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ABSTRACT 

The objectives of the study  is to indicate and analyze the key factors that impact on the 
desertification in Huay Sai Royal Development Study Center, Thailand  in order to assess the 
desertification risk of the site. The key factors, that impact on the desertification in the Center, 
comprise the climatic factor (Aridity Index), soil factor which are soil texture and soil fertility 
and land use factor. The study results revealed that the Aridity Index affects on the 
desertification risk at low level to non severe while the soil texture affects on the desertification 
risk in at high level. In addition, the soil fertility at  the site is at medium level to low level which 
influences on the desertification risk of the site at medium level to very high level. Moreover, the 
land use investigation shows that land use in Huay Sai Royal Development Study Center can be 
classified as five types e.g. community, deteriorated forest, forest which is deciduous forest, bare 
land and water body. Therefore, the land use factor of the site influences on the desertification 
risk at medium level to very high level. However, the water body was considered as the area that 
do not affect the desertification. 
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INTRODUCTION 

The United Nations Convention to Combat 
Desertification (UNCCD) has defined the 
desertification as land degradation in arid, semi-
arid and dry sub-humid areas resulting from 
various factors, including climatic variations and 
human activities while the arid, semi-arid and dry 
sub-humid areas have been defined as areas, 
other than polar and sub-polar regions in which 
the ratio of annual precipitation to potential 
evapotranspiration falls within the range from 
0.05 to 0.65.1 In addition, some part of Thailand 
can be classified as dry sub-humid areas in which 
the aridity index falls within the range from 0.51-
0.65. For this reason, Thailand can be considered 
as an affected country although it is located in a 
monsoon climate. The study was conducted at 
Huay Sai Royal Development Study Center area, 
Thailand hereafter call Huay Sai area, where 
locate in Cha-am District, Petchaburi Province, 
Thailand. Before 1983, it was the plentiful area  

afterward the local people invaded this area for 
monoculture farming i.e. pineapple farming and 
applying the chemical pesticide. It caused this 
area faced the depleted soil and top soil loss 
problems. The soil became hard and compact 
with high soil erosion rate. Moreover, the area 
became drought and rain shadow. After King 
Bhumibol visited the site in 1983, his Majesty 
made a comment for the recovery of this area 
under the Huay Sai Royal Development Study 
Center Project.2 After this, the area turned to be 
more in forestation and agriculture aspects. 
Nevertheless, the climate change in global scale 
and land use in local scale impact on soil fertility 
of the site  which may lead desertification. For 
that reason, the study of factors affecting the 
desertification,  can be applied for  desertification   
risk   assessment,  will  be  the significant 
database for setting plan and measure against 
desertification based on sustainable development 
concept. In addition, the study result can be 
applied as the database for spatial development 
plan setting. *Author for correspondence 
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AIMS  AND  OBJECTIVES 
To indicate and analyze the key factors that 
impact on the desertification in Huay Sai Royal 
Development Study Center, Thailand in order to 
assess the desertification risk of the site. 

METHODOLOGY 
Study area  
Huay Sai area locates in Cha-am District, 
Petchaburi Province, Thailand. The site is        
15 km faraway from southern side of Cha-am 
district and 10 km far away from northern side 
of Hua Hin district, Prachuapkhirikhan 
Province. The site covers 1,841 ha. There are 
single mountains scatter around in the western 
side of the site. Likewise, most area of Huay Sai 
is piedmont plateaus with 2-5% slope. 
According to the 30-years period of climatic 
data from Hua Hin weather station, the nearest 
weather station, the mean temperature is 28.1C 
while the mean of maximum and mean of 
minimum temperature are 35.1C and 19.5C, 
respectively. The mean rainfall is 954.8 mm and 
the evaporation is 1711.0 mm. The drought 
duration is 5 month per year before Huay Sai 
Royal Development Study Center was 
established soil at Huay Sai area was lateritic 
and sandy soil with low fertility due to the 
deforestation for monocropping, especially 
pineapple, without soil conservation practice. 
For this reason, soil became depleted. Soil and 
sandy soil with high chemical contamination 
which was unsuitable for cropping. After the 
establishment of Center, the soil improvement 
was conducted that led soil became more fertile. 
However, the site still face soil organic matter 
depletion then only specific crop can be planted. 
Most of soil at the area is sandy loam with 
coarse texture, low fertility, high permeability 
and poor water holding capacity. 
Climatic data collection and analysis 
The climatic data were  collected from Hua Hin 
weather station , the nearest weather station. The 
climatic data e.g. mean temperature, maximum 
temperature, minimum temperature, relative 
humidity, sunshine, wind speed and rainfall data 
were collected as 30-years period data (from 
1981 to 2010) while the evaporation data was 

collected as 29-years period data (from 1982 to 
2010). The concerned data were input to 
Penman-Monteith equation (eq. 1) for calculating 
the reference evapotranspiration (ET0).3 In 
addition, the potential evapotranspiration (PET) 
was calculates by multiplying the crop coeffi-
cient (Kc) to ET0. Then the Aridity Index was 
calculated by dividing rainfall by PET (eq.2). 
The calculation results were prepared as spatial 
data in shapefile format for ArcGIS software. 
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where 
ET0 = reference evapotranspiration (mm day-1) 
Rn = net radiation at the crop surface 
(MJ m-2 day-1) 
G = soil heat flux density (MJ m-2 day-1) 
T = mean daily temperature at 2 m height (oC) 
u2 = wind speed at 2 m height (m s-1) 
es = saturation vapour pressure (kPa) 
ea = actual vapour pressure (kPa) 
es – ea = saturation vapour pressure deficit (kPa) 
 = slope vapour pressure curve (kPa oC-1) 
 = psychrometric constant (kPa oC-1) 
Aridity Index = PET

P                (2) 

where 
P = annual precipitation (mm) 
PET = potential evapotranspiration (mm) 
Soil properties investigation 
The 1 km x 1 km grid size was plot on the study 
area, fifty-two soil samples were collected in 
order to investigate soil texture and soil fertility. 
Both soil texture and soil fertility of the study 
area were individually prepared as shapefile 
format for ArcGIS software. 
Land use investigation 
Both remote sensing technique and field survey 
were applied for interpreting the satellite image 
taking by Landsat 5 TM in order to investigate 
land used of the study area in 2010.The image 
was made to classify the various land use types 
in ENVI using supervised and unsupervised 
classification techniques. 

RESULTS   AND   DISCUSSION 
According to the study, it found that there are 
four  factors  mainly  affect  on  desertification in  
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Huay Sai Center which are climatic factors, soil 
texture, soil fertility and land use. Effect of each 
factor is described as follow. 
Climatic factor 
As UNCCD defined that areas in which the ratio 
of annual precipitation to potential 
evapotranspiration (P:PET) or Aridity Index falls 
within the range from 0.05 to 0.65 are affected 
by desertification. For this reason, Aridity Index 
is a main climatic factor which must be applied 
for desertification risk assessment of the site. In 
addition, the result from aridity index calculation 
revealed that aridity index of Huay Sai area 
ranged from 0.51 to 1.55 which indicated that 
aridity index affect on desertification risk at low 
impact level to non severe. 
Soil texture 
The field survey and soil sampling showed that 
most of soil at Huay Sai area is loamy sand 
followed by sand, sandy loam and sandy clay 
loam. The soil infiltration rate was medium to 
high. The soil pH was neutral to extremely high 
acidity. Due to the sandy texture of soil, soil at 
area was low water holding capacity then the soil 
moisture was low. For this reason, soil texture 
must be considered as factor affecting on 
desertification risk of area. 
Soil fertility 
The result of soil sample analysis indicated that 
most of soil at area had low organic matter, low 
Phosphorus, low available Potassium, low 
Calcium and low Magnesium. According to the  

analysis result it can conclude that soil fertility of 
area was low. The low soil fertility may cause the 
disappearance of plant that may reduce land 
cover. The area with less land cover obviously 
showed the high-risk of soil erosion than the 
more land cover did.4 In addition, low soil 
organic matter lead to poor aggregation and low 
aggregate stability. This can lead to the high 
potential for wind and water soil erosion.5,6 For 
this reason, soil fertility of area significantly 
affect on desertification risk in the site. 
Land use 
According to the interpretation of the satellite 
image taking by Landsat 5 TM in 2010 by 
applying the remote sensing technique and field 
survey, it found that the land use in the study area 
could be classified to 5 types e.g. forest, 
agricultural area, community, opened area and 
water body as detail in Table 1. Land use 
activities, which are unsuitable for their location, 
are one of factors affected land degradation that 
leads desertification in the area. The significant 
problems of land use are the loss of agricultural 
area and forest due to urban sprawl and the 
depletion of forest due to climate change. In 
addition, the investigation of land use of area 
revealed that forest occupy most area of area 
(81.55%) follow by  water  body  (8.04), 
agriculture area (7.29%), community area 
(2.95%) and opened area (0.53%). Due to the 
presence of the agricultural area and opened area 

Table 1 :  Land use of the site in 2010 

Land use type Area (ha) 

Forest 1,502.00 

Agricultural area 134.30 

Community 47.77 

Opened area 9.72 

Water body 148.10 

Total 1,841.88 
Source: From the study results 

land use of area affect on desertification risk at 
medium to very high level. However, the water 
body was considered as the area that do not 

affect on the desertification. Maps of factors 
affecting desertification risk in area are shown in 
Fig. 1 
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Fig. 1 : Factors affecting desertification risk in Huay Sai Royal Development Study Center 

CONCLUSION 
The significant factors affecting desertification 
risk in Huay Sai Royal Development Study 
Center are climatic factor (Aridity Index), soil 
texture, soil fertility and land use. The study 
results revealed that the aridity index affects on 
the desertification risk in Huay Sai area at low 
level to non severe while the soil texture affects 
on the desertification risk in Huay Sai area at 
high level. In addition, the soil fertility at Huay 
Sai Royal Development Study Center  influences  
on   the   desertification  risk  in  Huay  Sai Royal  

Development study Center at medium level to 
very high level. Moreover, the land use factor of 
Huay Sai area influences on the desertification 
risk in Huay Sai area at medium level to very 
high level. However, the water body was 
considered as the area that do not affect on the 
desertification. In addition, these factors will be 
applied for the preparation of desertification risk 
map of Huay Sai Royal Development Study 
Center by using GIS. Likewise, it will be 
assumed that each factor equally influence on 
desertification. 
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