 
ranging between 46-61% of  the total wastes. Solid waste collection was generally better in urban 
areas. Since 1995, Bangkok has collected almost 100% of  the waste it produces (Figure 2). In other 
areas, collection efforts were not as high with an average of  85% in 2003 and less than that in the 
earlier years. World Bank (2003) reported larger cities (Muang Municipalities) typically having more 
efficient collection than smaller towns (Tambon municipalities). The collection rates in rural areas 
were approximately 20-30% of  the total wastes. Therefore, we can conclude that Bangkok achieved 
the 5% target of  uncollected wastes by 2003 while other municipalities failed to achieve this target. 
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 5.3 

Indicator Name Percentage of  Waste Disposal and Utilization - 
1993-2003 

Year of Assessment  

Type of Indicator Response 

Frequently Asked Question (FAQ) Is solid waste properly disposed of  in Thailand? 

Priority Concern Solid Waste Management 

Geographic Area Thailand 

State & Trend  Low and Sporadic 

Key Message Overall, Thailand has low ability to dispose of  
waste properly and utilize it. The avearage 
percentage of  waste disposed ranged between 32 
and 65 of  the amount collected. One exception is 
in Bangkok where all waste was disposed of. The 
percentage of  waste utilization is relatively low 
(10-18%) and needs to be improved to meet the 
2005 30% target set in the Draft National Solid 
Waste Management Plan 2005. 
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technical inFormation 
A. Definition 
 This indicator attempts to track the percentage of  disposal waste and utilization.  
 
B. Data Source 
 Data of  waste disposal in Bangkok are obtained from the State of  the Environment Report, 
produced by the Office of  Natural Resources and Environment Policy and Planning (ONRE) and the 
State of  Pollution Thailand (prepared by PCD). Data of  waste disposal in urban and rural areas are 
assumed from calculation.  
 Data of  waste utilization are also obtained from the State of  the Environment Report and the 
State of  Pollution Thailand.  
 
C. Geographic area / Population Coverage 
 Estimates are provided for Bangkok, urban areas (municipalities and sanitary districts) and 
rural areas (outside municipalities and sanitary districts) and are representative of  waste disposal 
and utilization for the country as a whole. 
 
D. Temporal Coverage 
 Data of  solid waste disposal cover the period of  1993-2003; data of  waste utilization cover the 
period 1996-2003. 
 
E. Methodology and Frequency of Coverage 
 For Bangkok, data on the amount of  disposal waste were collected by the City Public Cleansing 
Bureau (CPCB). The data on the amount of  waste utilization were collected using a questionnaire 
survey by the Environmental Offices located in different regions of  Thailand. 
 
F. Methodology of Data Manipulation 
 Due to the data on waste disposal in municipalities and rural areas, between 1993-2003, were 
not available. The volume of  wastes disposed in 2003 was assumed to be 55% and 15% of  the total 
wastes collected. The average waste disposal rates, between 1993 to 2003, were 5668 t/day and 685 
t/day in municipal and rural areas, respectively. The figures were based on the Draft Rehabilitation and 
Increase Efficiency on Solid Waste Disposal Plan (2005). The waste disposal rates/volumes for prior 
years were estimated by decreasing the 2003 proportion (55% and 15%) by 1% for each previous year.  

QualitatiVe inFormation 
A. Strength and weakness (data level) 
 Only in Bangkok are figures of  waste disposal based on actual measurements. Elsewhere these 
estimates are educated approximations derived under assumed percentages of  waste disposal of  45-
55% and 5-15%, respectively, of  the total amount of  waste collected. Data of  waste utilization are 
limited, as people do not pay much attention to waste separate. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The amount of  waste disposal is reliably estimated only for Bangkok, while for municipalities 
and rural areas the estimates are derived using assumed disposal rates. Countrywide totals are 
therefore affected by this element of  uncertainty.  
 
C. Future Work Required (for data level and indicator level) 
 None anticipated. 
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SupportinG data taBleS, GraphS and mapS 
table 1: number of Sanitary landfill Sites – 1997-2002 

 

Year number of sanitary landfill 
sites 

1997 12 

1998 19 

1999 24 

2000 58 

2001 95 

2002 107 
Source: State of  the Environment Reports 1997-2003 

 
table 2: Generated, collected and disposed municipal Solid Waste – 1993-2003 

 

Year area 
municipal solid 
waste gener-

ated (ton/day)

municipal solid 
waste colleted 

(ton/day)

municipal solid 
waste uncol-

lected  
(ton/day)

1993 Bangkok 7,050 6,200 2,000

Municipality & Pattaya district 3,422 2,566 1154

Sanitary District 4,138 3,103 1396

Rural 16,030 2,404 120

Total 30,640 14,273 4,670 (32%)6

1994 Bangkok 7,000 6,700 4,690

Municipality & Pattaya district 5,618 4,269 1,963

Sanitary District 4,184 3,179 1,462

Rural 16,206 2,592 155

Total 33,008 16,740 8,270 (49%)

1995 Bangkok 7,192 6,982 5,853

Municipality & Pattaya district 6,311 4,859 2,283

Sanitary District 4,655 3,584 1,684

Rural 16,334 2,776 194

Total 34,492 18,201 10,014(55%)

1996 Bangkok 8,098 8,018 7,732

Municipality & Pattaya district 6,658 5,193 2,492

Sanitary District 4,895 3,818 1,832

Rural 16,378 2,948 235

Total 36,029 19,977 12,291 (61%)

1997 Bangkok 8,949 8,859 8,853

Municipality & Pattaya district 8,196 6,474 3,172

Sanitary District 4,819 3,807 1,865

Rural 15,138 2,876 258

Total 37,102 22,016 14,148(64%)
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Year area 
municipal solid 
waste gener-

ated (ton/day)

municipal solid 
waste colleted 

(ton/day)

municipal solid 
waste uncol-

lected  
(ton/day)

1998 Bangkok 8,497 8,415 8,415

Municipality & Pattaya district 7,414 5,931 2965

Sanitary District 4,777 3,821 1910

Rural 16,558 3,311 331

Total 37,246 21,478 13,621(63%)

1999 Bangkok 8,990 8,900 8,900

Municipality & Pattaya district 12,328 9,385 4,786

Sanitary District - - -

Rural 16,561 3,477 382

Total 37,879 21,762 14,068 (64%)

2000 Bangkok 9,130 9,041 9,041

Municipality & Pattaya district 11,785 9,663 5,024

Sanitary District - - -

Rural 17,255 3,769 452

Total 38,170 22,473 14,517(64%)

2001 Bangkok 9,317 9,220 9,220

Municipality & Pattaya district 11,903 9,879 5,235

Sanitary District - - -

Rural 17,423 4,007 520

Total 38,643 23,106 15,065(65%)

2002 Bangkok 9,617 9,521 9,521

Municipality & Pattaya district 11,976 10,059 5,431

Sanitary District - - -

Rural 17,632 4,231 592

Total 39,225 23,811 15,544(65%)

2003 Bangkok 9,340 9,245 9,245

Municipality & Pattaya district 12,100 10,285 5,656

Sanitary District - - -

Rural 17,800 4,450 667

Total 39,240 23,980 15,568(64%)
Note:	Percentage	in	brackets	represent	percentage	of	waste	disposed	over	amount	of	waste	collected
Source:	State	of	the	Environment	Reports	1993-2005
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Figure 1: municipal Solid Was te Generated, collected and disposed – 1993-2003
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Figure 2: municipal Solid Waste Generated, collected and disposed 
Bangkok city – 1993-2003
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table 3: Waste Generated, potential of Waste utilization and Waste

amount of waste
(million ton/year)

Year
1996 1997 1998 1999 2000 2001 2002 2003

Waste generation 13.1 13.5 13.6 13.8 13.9 14.1 14.3 14.4

Potential waste utilization 5.8 6.1 6.1 6.2 6 6.1 12.7 12.5

Waste utilization 1.4 1.5 1.6 1.8 2 2.2 2.6 2.8

% of  waste utilization 10.7 11.1 11.8 13 14.4 15.6 18.2 19.4
Source:	State	of	the	Environment	Reports	1997-2005,	State	of	Pollution	Thailand	1993-2003
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Figure 3: Waste Generated, potentially utilized and utilized - 1996-2003 
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SummarY 
A. Policy Reference 
1. Purpose: 
 The amount of  waste disposed and waste utilized are developed as response indicator to the 
challenge of  municipal solid waste management.  
2. Relevance to Environment Planning and Management: 
 The Policy and Prospective Plan for Enhancement and Conservation of  National Environmental 
Quality, 1997-2016 has set 4 broad policies for solid waste management, namely to 1) undertake 
sanitary solid waste and night soil management, from storage, collection, and transport to disposal. 
2) Control rates of  generating solid waste by the public and promote recycling of  solid waste. 3) 
Promote and encourage a role for private sector investment, construction and/or administration, an 
implementation of  solid waste and night soil management systems 4) Promote and encourage more 
participation of  public and non-governmental organizations in solving solid waste and night soil 
problems. 
 The Ninth National Economic and Social Development Plan (2002-2006) has defined its 
strategy in the section “Efficient pollution abatement management conducive to the livable cities and 
communities”. The strategy calls for the development of  waste disposal systems that are acceptable 
to communities, strict law enforcement, the adoption of  appropriate technologies, and the upward 
adjustment of  environmental standards to international levels.  
3. Linkage to Other Indicators: 
 Public health. 
 Waste disposal site. 
 Financial support for waste disposal and utilization. 
4. Targets: 
 The National Solid Waste Management Plan (2003) contains specific targets with respect to 
solid waste management, namely 

• Utilization, by 2005, of  30% of  all waste generated  
• Construction of  waste disposal centers in at least half  of  the country’s province by 2005 and in 

all provinces by 2011 
5. International Environment Treaties: 
 None applicable. 
6. Laws 

• Enhancement and Conservation of  National Environmental Quality Act 1992 
• Public Health Act 1992 
• Public Order and Cleanliness Act 1992 
• Building Control Act 1992 

 
B. Analysis 
 Nationally, the number of  waste disposal sites increased from 12 sites in 1997 to 107 sites in 
2002 (Table 1), resulting in an increase of  waste collection across the country (Table 2 and Figure 1). 
However, Thailand still has a low ability to dispose of  waste, as clearly shown in Figure 1, with 
fluctuation of  32-65%. In major cities such as Bangkok nearly 100% of  waste generated was 
collected and disposed since 1996 (see Figure 2). In municipalities and rural areas, the ability to 
dispose of  waste was much lower, approximately 45-55% and 5-15% of  waste collected, respectively.  
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 The latest figure of  107 disposal sites was recorded in 2002 (see Table1). The information on 
the estimated volumes of  wastes from over 1,000 disposal sites were made publicly available. Only 
104 sites were properly constructed, normally those with national government-funded projects (World 
Bank, 2003). 
 There is a sign of  increasing waste utilization from 1996-2002 (Table 3 and Figure 3). However, 
the percentage of  waste utilization is still relatively low (10-18% of  the total volume of  waste 
generated). This needs to be improved urgently to reach the 30% target of  the Draft National Solid 
Waste Management Plan.  
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 6.1 

Indicator Name Amount of  Hazardous Substances Utilized - 1993 
to 2003 

Year of Assessment 2005s 

Type of Indicator Pressure 

Frequently Asked Question (FAQ) What is the amount of  hazardous chemicals 
being imported and generated in Thailand?s 

Priority Concern Hazardous Waste Management 

Geographic Area Thailand 

Magnitude & Trend  High and Increasing 

Key Message The amount of  hazardous substances both 
imported and produced in Thailand has been 
increasing as the economy grew. Some 
moderation of  the trend is noticeable in recent 
years.  
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technical inFormation 
A. Definition 
 Hazardous substances in this report include two groups. The first are substances available in 
the Thai market from all sources, domestic and imports, excluding agricultural products. The second 
group is agricultural hazardous substances.  
 
B. Data Source 
 The Pollution Control Department (PCD) maintains data on the importation and domestic 
production of  hazardous substances, while information on agricultural hazardous substances is 
maintained by the Department of  Agriculture (DOA), Ministry of  Agriculture and Cooperatives. 
 
C. Geographic area / Population Coverage 
 The data utilized to construct this indicator is representative of  most major hazardous 
substances imported and produced in Thailand.  
 
D. Temporal Coverage 
 Information on production of  hazardous chemicals was available from the year 1993 to 2002, 
while data on importation of  agricultural hazardous substance is for 1996 to 2003. 
 
E. Methodology and Frequency of Coverage 
 Data on imported hazardous substances, as well as information on domestic production of  
these compounds are collected by the Customs Department. For agricultural hazardous substances, 
the data on importation is collected annually by DOA.. All information can be accessed from the 
DOA’s website (www.doa.go.th). 
 
F. Methodology of Data Manipulation 
 Annually, the data on importation and domestic production of  hazardous substances were 
reported separately for the groups mentioned in Section A. Each group contains information on the 
country of  origin, amounts and price. For agricultural hazardous substances, the volumes were 
subdivided by different chemical groups. 

QualitatiVe inFormation 
A. Strength and weakness (data level) 
 Not specified. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 Not specified. 
 
C. Future Work Required (for data level and indicator level) 
 None anticipated. 



206 207

SupportinG data taBleS, GraphS and mapS 
Figure 1: annual import and domestic production of non-agricultural hazardous 

Substances – 1993-2003 
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table 1: annual import and domestic production of non-agricultural hazardous 

Substances – 1993-2003 (million tons) 
 

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Imported 2.79 3.01 3.23 3.4 3.22 3.11 3.37 3.54 4.59 5.38 4.6

Domestic 
Produced

2.74 5.88 6.61 8.89 9.7 9.8 9.87 14.23 24.74 28 22.3

Total 5.53 8.89 9.84 12.29 12.92 12.91 13.24 17.77 29.33 33.38 26.9
Source:	ONEP	1994-2004,	PCD	1993-2002

 
Figure 2: annual import of agricultural hazardous Substances – 1996-2004 
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table 2: annual import of agricultural hazardous Substances – 1996-2004 (tons) 
 

type of hazard-
ous substances 1996 1997 1998 1999 2000 2001 2002 2003 2004

Insecticide 14,401 12,543 12,823 19,525 12,533 16,673 16,356 14,996 5,461

Bio-Pesticide 89.4 72.6 78.3 43.3 45 80 68.4 124.4 49.5

Fungicide 6,447 5,820 3,683 7,204 7,392 7,824 8,891 10,326 4,163

Herbicide 23,535 22,459 15,108 27,639 29,714 32,422 36,596 50,464 32,971

Acaricide 369 237 235 157 274 296 339 363 125

Rodenticide 92 191 224 216 141 199 131 122 93

Plant Growth 
Regulator (PGR)

463 538 587 876 1,162 1,460 1,417 2,092 924

Molluscicide 215 72 46 150 226 156 187 422 97

Fumigants 82 219 190 285 569 784 1,089 792 437

Nematocide 39 24 0.3 22 21 - - 20 -

Others: methyl 
chloride

- - - - 657 644 231 132 88

Total 48,624 42,180 32,977 56,120 52,738 60,541 65,310 79,857 44,410
Source:	Department	of	Agriculture	(www.doa.go.th,	2004)
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SummarY 
A. Policy Reference 
1. Purpose: 
 Hazardous substances are an indispensable component of  overall economic development. Their 
use in many situations is indispensable. At the same time, wider use of  hazardous substances by 
different branches of  the economy requires increasingly sophisticated regulation and waste 
management to avoid potential harm 
2. Relevance to Environment Planning and Management: 
 This indicator is related to the degree of  health risk resulting from hazardous substances which 
potentially affects the entire Thai population. To minimize this risk, the Thai government has 
formulated a policy on prevention and treatment of  hazardous substances under the National Policy 
and Perspective Plan for Enhancement and Conservation of  National Environmental Quality 1997–
2016. This seeks to reduce and control adverse effects of  hazardous substances from all types of  
sources. Plans on emergency procedures in case of  accidents involving hazardous substances, 
especially in high risk areas, are being designated. In addition, a national toxicity center, as well as a 
hazardous substances information center is to be established. 
 The policy on prevention and treatment of  hazardous substances consists four principal 
element, namely: 

1. Establishment of  an efficient management system for hazardous substances covering 
importation, production, transportation, trade, usage, storage and waste treatment.  

2. Development of  protection and remedial measures aimed at emergencies resulting from 
mishandling of  hazardous substances by the industrial sector, including transportation and 
warehousing.  

3. Promotion of  methods allowing to reduce the use of  pesticides.  
4. Encouragement of  private sector participation in solving problems of  hazardous substance 

management. 
In addition, Thailand’s Second National Master Plan on Chemical Safety (2002-2006) contains a 
specific plan (Subcommittee on Policy and Plan under the National Coordinating Committee on 
Chemical Safety, September 2001), designed to better manage and control chemicals in the country. 
This plan envisaged five main interventions as follows: 

1. Development of  national chemical networks 
2. Development system for management and prevention of  chemical accidents 
3. Capacity building for the management of  chemical substances 
4. Development of  a network of  national toxicity centers 
5. Support relevant research and development  

3. Linkage to Other Indicators: 
 This indicator is linked to the volume of  hazardous wastes generated, as well as to areas of  
land contaminated by hazardous wastes, and expenditures on hazardous waste treatment or 
disposal. 
4. Targets: 
 The overall target of  Thai policy is simply to reduce and control adverse effects of  hazardous 
substances from all type of  sources. 
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5. International Environment Treaties: 
 The objective of  the Rotterdam Convention on Prior Informed Consent Procedure for Certain 
Hazardous Chemicals and Pesticides in International Trade is to promote shared responsibility and 
cooperation among parties involved in the international trade of  certain hazardous chemical to 
protect human health and the environment. These can be done by facilitating information exchange 
about their characteristics by providing for a national decision-making process on their imports and 
exports and by disseminating these decisions to Parties.  
 In Thailand, the Rotterdam Convention was ratified by the government on 6 November 2001. 
The Department of  Agriculture, Ministry of  Agriculture and Cooperatives is the Designated National 
Authority (DNA) for pesticides, while PCD is the DNA for other chemicals. The Department of  
Industrial Works (DIW) takes responsibility for chemical compounds and industry.  
 The Stockholm Convention on Persistent Organic Pollution (POPs) applies to 12 banned or 
severely restricted chemicals; and severely hazardous pesticide formulations including: aldrin, 
chlordane, DDT, dieldrin, endrin, heptachlor, hexachlorobenzene, mirex, toxaphene, polychlorinated 
biphenyls (PCBs), polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans 
(PCDFs). The Stockholm Convention was ratified by the Thai government on 22 May 2002. 
6. Laws 

• Hazardous Substance Act 1992 
• Custom Act 1926 
• Custom Act No.9 B.E. 1939 
• Import and Export of  Goods Act 1979 
• Navigation in Thai water Act No. 14 1992 
• Marine Export Act 1991 
• Factory Act 1992 
• Enhancement and Conservation of  National Environmental Quality Act 1992 
• Notification of  the Ministry of  Industry No.6 B.E. 2540 under the Factory Act 1992 

 
B. Analysis 
 Hazardous substances have been extensively used in Thailand in industries and agriculture. 
Table 1 summarizes that the annual imports of  hazardous substances increased from 2.79 million 
tons in 1993 to 4.60 million tons in 2003. In addition, domestic production of  hazardous substances 
showed a sharp increase from 2.74 in 1993 to 22.30 million tons in 2003 (Figure 1).  
Before 1996, the reports on types and volumes of  imported agricultural hazardous substances were 
not available. During 1996-2004, 11 categories of  agricultural hazardous substances (insecticides, 
bio-pesticides, fungicides, herbicides, acaricides, rodenticides, PGR , molluscicides, fumigants, 
nematocide and methyl chloride) were imported (Table 2). Overall, the total imported volume 
drastically increased between 1996-2003 (Figure 2). However, a slight reduction was observed in 
2003-2004. Three top hazardous substances used were herbicides, insecticides and fungicides.  
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 6.2 

Indicator Name Number of  Health-related Incidents Related to 
Hazardous Substances – 1993 to 2003 

Year of Assessment 2005s 

Type of Indicator State 

Frequently Asked Question (FAQ) What are the health impacts from the exposure to 
hazardous substances? 

Priority Concern Hazardous Waste Management 

Geographic Area Thailand 

State & Trend  Relatively Good and Improving 

Key Message The number of  illness episodes resulting from the 
exposure to hazardous substances fluctuated 
during the period of  assessment. A decreasing 
trend has been observed in recent years. The 
number of  accidents relating to hazardous 
substances declined slightly. 
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technical inFormation 
A. Definition 
 Health related incidents include episodes of  sickness, deaths, and accidents with health 
repercussions resulting from direct or indirect exposure to hazardous substances. The indicator is 
measured in the number of  episodes per annum.  
 
B. Data Source 
 Primary data were collected by the Epidemiology Bureau, Ministry of  Public Health, and have 
been made available to the public by the Pollution Control Department (PCD), Ministry of  Natural 
Resources and Environment.  
 
C. Geographic area / Population Coverage 
 The data and the indicator are representative of  most health-related incidents related to 
hazardous substances in Thailand and for the country as a whole. 
 
D. Temporal Coverage 
 Information on sickness and death relating to hazardous substances was collected for the 
period of  1993 to 2002. 
 
E. Methodology and Frequency of Coverage 
 All incidents are recorded at public hospitals.  
 
F. Methodology of Data Manipulation 
 All data were extracted from the reports prepared by the Pollution Control Department (PCD), 
Ministry of  Sciences and Environment. No data manipulation was involved.  

QualitatiVe inFormation 
A. Strength and weakness (data level) 
 Only cases officially recorded at public hospitals were collected. Likely existence of  some   
unreported cases of  sickness or even deaths related to hazardous substances will tend to lead to an 
underestimation of  the true magnitude of  the problem. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 Available information is based on public hospital records and is unlikely to represent the entire 
population. 
 
C. Future Work Required (for data level and indicator level) 
 Information from other sources, including private hospitals and clinics should also be collected.  
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SupportinG data taBleS, GraphS and mapS 
table 1: number and type of accidents related to usage 

 

Year
number and type of accidents

leakage Fire explosion total
1999* 2 2 2 6

2000# 17 1 2 20

2001# 17 5 2 24

2002# 13 11 3 27

2003# 16 3 9 28
Source:	*Green	World	Foundation	2001
#	ONEP	(2005)

 
table 2: number of health-related episodes resulting from exposure to hazardous 

Substances – 1993-2003 
 

Year incident agricultural 
Sources

industrial 
Sources total

1993
sickness 3,299 112 3,411

death 44 - 44

1994
sickness 3,165 104 3,269

death 39 1 40

1995
sickness 3,398 162 3,560

death 21 2 23

1996
sickness 3,175 201 3,376

death 32 - 32

1997
sickness 2,844 211 3,055

death 29 1 30

1998
sickness 4,305 287 4,592

death 18 - 18

1999
sickness 4,171 365 4,536

death 33 1 34

2000
sickness 3,054 1,170 4,224

death 20 2 22

2001
sickness 2,388 266 2,654

death 15 - 15

2002
sickness 2,511 191 2,702

death 10 1 11

2003
sickness 2,406 217 2,623

death 9 - 9
Source:	www.doa.go.th,	2004
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table 3: number of health-related incidences resulting from exposure to hazardous 
Substances from industrial Sources – 1993-2002 

 

Year
lead

manganese, 
mercury and 

arsenic

petrochemical 
products

Gaseous and 
Volatile  

compounds
total

Sickness death Sickness death Sickness death Sickness death Sickness death

1993 18 - 16 - 52 - 26 - 112 -

1994 18 - 14 1 51 - 21 - 104 1

1995 29 - 36 1 65 1 32 - 162 2

1996 30 - 54 - 73 - 44 - 201 -

1997 29 - 30 - 113 1 39 - 211 1

1998 35 - 61 - 96 - 95 1 287 1

1999 64 1 38 - 148 - 115 - 365 1

2000 41 22 110 997 1,170 1

2001 102 - 27 - 94 - 43 - 266 -

2002 56 - 29 - 75 - 31 - 191 -
Source:	Pollution	Control	Department	1993-2002	
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SummarY 
A. Policy Reference 
1. Purpose: 
 The number of  sickness and death episodes related to usage of, and exposure to, hazardous 
substances provides a simple but potent measure of  the impact on health resulting from possible 
mismanagement and absence of  adequate precautions by the industrial and agricultural sectors. 
Improved hazardous waste management systems, work safety rules and public education lessen the 
risk. 
2. Relevance to Environment Planning and Management: 
 All Thai’s are potentially exposed to hazardous substances and it one of  essential 
responsibilities of  the State to protect them from harm these substances could pose. Thai 
government has formulated a policy on prevention and treatment of  hazardous substances under the 
National Policy and Perspective Plan for Enhancement and Conservation of  National Environmental 
Quality 1997–2016 The Plan seeks to reduce and control adverse effects of  hazardous substances 
from all type of  sources. Plans on emergency procedures in case of  accidents involving hazardous 
substances, especially in high risk areas, will also be designated. In addition, a national toxicity 
center, as well as a hazardous substances information center for will be established. 
 The policy on prevention and treatment of  hazardous substances has four main elements, 
namely: 

1. Establishment of  an efficient management system for hazardous substances covering 
processes of  importation, production, transportation, trade, usage, storage and waste 
treatment.  

2. Development of  protection and remedial systems for emergency cases resulting from 
mishandling of  hazardous substances by industrial sector, including transportation and 
warehousing.  

3. Promotion of  pesticide use reduction. 
4. Encouragement of  private sector participation in hazardous substances management. 

3. Linkage to Other Indicators: 
 This indicator is linked to the amount of  imported, as well as domestically produced hazardous 
substances. In addition, it is also linked to the indicators on treatment or disposal of  hazardous 
wastes. 
4. Targets: 
 No specific targets exist. 
5. International Environment Treaties: 
 None applicable. 
6. Laws 

• Major laws relevant to this indicator are as follows: 
• Hazardous Substance Act 1992 
• Custom Act 1926 
• Custom Act No.9 B.E. 1939 
• Import and Export of  Goods Act 1979 
• Factory Act 1992 
• Enhancement and Conservation of  National Environmental Quality Act 1992 (NEQA)  
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B. Analysis 
 Hazardous substances used in production processes of  both industrial and agricultural sectors 
present a potential risk to health and safety of  the entire population. The risk is particularly high in 
some industrial process and among agricultural workers routinely working with agro-chemicals. 
 Although the amount of  imported agricultural hazardous substances rose for most of  the last 
two decades, the number of  adverse health episodes showed an opposite trend. The data of  the 
Epidemiology Bureau on sickness and death cases resulting from exposure to agricultural chemicals 
from indicated a declining trend from 3,299 cases of  sickness and 44 deaths in 1993, to 2,406 
sickness cases and 9 deaths in 2003. By contrast, the number of  cases in industry increased broadly 
in line with the increased volume of  hazardous substances used. This suggests that management of  
hazardous substances in the industrial sector is poor and requires additional attention.  
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 6.3 

Indicator Name Amount of  Treated Hazardous Waste – 1994 to 
2004 

Year of Assessment 2005s 

Type of Indicator Response 

Frequently Asked Question (FAQ) What proportion of  hazardous waste is properly 
treated or disposed of  in Thailand? 

Priority Concern Hazardous Waste Management 

Geographic Area Thailand 

Impact & Trend  Average and Intermittent 

Key Message As reported by PCD, the share of  hazardous 
waste treated by the industry during 1994-2004 
was relatively low averaging between 15-49% of  
the total hazardous waste generated. The number 
of  industrial hazardous waste disposal facilities 
has been gradually increasing since 1992. At 
present, 13 accredited facilities are in operation.  
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technical inFormation 
A. Definition 
 This indicator attempts to track the amount of  hazardous waste treated over time; it is 
represented as the percentage of  waste treated over the amount generated. 
 
B. Data Source 
 The data originate from the Pollution Control Department (PCD). 
 
C. Geographic area / Population Coverage 
 The data and the indicator is representative of  all hazardous waste treated and/or properly 
disposed of  in Thailand. 
 
D. Temporal Coverage 
 Information on the amount of  treated hazardous waste covers the period 1994 to 2004. 
 
E. Methodology and Frequency of Coverage 
 PCD published similar figures on an annual basis. 
 
F. Methodology of Data Manipulation 
 The data are shown exactly as obtained from the quoted source and have not been manipulated 
in any way for the purpose of  this indicator construction. 

QualitatiVe inFormation 
A. Strength and weakness (data level) 
 Not specified. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The knowledge of  the treatment capacity of  disposal facilities does not necessarily mean that 
the actual amount of  hazardous waste treated is the same. The facilities can be (and often are) 
underutilized. 
 
C. Future Work Required (for data level and indicator level) 
 The actual amount of  generated hazardous waste should be recorded.  
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SupportinG data taBleS, GraphS and mapS 
Figure 1: amount of treated and untreated industrial hazardous Waste – 1994-2004 
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table 1: amount of industrial and community hazardous Waste Generated 

and treated – 1994-2004 
 

industry Sector community Sector

Year
Generated 
hazardous 

Waste (tons)

treated  
hazardous 

Waste

percent
treated

Generated 
hazardous 

Waste

treated  
hazardous 

Waste
1994 990,000 240,000 24% 361,000 na

1995 1,100,000 - na 400,200 na

1996 1,200,000 520,000 43% 280,000 na

1997 1,400,000 556,400 40% 317,960 na

1998 - 208,000 na 332,000 na

1999 1,250,000 190,000 15% 332,000 na

2000 1,290,000 220,000 17% 350,000 na

2001 1,310,000 180,000 14% 360,000 na

2002 1,405,000 218,900 16% 386,000 na

2003 1,400,000 625,000 45% 400,000 na

2004 1,405,000 690,000 49% 403,000 na
Source:	Pollution	Control	Department
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table 2: existing hazardous Waste treatment plants - 2003 
 

type name Year of 
operation

Working capacity 
(tons)

1 GENCO, Rayong 1995 160,000

1 GENCO Hazardous waste disposal center, Samae 
Dum 

1995 90,000

1 Techno Chem Co. Ltd. 1992 15,000

1 Recycle Engineering Co. Ltd 2000 10,000

1 Thai Cement (Kaeng Koi) Co. Ltd. 2001 60,000

1 Cement Nakorn Luang (Public) Co. Ltd. 2001 50,000

1 Professional West Technology (1999) Co. Ltd. 2002 50,000

1 TPI POLENE (Public) Co. Ltd. 2002 60,000

1 Thai Cement (Ta Luang) Kao Wong Plant Co. Ltd. 2002 n.a.

2 Professional West Technology (1999)Co. Ltd. 2002 60,000

3 Refine Tech Co. Ltd. 2002 2,500

3 Asian PVS Chemical Co Ltd. 2002 2,500

3 Unicopper Trade Limited Partnership 2002 n.a.
1	Central	Waste	Treatment	Plant	2	Separating	plant	and	/	or	Security	landfill	3	Recycling	plant
Source:	ONEP,	2002	(http://www.DIW.go.th,	2005)
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SummarY 
A. Policy Reference 
1. Purpose: 
 Increasing treatment of  hazardous waste means less pressure on the environment. It also is an 
indication of  a higher environmental awareness among the population. 
2. Relevance to Environment Planning and Management: 
 More effective disposal and treatment of  hazardous waste provides a reassurance that 
economic growth does not compromise the heath of  people and the quality of  the environment. Both 
the Thai government and the private sectors have made substantial efforts to improve the situation. 
The National Policy and Perspective Plan for Enhancement and Conservation of  National 
Environmental Quality 1997–2016 envisages new facilities for industrial hazardous waste treatment 
and disposal. 
3. Linkage to Other Indicators: 
 This indicator is linked to heath related incidents resulting from exposure to hazardous 
substances. 
4. Targets: 
 None applicable. 
5. International Environment Treaties: 
 Basel Convention on the Control of  Trans-boundary Movement of  Hazardous Wastes and their 
Disposal. 
6. Laws 
Major laws relevant to this indicator are as follows: 

1. Hazardous Substance Act 1992 
2. Custom Act 1926 
3. Custom Act No.9 B.E. 1939 
4. Import and Export of  Goods Act 1979 
5. Factory Act 1992 
6. Enhancement and Conservation of  National Environmental Quality Act 1992 (NEQA)  

 
B. Analysis 
 Although the period of  intense industrialization –with a concomitant increase in the quantity of  
hazardous substances used-- started in Thailand more than 25 years ago no hazardous waste 
treatment facilities existed until 1992. NEQA 1992 elevated the importance of  hazardous waste 
management. The number of  specialized facilities for hazardous waste treatment has increased since 
to 13 in 2004. The volume of  waste treated shows significant fluctuations from year to year the 
reasons for which that would deserve to be better understood.  
 From the reports by PCD, the amount of  treated industrial hazardous waste ranged from 15% 
to 49% of  the total hazardous wastes generated by the industrial sector. (Figure 1). The percentage 
increased significantly in 2003 and 2004. 



222 223

Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 7.1 

Indicator Name Emission of  Greenhouse Gases 

Year of Assessment 2005 

Type of Indicator Pressure 

Frequently Asked Question (FAQ) How much GHG emissions are released by Thai 
economy to the atmosphere and which sectors 
contribute the most? 

Priority Concern Climate Change 

Geographic Area Thailand 

Magnitude & Trend  High and Increasing 

Key Message The total emissions of  CO2 equivalent have been 
increasing as Thai economy continued to grow. 
The energy sector is the main contributor of  GHG 
emissions, accounting approximately 51% of  the 
total emissions. Emissions by land use change 
and forestry (forest burning etc.) are projected to 
decline over time due to expansion of  forest 
plantation areas and reduced deforestation. 
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technical inFormation 
A. Definition 
 The purpose of  this indicator is to measure the anthropogenic emissions of  greenhouse gases 
(GHGs) in Thailand contributing to global warming. Three main greenhouse gases are carbon dioxide 
(CO2), methane (CH4) and nitrous oxide (N2O). Annual emissions of  GHGs in Gigagrams (Gg) are 
inventoried from various sectors, and later are converted into CO2 equivalents by using global 
warming potentials (GWPs). The values of  the indicator are a reflection of  socioeconomic factors, 
such as population growth and economic development. Both have a large impact on greenhouse 
emissions.  
 The sources of  greenhouse gas emission are classified into five main sectors, including energy, 
industrial processes, agriculture, land use change and forestry, and wastes. 
 
B. Data Source 
 The data on GHG emissions in Thailand were obtained from three main reports: 1) Thailand’s 
National Greenhouse Gas Inventory, 1990; 2) Thailand’s National Greenhouse Gas Inventory, 1994; 
and 3) National Clean Development Mechanism Strategy Study. The first and second reports were 
prepared by the Office of  Natural Resources and Environmental Policy and Planning (ONEP), and the 
last one was commissioned by the World Bank in 2002. 
 
C. Geographic Area / Population Coverage 
 The figures cover the national emissions of  greenhouse gases by various sectors in Thailand. 
 
D. Temporal Coverage 
 The first official GHG inventory for the year 1900 was prepared in 1997. The 1994 inventory 
was the second study conducted in 2000 by researchers from various research and academic 
institutes. The World Bank in association with ONEP commissioned a study in 2002. That study 
compiled the GHG inventory data for 1996 and projected them for the period of  2000 to 2020 using 
the 1996 Revised IPCC Guidelines for National Greenhouse Gas Inventory under an assumed 4 to 5% 
GDP growth rate.  
 
E. Methodology and Frequency of Coverage 
 The development of  inventory methods and compilation of  previous inventories was overseen by 
ONEP, acting as the focal point for climate change in Thailand. The methodology took into account 
conditions specific to Thailand and at the same time sought to be consistent with international 
requirements. Emissions were estimated based on activities e.g., fuel combustion, fugitive fuel 
emissions, industrial processes, agriculture. Solvent use is not included due to limited data. GHG 
emissions were calculated using emission factors associated with emission of  each gas for relevant 
activity. Meanwhile, the Revised 1996 IPCC Guideline for National Greenhouse gas Inventories (IPCC – 
Intergovernmental Panel on Climate Change) was used as a basis for calculating the GHG emissions. 
 
F. Methodology of Data Manipulation 
 Global warming potentials (GWPs) are used for each gas (other than CO2) so as to calculate 
national GHG emissions in carbon dioxide equivalent (CO2-e) quantities. GWP is an index that defines 
the cumulative radioactive forcing between the present and some chosen time horizon (normally 100 
years) caused by a unit mass of  gas emitted now, expressed relative to carbon dioxide (CO2). The 
table below shows four major GHGs of  the Kyoto Protocol and their corresponding GWP. 
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Greenhouse gases abbreviation GWp 
Carbon dioxide CO2 1 

Methane CH4 21 

Nitrous NO2 310 

Hydro fluorocarbons HFCs 1,300 
Source:	IPCC	(1996)	

QualitatiVe inFormation 
A. Strength and weakness (data level) 
 Some of  the uncertainty is found in estimating GHG emissions associated with land use despite 
the use of  local values for emission factors, cropping periods and harvesting area. This is mainly due 
to the extreme spatial and temporal variability of  methane fluxes throughout the cropping season, 
soil characteristics, water and crop management practices, organic matter amendments and fertilizer 
application.  
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The values of  GHG emissions in 1990, 1994 and 1998 were calculated using past inventory 
data. Future trends in GHGs from 2000 to 2020 were also estimated in the sectors where relatively 
large emissions are expected and where national plans of  such activities are available. These, 
however, are very uncertain as they depend on a large number of  assumptions about the pattern of  
future economic growth. In any case, interesting as these projections are, assessment of  performance 
will continue to be based on observed, not predicted, values. Those without a national plan are 
impossible to estimate. 
 
C. Future Work Required (for data level and indicator level) 
 Basic research and field observations as well as testing are needed to improve the quality of  
the data, to reduce uncertainties and to enhance the understanding of  the relationships of  these 
emissions with productive activities. 



224 225

SupportinG data taBleS, GraphS and mapS 
Figure 1: past and projected GhGs in co2-equivalent, by Sector - 1990-2020 
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table 1: net GhG emissions from all Sectors - 1990, 1994, 1998  

and projections for 2000, 2010, and 2020 
 

GhGs
co2-e emissions (Gg)

1990 1/ 1994 2/ 1998 3/ 2000 3/ 2010 3/ 2020 3/

CO2 163,996 202,458 204,292 202,610 268,722 414,938

CH4 57,695 66,598 79,537 79,070 88,726 100,584

NO2 3,506 17,317 13,646 15,063 17,771 18,507

HFCs NA NA 136 241 443 668

Total 225,297 286,373 297,611 296,984 375,661 534,697
Source:	1/	OEPP	(1990);	2/	OEPP	(2000);	3/	MONRE	(2004)
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SummarY 
A. Policy Reference 
1. Purpose: 
 The purpose of  this indicator is to estimate the quantity of  GHG emissions from five main 
sectors: energy, industrial processes, agriculture, land use change and forestry, and wastes. It is 
understood that the higher the amount of  GHG emissions, the greater the country’s “contribution” to 
the global warming, i.e., the poorer the performance. 
2. Relevance to Environment Planning and Management: 
 Anthropogenic emissions have been identified as a source of  climate change and are the main 
subject of  UNFCC. The emissions are significantly influenced by the national energy consumption and 
production systems, the country’s industrial processes, its transportation system, its agricultural and 
forestry sectors and consumption patterns.  
 Climate change is in part a result of  increased concentration of  GHGs in the atmosphere. 
Global warming due to anthropogenic emissions of  GHGs may have no adverse effect on ecosystems 
if  the increase in global temperature is within 0.1 degree C per decade, with a maximum total 
warming of  2 ˚C above the pre-industrial situation. Given the increase in the atmospheric concentratio
n of  GHGs in recent years, the global temperature may increase more rapidly and randomly than ever 
before. Based on the research findings, the IPCC expects that the earth’s temperature could rise by 
between one and 3.5 ˚C by the year 2010, an average rate of  warming probably higher than any in th
e last 10,000 years.  
3. Linkage to Other Indicators: 
 The indicator is closely linked to many other socioeconomic and environmental indicators for 
example GDP per capita, annual energy consumption per capita, environmental protection 
expenditure and expenditures on air pollution abatement.  
4. Targets: 
 Under the 8th National Economic and Social Development Plan, the National Energy Policy 
Office and energy-related agencies jointly prepared the targets for energy development related to 
GHGs in Thailand up to year 2001 as follows: 

• Reduce power consumption through demand side management measures by 1,400 MW during 
the 8th NESDP (1997-2001), and reduce energy consumption by approximately one million tons 
of  crude oil equivalent per year by 2001 through the implementation under the Energy 
Conservation Promotion Act;  

• Adjust the growth rate of  domestic primary commercial energy consumption to be compatible 
with GDP growth of  5% annually during the 8th NESDP, which has been revised to correspond 
with the changing economic conditions. 

5. International Environment Treaties: 
 Thailand signed the United Nations Framework Convention on Climate Change (UNFCCC) on 12 
June 1992 and ratified the convention on 28 December 1994, which came into effect on 28 March 
1995. As a result, Thailand has a responsibility to fulfill the commitment of  this convention. Later on, 
Thailand signed the Kyoto Protocol on the global warming on 2 February 1999 and ratified is on 20 
August 2002.  
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6. Laws 
Three main laws facilitating the implementation of  climate change concerns, are the following: 

• The Enhancement and Conservation of  National Environmental Quality Act B.E. 2535 (A.C. 
1992) or NEQA. The NEQA authorizes the National Environmental Board (NEB) to set 
environmental quality standards and to strengthen the rules governing the monitoring and 
control of  pollution, including emission standards.  

• The Energy Conservation Promotion Act B.E. 2535 (A.C. 1992) or ECPA. The ECPA 1) identifies 
general measures that factory owners should take to reduce energy use, 2) mandates energy 
audits and energy consumption monitoring by owners of  large buildings, 3) establishes energy 
conservation promotion funds for energy efficiency, renewable energy projects, etc. 

• The National Energy Policy Council Act, B.E. 2535 (A.C. 1992) promotes study and analysis of  
energy policies, management and preparation of  energy development plans of  the country. 

 
B. Analysis 
 Table 1 shows the past and projected net emissions in carbon dioxide equivalent units for each 
gas for 1990-2020 under previous studies and the probable scenario under an assumed GDP growth 
rate of  4 to 5% per annum. Figure 1 shows net GHG emissions in CO2-e for each sector during the 
same period.  
 By considering Global Warming Potentials (GWPs), the 1990 contribution of  three main 
greenhouse gas emissions (CO2, CH4, and N2O) GWPs, was estimated to be equivalent to 225,297 Gg 
of  carbon dioxide (CO2). Emission of  CO2 (carbon dioxide) was the largest contributor with 73% of  
total emissions followed by CH4 (methane) and N2O (nitrous oxide) with 25% and 3% of  the total 
emissions, respectively. The three sectors which emitted the largest quantities of  GHGs were energy, 
land use & forestry, and agriculture. 
 Gross GWPs of  the three main GHGs amounted to 286,373 Gg of  CO2 equivalents in 1994. CO2 
contributed approximately 71%, CH4 about 23% and N2O about 6% of  the total emissions.  
 Similar to the years 1990 and 1994, the CO2 emissions in 1998 were the highest contributor 
(68% of  the total emissions) followed by CH4 and N2O with approximately 27% and 5%, respectively. 
The emissions of  HFCs (hydrofluorocarbons) were not measured in the emissions as major 
contributors to CO2-equivalent emissions. The energy sector emitted 51% of  the total emissions 
followed by agriculture, and land use change and forestry with 23% and 17% of  the total net CO2-
equivalent emissions, respectively.  
 The CO2-equivalent emissions in Thailand are projected to reach almost 535,000 Gg of  CO2 
equivalents in 2020, i.e., approximately twice the 1994 emission total (see Table 2). The projections 
anticipate 414,938 Gg of  CO2, 100,584 Gg of  CH4, 18,507 Gg N2O and 668 Gg of  HFCs. All 
emissions except for those of  N2O are projected to increase.  
 Other key points to highlight are the following: Consumption of  energy is the most significant 
cause of  GHG emissions in Thailand and is projected to remain so. Emissions of  CH4 from rice paddy 
are expected to continue to represent the second largest share of  the total GHG emission. Emissions 
from land use change and forestry are projected to decline over time. On the other hand, waste and 
industrial processes are projected to gain in importance. Contribution of  land use change, waste & 
industrial processes is projected to be about 10% each of  the total emissions. 
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Greater mekong Subregion 
indicator Fact Sheet 
dataBaSe inFormation 

Indicator ID 7.2 

Indicator Name Emissions of  CO2-equivalent per unit of  GDP 

Year of Assessment 2005 

Type of Indicator Response 

Frequently Asked Question (FAQ) How efficiently have GHG emissions been 
regulated? 

Priority Concern Climate Change 

Geographic Area Thailand 

Impact & Trend  Non-comparable and Consistent 

Key Message The “CO2 intensity”, i.e., CO2-e per unit of  GDP is 
expected to continue to decrease, from 2,895 
Gg/billion US$ in 1990 to 2,712 Gg/billion US$ 
in 1998. The projection in 2000 sees a further 
decline to 1,965 Gg/billion US$ in 2020. 
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technical inFormation 
A. Definition 
 The purpose of  this indicator is to measure the national efforts to control the anthropogenic 
greenhouse gas (GHGs) emissions in Thailand contributing to global warming. The four main 
greenhouse gases are carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O), plus hydro 
fluorocarbons (HFCs). The measurement of  CO2-equivalent emissions is in million tones, while the 
Gross Domestic Product (GDP) is measured in billion US$ at constant prices.  
 
B. Data Source 
 The data on past and projected GHGs emissions in Thailand were obtained from three main 
reports: 1) Thailand’s National Greenhouse Gas Inventory, 1990; 2) Thailand’s National Greenhouse 
Gas Inventory, 1994; and 3) National Clean Development Mechanism Strategy Study. The first and 
second reports were prepared by the Office of  Environmental Policy and Planning or OEPP (now the 
Office of  Natural Resources and Environmental Policy and Planning or ONEP), and the last one was 
commissioned by the Ministry of  Natural Resources and Environment in 2004. Meanwhile, the figures 
of  Gross Domestic Product (GDP) at 1998 prices were obtained from the National Economic and 
Social Development Board (NESDB) of  Thailand. 
 
C. Geographic area / Population Coverage 
 The figures cover the national emissions of  green house gases in various sectors in Thailand 
and are representative of  GHG emissions for the country as a whole. 
 
D. Temporal Coverage 
 The first official GHG inventory data are available for years 1900, 1994, 1998, while data in 
years 2000, 2010 and 2020 was projected for the main economic development sectors that 
contribute GHGs. The estimation was performed in the sectors where relatively large emissions are 
expected and where national plans of  such activities are available; those without a national plan are 
impossible to estimate. The data of  Gross Domestic Product (GDP) were available from 1990 until 
2004, and predictions to 2005 and beyond are generated by the National Economic and Social 
Development Board (NESDB), normally assuming an average real GDP growth rate of  4-5%. 
 
E. Methodology and Frequency of Coverage 
 Emissions are estimated based on activity data from fuel combustion, fugitive fuel emissions, 
industrial processes, agriculture, land use change & forestry, and waste. Solvent use is not included 
due to limited data. Emission levels are calculated using emission factors associated with emission of  
each gas for relevant activity. Meanwhile, the Revised 1996 IPCC Guideline for National Greenhouse 
Gas Inventories (IPCC – Intergovernmental Panel on Climate Change) was used as a basis for 
calculating GHG emissions.  
 
F. Methodology of Data Manipulation 
 Global warming potentials (GWPs) are used for each gas (other than CO2) as a weighting factor 
to calculate national GHG emissions in carbon dioxide equivalent (CO2-e) quantities. GWP is the index 
defines as the cumulative radioactive forcing between the present and some chosen time horizon 
(normally 100 years) caused by a unit mass of  gas emitted now, expressed relative to carbon dioxide 
(CO2). The table below shows four main GHGs of  the Kyoto Protocol and their corresponding GWP. 
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Greenhouse gases abbreviation GWp 
Carbon dioxide CO2 1 

Methane CH4 21 

Nitrous NO2 310 

Hydro fluorocarbons HFCs 1,300 
Source:	IPCC	(1996)	

 
 GDP forecasts for 2010 and 2020 were generated by macroeconomic model of  MONRE. GDP 
expressed in local currency (Baht) was converted into US dollars at a rate of  Baht 25 per US $ during 
the period 1990-1994, and Baht 40 per US$ 1 from 1994 until 2020. The estimate of  CO2-equivalent 
(or CO2-e) emissions per GDP is obtained by dividing CO2-equivalent quantities by the real GDP in 
corresponding year. The unit of  measurement is then Gg/billion US$. The indicator values were 
calculated for 1990, 1994, 1998, and projected for 2000 and beyond. 

QualitatiVe inFormation 
A. Strength and weakness (data level) 
 Considerable uncertainty about GHG emission values is found in land use activities despite the 
use of  local values for emission factors, cropping periods and harvesting area. This is mainly due to 
the extreme spatial and temporal variability of  methane fluxes throughout the cropping season, soil 
characteristics, water and crop management practices, organic matter amendments and fertilizer 
application. 
 
B. Reliability, Accuracy, Robustness, Uncertainty (data level) 
 The measurement of  GHG emissions in 1990, 1994 and 1998 were calculated using the past 
inventory data. Projections of  GHG emissions from 2000 to 2020 were made in the sectors where 
relatively large emissions are expected and where national plans of  such activities are available. The 
future annual economic growth of  Thailand was assumed to be between 4-5% and any departure of  
actual GDP growth from the assumed one will make the predictions less accurate. 
 
C. Future Work Required (for data level and indicator level) 
 Basic research and field observations as well as testing are needed to improve the quality of  
the data, to reduce uncertainties and to enhance the understanding of  the relationships of  these 
emissions with productive activities. 
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SupportinG data taBleS, GraphS and mapS 
Figure 1: co2-equivalent per Gdp – 1990-2000 
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table 1: co2-equivalent per Gdp – 1990-2000 

 

Year co2-e
(Gg) 1/

annual 
growth rate 
(%) of co2-e

Gdp
(billion uS$) 2/

co2-e per Gdp 
(Gg/Billion uS$)

annual 
growth rate 

(%) of
co2-e/Gdp

1990 225,297 - 77.81 2,895.29 -

1994 286,373 6.18 107.82 2,656.11 -2.13

1998 297,611 0.97 109.73 2,712.10 0.52

2000 296,984 2.80 (assumed) 119.29 2,489.57 -4.19

2010 375,661 2.38 (assumed) 176.79
(projected)

2,124.96 -1.57

2020 534,697 3.59 (assumed) 272.09
(projected)

1,965.14 -0.78

Source:	1/	See	calculation	in	P-indicator	fact	sheet;	2/	NESDB
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SummarY 
A. Policy Reference 
1. Purpose: 
 The purpose of  this indicator is to estimate the quantity of  GHG emissions per unit of  Gross 
Domestic Product (GDP) expressed at constant prices. It is understood that the lower the rate of  CO2-
emission per GDP, the better the performance of  the country in contributing to the global objective of  
mitigating greenhouse gas impacts.  
2. Relevance to Environment Planning and Management: 
 Anthropogenic emissions have been identified as a source of  climate change and are the main 
subject of  UNFCC. The emissions are significantly influenced by national energy consumption 
patterns and production systems, the country’s industrial processes, transportation systems, 
agricultural practices, forestry sector and the balance of  the emitted gases.  
 Mitigation options have been explored and analyzed for the two principle GHG emitting sectors: 
the energy sector and the forestry sector. Specifically, government policies to reduce GHG emissions 
by the energy sector include three main categories: (i) measures to reduce demand for energy, (ii) 
measures to increase process efficiency so that demand for energy is effectively reduced for the same 
unit of  output, and (iii) measures to switch from high to low carbon fuels.  
 In the forestry sector, the mitigation options include: 1) increasing the efficiency of  forest 
product use and forest harvesting, and 2) protection of  existing forest cover and creation of  new 
forest cover through reforestation and/or afforestation. Both options have been practiced for some 
time in Thailand, but reforestation and afforestation require a more serious consideration still in 
future. 
3. Linkage to Other Indicators: 
 The indicator is closely linked to many other socioeconomic and environmental indicators for 
example GDP per capita, annual energy consumption per capita, environmental protection 
expenditure and expenditures on air pollution abatement.  
4. Targets: 
 No specific targets relating to GHG emissions have been formulated by the Thai government. 
However, under the 8th National Economic and Social Development Plan, the National Energy Policy 
Office and energy-related agencies jointly prepared the targets for energy development related to 
GHGs in Thailand up to year 2001 as follows: 

• Reduce power consumption through demand side management measures by 1,400 MW during 
the 8th NESDP (1997-2001), and reduce energy consumption through the implementation 
under the Energy Conservation Promotion Act by approximately one million tons of  crude oil 
equivalent per year by 2001;  

• Adjust the growth rate of  domestic primary commercial energy consumption to be compatible 
with GDP growth during the 8th NESDP, which has been revised to correspond with the changing 
economic conditions; etc. 

5. International Environment Treaties: 
 Thailand signed the United Nations Framework Convention on Climate Change (UNFCCC) on 12 
June 1992 and ratified the convention on 28 December 1994, which came into effect on 28 March 
1995. As a result, Thailand has a responsibility to fulfill the commitment of  this convention. Later on, 
Thailand signed the Kyoto Protocol on the global warming on 2 February 1999 and ratified it on 20 
August 2002.  
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6. Laws 
 Three main laws, which facilitate the implementation of  measures to address climate change 
concerns, are: 

• The Enhancement and Conservation of  National Environmental Quality Act B.E. 2535 (A.C. 
1992) or NEQA. NEQA authorizes the National Environmental Board (NEB) to set environmental 
quality standards and to strengthen the rules of  governing the monitoring and control pollution, 
including emission standards.  

• The Energy Conservation Promotion Act B.E. 2535 (A.C. 1992) or ECAP. ECPA 1) identifies 
general measures that factory owners should reduce energy uses, 2) mandates energy audits 
and monitoring of  energy consumption by owners of  large buildings, 3) establishes energy 
conservation promotion funds for energy efficiency, renewable energy projects, etc. 

• The National Energy Policy Council Act, B.E. 2535 (A.C. 1992) promotes a study and analysis of  
energy policies, management and development plans of  the country. 

 
B. Analysis 
 Table 1 and Figure 1 show the past and projected net emissions in carbon dioxide equivalent 
(CO2-e) from 1990 to 2020. Where projection for 2000-2020 rather than actual values are used, they 
assume an average GDP growth rate of  4-5% p.a. 
 The results of  Table 1 and Figure 1 can be summarized as follows: 
 Rapid growth of  GHG emissions was observed during 1990-1994 (see Table 1). In 1990, the net 
GHG emissions were 225,297 Gg and they were substantially increased to 286,373 Gg in 1994 or 
with the growth rate of  6.18% per annum. However, this trend reversed due to economic crisis in 
Thailand in 1994-1997. The latest GHG emission in 1998 indicated the net CO2-e was 297,611 Gg or 
increased approximately 1% per annum. Further economic growth is projected for the period of  
2000-2020. Thailand’s GDP rose to slightly to US$119 billion in 2000 and was predicted to reach 
US$ 177 billion in the year 2010 and US$ 272 billion in 2020. With continued economic growth, it 
will stimulate energy consumption and consequently GHG emissions. Thus, the net GHG emissions of  
Thailand are expected to grow also from 296,984 Gg CO2-e in 2000 to 534,697 Gg CO2-e in 2020.  
 Even though the GHG emissions are likely to increase in the future, the data in Table 1 and 
Figure 1 suggest that “CO2 intensity”, i.e., CO2-e per unit of  GDP is likely to continue to decrease, 
despite a temporary increase recorded during 1994-1998. The CO2-e per unit of  GDP in Thailand 
declined from 2,895 Gg/billion US$ in 1990 to 2,712 Gg/billion US$ in 1998. The projections are of  
a further decrease to 1,965 Gg/billion US$ in 2020. 
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MANAGEMENT OF FOREST 
RESOURCES IN SIMUANG MAI, 
KHLONG JIAM AND   
PHO SAI DISTRICTS   
UBON RATCHATHANI PROVINCE 
The context 
1.	 Forest	management	in	Thailand	has	shifted	
from	forest	exploitation	through	logging	
concessions	typical	of 	the	1980s,	to	forest	
conservation	for	watershed	protection	and	
biodiversity	conservation	in	recent	years.	There	
are	also	differing	opinions	about	who	should	be	
put	in	charge	of 	rehabilitating	degraded	
forestland	and	protecting	the	remaining	forest	
cover.	This	short	report	evaluates	the	performance	
of 	local	communities	in	Ubon	Ratchathani	
Province	in	managing	the	forest	cover	outside	
protected	areas	through	community	forestry.	
Community	forestry	is	defined	as	a	management	
of 	the	forest	by	the	community,	suitably	
organized,	for	sustainable	utilization	of 	this	
resource	for	local	benefit	and	in	support	of 	
broader	environmental	objectives.	Experience	
suggests	that	under	certain	conditions,	forests	are	
protected	if 	people	recognize	the	benefits	of 	
forest	products	other	than	timber	(e.g.,	food,	
medicines).	
2.	 Ubon	Ratchathani	Province	has	25	districts	
and	covers	an	area	of 	1.6	million	hectares	(ha).	In	
2000,	forests	covered	approximately	268,500	ha	
or	16.66%	of 	the	provincial	area.	The	dominant	
forest	types	are	dry	dipterocarp	forest,	dry	
evergreen	forest,	hill	evergreen	forest,	and	mixed	

deciduous	forest.	The	forests	are	located	mainly	
along	the	borders	of 	Cambodia	and	Lao	People’s	
Democratic	Republic	(Lao	PDR).	Pine	forests	in	
Ubon	Ratchathani	are	found	in	association	with	
dry	dipterocarp	forest	at	altitudes	lower	than	250	
meters	above	sea	level.	This	is	unusual	because	
such	an	association	normally	occurs	only	in	
elevations	higher	than	700	meters.	In	addition,	
riparian	forests	are	also	found	along	the	Moon,	
Chee,	Lam	Sae	Bok,	Lam	Sa	Bai,	and	Lam	Dom	
Yai	rivers.	
3.	 The	Regional	Environmental	Quality	
Management	Plan	Years	2004-2006	for	Region	12	
(Mukdahan,	Yasothorn,	Roi	Et,	Amnat	Charoen,	
and	Ubon	Ratchathani	Provinces)	and	Ubon	
Ratchathani	Environmental	Action	Plan	2005	
aimed	to	have	40%	of 	the	provincial	area	under	
forest	cover	by	the	year	2006	in	line	with	the	
objectives	of 	the	9th	National	Economic	Social	
Development	Plan	(NESDP)	and	the	National	
Forest	Policy,	and	at	least	maintain	the	remaining	
forest	cover	in	the	province.	Important	measures	
to	be	undertaken	under	this	policy	were	to	(i)	
increase	production	forest	80,000	ha	in	Ubon	
Ratchathani	by	2006,	(ii)	demarcate	the	boundary	
of 	forest	area	to	reduce	conflicts	and	to	promote	
sustainable	use	of 	forest	resources	by	2006,	and	
(iii)	establish	a	community	forest	network	of 	250	
groups	by	2006.	The	community	forest	target	at	
district	levels	was	not	specified.	These	targets	
were	the	results	of 	informal	meetings	involving	
local	government	agencies,	nongovernment	
organizations	(NGOs),	and	community	leaders,	
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and	others.	The	targets	and	strategies	will	be	
evaluated	and	revised	after	completion	of 	
implementation.	
4.	 Performance	assessments	regarding	managing	
local	forest	resources	were	conducted	in	three	
districts,	namely	Simuang	Mai,	Khong	Jiam,	and	
Pho	Sai	in	Ubon	Ratchathani	Province,	covering	
an	area	of 	2,218	km2	or	13.77%	of 	the	provincial	
area.	The	assessment	was	structured	around	
pressure,	state,	and	response	indicators.	
“Expansion	of 	Encroachment	for	Agriculture”	was	
selected	as	a	pressure	indicator;	Forest	Cover	as	
the	Percentage	of 	Total	Land	Area	as	a	state	
indicator;	and	Area	and	Number	of 	Community	
Forests	as	a	response	indicator.		
	
Pressure		

The indicator: Expansion of encroachment for agriculture  

	
5.	 The	study	area	used	to	be	an	intact	forest	but	
was	later	on	logged	by	concession	companies.	
Logging	and	subsequent	deforestation	had	several	
impacts	on	the	land	in	question,	e.g.,	forest	fires,	
non-wood	product	collection,	poaching,	and	most	
important,	encroachment	for	agriculture.	With	
financial	support	from	the	International	Tropical	
Timber	Organization	(ITTO),	the	Royal	Forest	
Department	(RFD)	initiated	the	project	on	
Management	of 	Pha	Taem	Protected	Forests	
Complex	to	Promote	Trans-boundary	Biodiversity	
Conservation	between	Thailand,	Lao	PDR,	and	
Cambodia.	The	project	area	covered	five	protected	
areas	along	the	national	borders,	namely	Pha	

Taem	National	Park,	Kaeng	Tana	National	Park,	
Phu	Jong	Na	Yoi	National	Park,	Yot	Dom	Wildlife	
Sanctuary	and	Bunthrarik	Proposed	Wildlife	
Sanctuary	and	areas	in	buffer	zones.	
6.	 Relying	on	Landsat	TM	satellite	images,	the	
Land	Development	Department	(LDD)	classified	
land	cover	into	five	classes,	namely	agriculture,	
forest,	urban,	water	body,	and	miscellaneous	
(Table	1).	Within	the	three	districts	of 	Khong	
Jiam,	Srimuang	Mai,	and	Pho	Sai,	it	was	found	
that	in	1975	agricultural	area	covered	an	area	of 	
46,797	ha	or	21.09%	of 	the	study	area	and	this	
increased	to	57,263	ha	or	25.81%	in	2000.	The	
annual	increment	was	1.35%.	Paddy	fields	
increased	by	7,603	ha	or	1.01%	per	annum	(p.a.),	
which	was	the	largest	increase	among	other	
agricultural	practices.	It	was	followed	by	upland	
crops,	the	area	of 	which	increased	by	2,694	ha	or	
17.59%	p.a.	Fruit	tree	plantation	was	not	found	in	
1975	but	land	cover	map	in	2000	showed	fruit	
tree	plantations	in	the	study	area.		
7.	 Meanwhile,	there	were	159,852	ha	of 	forest	
cover	or	72.04%	in	1975.	By	2000,	the	forest	
area	had	declined	to	154,559	ha	or	69.66%	of 	
the	study	area.	Thus,	within	15	years,	
approximately	5,292	ha	of 	forest	area	were	
converted	to	other	land	uses,	mainly	agriculture.	
The	average	annual	deforestation	rate	was	0.22%.	
Degraded	forest	increased	1.95%	p.a.	while	urban	
and	settlement	also	went	up	by	0.39%	p.a.	It	
seems	likely	that	forest	encroachment	for	
agriculture	will	continue	in	the	future,	especially	
in	areas	situated	outside	national	parks	where	
patrolling	is	limited	and	enforcement	is	weak.		

Table 1: Land Use Change in Simuang Mai, Khong Jiam,   
and Pho Sai Districts of Ubon Ratchathani Province 

Land use category
1975 2000 Change

ha % ha % ha % change 
p.a.

Agriculture 46,797 21.09 57,263 25.81 10,466 1.36

Forest 159,852 72.04 154,559 69.66 -5,293 -0.22

Urban & settlement 2,353 1.06 2,494 1.12 141 0.39

Water body 1,691 0.76 2,798 1.26 1,107 3.42

Miscellaneous 11,190 5.04 4,768 2.15 -6,422 -5.53

Total 221,882 100 221,882 100 0 1.36
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Figure 1: Land Use in Simuang Mai, Khong Jiam, and Pho Sai Districts of  
Ubon Ratchathani Province, 1985 
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Figure 2: Land Use and Location of Community Forests in Simuang Mai, Khong Jiam,   
and Pho Sai Districts of Ubon Ratchathani Province, 2000 
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8.	 Figures	1	and	2	shows	that	agricultural	areas	
are	located	mainly	in	the	west	and	the	north	of 	
the	study	area	and	new	encroachments	are	
located	in	Srimuang	Mai	and	Pho	Sai	districts.	
These	areas	are	flat	and	probably	suitable	for	
agriculture	production.	On	the	other	hand,	in	the	
east,	in	areas	adjacent	to	the	Mekong	River	either	
situated	in	Pha	Taem	National	Park	or	outside	the	
park,	there	are	fewer	encroachments.	These	areas	
are	occupied	by	dwarf 	dry	dipterocarp	forest	and	
mixed	deciduous	forest.	Soils	are	normally	
shallow	and	infertile,	thus	not	suitable	for	
cultivation.	
	

Rating: Medium and steady  
 
Justification: The agricultural area increased from 
21.09% of the study area in 1975 to 25.81% in 2000. 
During the same period, the forest cover decreased from 
72.02% to 69.66%. Based on a simulation model, it is 
expected that cultivation area will increase to 28.45%, 
29.92%, 30.74%, and 31.17% in the years 2015, 2030, 
2045, and 2060, respectively. 

	

Figure 3: Actual and Predicted Land Use Change in Simuang Mai, Khong Jiam,   
and Pho Sai Districts of Ubon Ratchathani Province – 1975-2060 

 

0.0

20.0

40.0

60.0

80.0

1985 2000 2015 2030 2045 2060
Year

%
 to

ta
l l

an
d 

co
ve

r

Agriculture Forest Urban and build

Water Miscellaneous

State	

The Indicator: Forest Cover as a Percentage of Total 
Land Area  

	
9.	 The	total	area	of 	Khong	Jiam,	Srimuang	Mai.	
and	Pho	Sai	Districts	is	221,882	ha.	(Table	1).	
Based	on	land	use	map	interpreted	by	Landsat	
TM	in	2000,	forests	occupied	an	area	of 	154,560	
ha	or	69.66%	of 	these	three	districts.	Even	
though	this	figure	was	significantly	above	the	
overall	40%	target	indicated	in	the	Environmental	
Quality	Management	of 	Ubon	Ratchathani	
Province	document	in	2005,	this	provincial	target	
is	not	intended	to	equally	be	applicable	to	all	
districts.	In	addition,	forest	cover	has	declined	in	
the	last	15	years.	Thus,	these	three	districts	have	
not	achieved	the	second	target	of 	“at	least	
maintaining	the	existing	forest	cover.”		
10.	Forest	cover	is	high	in	the	east	and	the	center	
of 	the	study	area.	These	areas	are	largely	those	of 	
the	Pha	Taem	National	Park	(PTNP),	national	
reserve	forest,	or	shallow	soil	and	rock	outcrops.	
The	latter	are	classified	as	marginal	lands	
unsuitable	or	minimally	suitable	for	agricultural	
production.	About	97%	of 	PTNP	is	under	forest	
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cover.	Outside	the	Park,	the	percentage	declines	
to	67%.		
	

Rating: Relatively good but 
deteriorating  
 
Justification: The forest cover in 2000 was 1,545 km2 or 
69.66% of the study area. This figure is significantly 
above the overall 40% target defined by “Environmental 
Quality Management of Ubon Ratchathani Province in 
2005” but it does not meet more detailed targets for 
different sub-areas. Forest cover has declined in the last 
15 years.  

	
Response		

The indicator: Area and Number of Community Forests  

	

11.	The	Provincial	Strategy	of 	Ubon	Ratchathani	
Province	defined	in	the	Ubon	Ratchathani	
Province	Environmental	Action	Plan	(2005)	aims	
to	increase	the	forest	cover	of 	the	province,	
considered	the	single	most	important	goal	of 	the	
forest	sector.	A	number	of 	policies	and	measures	
have	been	proposed	to	accomplish	this	goal	e.g.,	
strengthening	forest	protection,	forest	fire	
prevention,	reforestation,	demarcation	of 	
protected	areas,	and	establishment	of 	a	network	
of 	250	community	forest	in	the	province	by	2006.	
No	targets	for	community	forest	have	been	set	for	
the	districts	(there	are	25	districts	in	Ubon	
Ratchathani).	
12.	Community	forests	were	initially	established	
in	two	villages	located	in	the	study	area	(in	Khong	
Jiam,	Srimuang	Mai,	and	Pho	Sai	districts)	in	
1993,	covering	approximately	480	ha.	

Table 2: Number of Community Forests and Network Members   
in Simuang Mai, Khong Jiam, and Pho Sai Districts 

 

Year

Area Network member

Plot ha Total area 
(ha)

Members
(persons)

Committee 
(persons)

Total 
members 
(persons)

1993 2 480 480 153 30 153

1994 1 480 960 1,009 9 1,162

1995 5 2,409.60 3,369.60 2,202 58 3,364

1996 2 1120 4,489.60 1,040 42 4,404

1997 9 3,412.96 7,902.56 4,618 110 9,022

1998 1 192 8,094.56 720 14 9,742

1999 5 2,126.88 10,221.44 3,457 120 13,199

2000 1 290.4 10,511.84 82 12 13,281

2001 3 192 10,703.84 718 36 13,999

2002 18 3,395.20 14,099.04 4,395 125 18,394

2003 9 309.6 14,408.64 359 9 18,753

2004 - - 14,408.64 - - 18,753

2005 5 147.84 14,556.48 289 58 19,042

Total 61 14,556.48 14,556.48 19,042 565 19,042

Sources: Nature Care Foundation 2005; Ubon Ratchathani Provincial Natural Resources and Environment Office 2005  
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Consequently,	the	number	and	area	of 	community	
forests	have	increased	significantly.	In	2005,	there	
were	50	villages	and	19,042	individuals	who	
participated	in	community	forests.	The	total	cover	
area	reached	14,476	ha.	The	RFD	initiated	
community	forests	in	18	villages,	and	community	
forests	in	32	villages	were	created	with	the	
support	of 	Nature	Care	Association.	The	greatest	
expansion	was	recorded	between	1994	and1999	
after	which	the	growth	leveled	off 	as	the	majority	
of 	suitable	villages	had	already	been	involved	
(Table	2	and	Figure	2).		
	

Rating: Average and 
consistent 
 
Justification: Forest encroachment is minimal in areas 
designated as community forests thanks to the 
effectiveness of the community forest committees 
appointed to manage and protect the forests. These 
activities eventually reduce the rate of deforestation. 
Based on field observations and satellite images, the 
forest cover within community forests remains intact and 
the quality of forests has increased to some extent. 

	
Conclusions 
13.	The	forest	cover	in	the	three	districts	of 	Ubon	
Ratchathani	Province	(Simuang	Mai,	Khong	Jiam,	
and	Pho	Sai)	has	been	declining	in	the	last	15	
years.	The	main	cause	of 	deforestation	has	been	
the	expansion	of 	agriculture.	Based	on	land	use/
land	cover	maps	from	LDD,	it	is	found	that	
agricultural	lands	increased	from	21.09%	of 	the	
study	area	(3	districts)	in	1975	to	25.81%	in	
2000.	It	is	likely	that	this	situation	will	continue	in	
the	future,	especially	in	areas	situated	outside	
protected	areas	unless	there	are	concrete	forest	
protection	measures	and	participation	of 	local	
communities	in	safeguarding	the	remaining	forest.	
14.	The	Natural	Resources	and	Environment	
Office	in	Ubon	Ratchathani	Province,	formerly	the	
Ubon	Ratchathani	Provincial	Forest	Office,	and	the	
Nature	Care	Foundation	have	encouraged	local	
communities	in	the	vicinity	of 	the	Pha	Taem	
National	Park	to	establish	community	forests.	
Based	on	recent	questionnaire-	and	geographic	
information	system	(GIS)-based	surveys,	it	is	
found	that	forest	encroachment	is	minimal	in	the	

areas	designated	as	community	forests	apparently	
because	there	are	community	forest	committees	
appointed	to	manage	and	protect	the	forests.	At	
this	point,	it	is	impossible	to	say	if 	the	positive	
experience	can	be	generalized	to	other	remaining	
forests	outside	protected	areas.		
15.	To	increase	the	capacity	and	effectiveness	of 	
community	forest	and	community	forest	networks,	
this	assessment	recommends	that	local	and	
central	authorities:	

•	Develop	a	database	and	indicators	to	
evaluate	the	quality	of 	the	community	
forest,	such	as	species	richness	and	the	
number	of 	species	to	supplement	the	
quantitative	indicators	(area,	number	of 	
network	committees)	

•	Study	and	promote	agro-forestry	practices	
and	sustainable	agriculture	according	to	soil	
suitability	

•	Collaborate	with	relevant	agencies	to	
develop	a	single	database	accepted	by	all	
parties	

•	Support	the	draft	Community	Forest	Bill	
which	is	awaiting	consideration	by	the	
parliament;	this	law	will	empower	local	
communities	to	manage	community	forests		

•	Develop	buffer	zones	around	protected	
areas		

•	Demarcate	the	boundaries	of 	protected	
areas	and	community	forest	

	

Rating: 2 stars 
 
Justification: The overall area of forest has been 
declining in the three districts where the assessment took 
place. However, the experience with the community 
forestry model in the same areas has been encouraging, 
with no losses of forest recorded there. 
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INLAND WATER POLLUTION 
NAKORN UBON RATCHATHANI 
MUNICIPALITY 
UBON RATCHATHANI PROVINCE 
The context  
1.	 The	Moon	is	a	major	river	running	through	
Ubon	Ratchathani	Province	and	its	four	main	
districts,	namely,	Varin	Chumrap,	Muang,	
Piboonmangsaharn,	and	Khong	Jiem	for	a	total	
length	of 	100	km.	Its	watershed	covers	an	area	of 	
69,701	km2	(or	13.6%	of 	the	total	watersheds	of 	
the	country).	The	total	discharge	of 	the	Moon	into	
the	Kong	River	averages	26,655	million	m3/year.	
The	Moon	has	always	played	an	important	role	in	
Thai	culture	and	has	long	been	a	major	resource	
for	fishing,	transportation,	water	supply,	and	
tourism.	With	the	growth	of 	industries,	
agriculture,	and	the	communities,	water	quality	of 	
the	Moon	River	declined	especially	in	the	densely	
populated	sections	at	Had	Wat	Tai	and	Seri	
Prachatripatai	Bridge.	This	section	focuses	on	the	
assessment	of 	inland	water	pollution	at	Nakorn	
Ubon	Ratchathani	Municipality,	which	operates	a	
wastewater	treatment	(WWT)	facility	in	the	
southern	part	of 	its	administrative	area.		
	
Pressure		

The indicator: Estimate discharge of domestic 
wastewater  

	
2.	 Domestic	wastewater	has	been	the	main	
contributor	to	poor	water	quality	in	the	lower	part	

of 	the	Moon.	The	estimated	discharge	of 	
domestic	wastewater	from	Nakorn	Ubon	
Ratchathani	Municipality	(with	an	area	of 	29.04	
km2	and	a	registered	population	of 	104,787	in	
2004)	was	approximately	26,000	m3/day	during	
year	2000-2004.	The	discharge	within	the	area	
serviced	by	the	wastewater	treatment	plant	
(southern	part	of 	Nakorn	Ubon	Ratchathani	
Municipality,	covering	an	area	of 	14.5	km2)	was	
estimated	to	be	about	14,000	m3/day	during	
2000-2004.		
	
3.	 Figure	1	shows	the	steady	trend	of 	the	
domestic	wastewater	generated	under	the	service	
area	of 	WWT	over	the	period	2000-2004.	
However,	the	amount	of 	wastewater	treated	(or	
amount	of 	influent)	rose	during	the	studied	
period	resulting	in	a	threefold	decrease	of 	
untreated	wastewater	discharges—the	real	cause	
of 	poor	water	quality	in	the	Moon—from	9,000	
m3/day	in	2000	to	approximately	3,000	m3/day			
in	2004.		
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Figure 1: Discharges of Domestic Wastewater, Influent, and Untreated Domestic 
Wastewater in the Area Under the Service of WWT   

(Southern Part of Nakorn Ubon Ratchathani Municipality) During 2000-2004 
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Rating: Medium and steady  
 
Justification: Increasing percentage of wastewater was 
being treated in Ubon Ratchathani in conditions of a slow 
growth of urban population. 

	
State		

The indicator: Water quality in the lower part of the 
Moon, 2000-2004 (DO, BOD, FCB) 

	
4.	 	The	overall	state	of 	water	quality	is	normally	
judged	by	three	parameters	namely	Dissolved	
Oxygen	(DO),	Biochemical	Oxygen	Demand	(BOD),	
and	Fecal	Coliform	Bacteria	(FCB)	compared	to	
the	standard	(Table	1).	
5.	 The	Pollution	Control	Department	(PCD)	and	
Regional	Office	Environment	(REO)	12	have	been	
monitoring	water	quality	in	Moon	River	for	years.	
The	results	show	that	the	overall	quality	on	the	
lower	part	of 	the	Moon1	during	the	period	2000-
2004	was	average	with	DO	concentrations	greater	
than	4mg/l,	and	BOD	less	than	2	mg/l.	This	
observation	coexisted	with	poor	quality	of 	some	

places,	especially	in	the	densely	populated	
sections	at	Had	Wat	Tai	and	Seri	Prachatripatai	
Bridge,	where	high	FCB	contamination	was	
observed	for	certain	years.		
	

Rating: Average and 
improving 
 
Justification: Overall water quality in the lower section of 
Moon River was average except at segments passing 
through large and crowded communities where high 
contamination by FCB was observed.  

	
Response		

The indicator: Amount of wastewater treated  

	
6.	 As	mentioned	in	the	relevant	section	of 	
Thailand	EPA	report,	the	management	of 	inland	
water	pollution	in	Thailand,	i.e.,	a	set	of 	
responses	to	the	problem	of 	water	pollution,	has	
had	several	principal	components	among	which	
the	legislative,	policy-related,	and	investment-
based	are	the	most	important.	

1 Water quality at the lower party of the Moon were monitored at 7 stations from Ban Ta Pae, Kong Jiem District (Km 0) to Ku Dier, Muang 
District, Ubon Ratchathani Province (Km 97) 
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Table 1: Thailand’s DO, BOD, and FCB standards 

Parameters
Standard Value

Class 1
Very good

Class 2
good

Class 3
moderate

Class 4
Poor

Class 5
Very poor

Dissolved oxygen (DO) Natural 6 4 2 -

Biochemical Oxygen Demand 
(BOD) 

Natural 1.5 2 4 -

Fecal Coliform Bacteria (FCB) Natural 1000 4000 - -

7.	 This	section	will	mainly	discuss	wastewater	
treatment	in	Nakorn	Ubon	Ratchathani	
Municipality.	Table	2	summarizes	the	estimates	of 	
domestic	wastewater	discharges	and	amounts	of 	
wastewater	influent	treated.	The	Nakorn	Ubon	
Ratchathani	Municipality	Wastewater	Treatment	
Plant	that	covers	only	the	southern	part	of 	its	
municipality	has	a	capacity	of 	22,000	m3/day.	
The	amount	of 	wastewater	treated	in	2004	of 	
11,000	m3	per	day	corresponded	to	50%	of 	the	
municipality’s	total	discharges.	The	percentage	of 	
wastewater	treated	increased	from	35%	in	2000	
to	78%	in	2004	(Table	2).	Twenty-two	percent	of 	
domestic	wastewater	generated	in	the	service	
area	was	being	discharged	to	the	Moon	River	
without	treatment.	These	figures	tend	to	indicate	
a	less-than-ideal	performance	of 	the	treatment	
system.	The	main	constraints	included	the	
following:	

•	Low	efficiency	of 	the	collection	system	
(combined	system)	suggesting	inappropriate	
size	of 	the	physical	infrastructure,	and	
blockages	by	solid	waste,	oil,	food,	and	etc.	

•	Shortage	of 	personnel	trained	in	operations	
and	management	(O&M)	of 	the	WWT	facility	

•	Shortage	of 	budget	for	O&M	of 	the	WWT;	
Nakorn	Ubon	Ratchathani	Municipality	has	
now	drafted	the	Municipality’s	regulation	and	
expects	to	collect	wastewater	fee	in	the	future.		

8.	 On	the	positive	side,	high	efficiency	of 	
wastewater	treatment	in	terms	of 	BOD	
concentration	to	less	than	20mg/l	was	recorded	
for	the	Nakorn	Ubon	Ratchathani	Municipality	
WWT.	This	complies	with	the	national	standard.		
	

Rating: Average and 
intermittent  
 
Justification: The percentage of wastewater treated 
increased from 35% in 2000 to 78% in 2004. Shortage of 
budget, inefficient collection system, and untrained 
personnel for O&M of the WWT in Nakorn Ubon 
Ratchathani Municipality, however, persisted.  

	

Table 2: Amount of Wastewater Discharge, and Influent of Wastewater 

Year Domestic wastewater 
discharge (m3/d)

Influent wastewater 
(m3/d)

Percentage of  
wastewater treated

2000 14,208 5,000 35.19

2001 14,295 5,500 38.75

2002 14,158 5,600 39.55

2003 14,156 7,000 49.45

2004 14,146 11,000 77.76

Source: Notification of the National Environmental Board, No. 8 issued under the Enhancement and Conservation of National Environmental Quality ACT (1992)  
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Conclusions 
9.	 The	volume	of 	domestic	wastewater	generated	
in	the	Nakorn	Ubon	Ratchathani	Municipality	
remained	fairly	steady	during	the	period	2000-
2004,	largely	reflecting	the	slow	growth	of 	the	
municipality’s	population.	The	amount	of 	
wastewater	treated	rose	from	35%	in	2000	to	
78%	in	2004.		
10.	The	water	quality	in	the	lower	part	of 	Moon	
River	was	in	average	condition	and	falling	
somewhat	short	of 	the	target	of 	the	Regional	
Management	Plan	for	Environmental	Quality	
2004-2006.	The	water	quality	is	likely	to	improve	
in	the	near	future	given	the	increasing	percentage	
of 	the	wastewater	treated.	However,	some	river	
segments	especially	Had	Wat	Tai	and	Seri	
Prachatripatai	Bridge,	where	domestic	wastewater	
are	discharged	directly	to	the	Moon	River,	show	
high	FCB	contamination.		
11.	To	reduce	inland	water	pollution	in	the	lower	
part	of 	the	Moon	River	in	the	Nakorn	Ubon	
Ratchathani	Municipality,	the	following	actions	are	
recommended:	

•	Increase	public	awareness	of 	the	value	of 	
water	to	help	save	water	and	protect	water’s	
quality	in	the	Moon	as	well	as	in	its	
tributaries.		

•	Increase	the	efficiency	of 	the	wastewater	
collection	system	by	regularly	clearing	
various	physical	obstructions	within	the	
system	and	gradually	extend	the	collection	
network	served	by	the	existing	WWT	plant	of 	
the	Nakorn	Ubon	Ratchathani	Municipality.		

•	Consider	the	technical	and	financial	viability	
of 	constructing	a	second	WWT	plant	to	
serve	the	northern	part	of 	the	Municipality.		

•	Increase	the	number	of 	staff 	of 	the	WWT	
and	provide	additional	training	in	WWT	
operation	and	maintenance.		

•	Speed	up	the	adoption	of 	the	Municipality’s	
regulation	on	wastewater	treatment	fee	so	
as	to	improve	the	financial	basis	of 	the	WWT	
plant’s	operations.	

	

Rating: 2 stars 
 
Justification: Some targets of water quality in the lower 
part of the Moon have been met and increasing 
quantities of domestic wastewater in the Municipality are 
being treated. However, it is important to improve O&M 
of the Municipality’s WWT plant to bring the plant’s actual 
utilization closer to its design capacity.  

	
References 
National	Economic	and	Social	Development	
Board.	2003.	The	Ninth	National		 Economic	
and	Social	Development	Plan	(2002-2006).		
Office	of 	Environmental	Policy	and	Planning.	
1997.	Thailand	Policy	and	Prospective	Plan	for	
Enhancement	and	Conservation	of 	National	
Environmental	Quality,	1997-2016.	
Office	of 	Nakorn	Ubon	Ratchathani	Municipality.	
2001	Survey	and	Design	of 	the	Collection	System	
and	Wastewater	Treatment	Plant	for	Nakorn	Ubon	
Ratchathani	Municipality.		
PCD.	2000.	Standards	of 	Water	Quality	in	
Thailand.	
PCD.	2003.	Rehabilitation	and	Improvement	Plan	
for	Collecting	and	Wastewater	Treatment	System	
for	Municipalities	of 	Thailand.		
PCD.	2004.	Water	Pollution	Management	Plan.		
REO	12.	2004.	State	of 	the	Environment	Report	
2004.	
REO	12.	2004.	Regional	Management	Plan	for	
Environmental	Quality	2004-2006:	Muk	Da	Harn,	
Roi	Ed,	Aum	Nart	Charoen	and	Ubon	Ratchathani	
Provinces.	
REO	12.	2005.	Provincial	Environmental	Quality	
Action	Plan	of 	Ubon	Ratchathani	Province	for	the	
Fiscal	Year	2005.	




