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ABSTRACT
The study of relationship between climatic factors and forest area has been conducted at Huay Sai
Royal Development Study Center, Petchaburi Province Thailand and it vicinity area. The changing of
forest area of the site was analyzed by interpreting satellite image taking by Lansat-5 TM in 1990,
2000  and 2010. The climatic factors data e.g. temperature, rainfall, relative humidity in 30-year period
(1981-2011) and average evaporation in 29-year period (1982-2011), was collected from the adjacent
weather station. The correlation test between each climatic factor and between climatic factors and
the forest area were applied in order to investigate their relationship. Moreover, the simple linear
regression analysis was applied in case of their relationship show statically significant. According to
the analytical results, it discovered that the changing of forest area surrounding Huay Sai Royal
Development Study Center has impacted to rainfall, temperature and evaporation. The increasing of
forest area induces the rising of rainfall and the reduction of temperature and evaporation.
Nevertheless, the changing of forest area does not affect directly to relative humidity.
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INTRODUCTION
The temperature variation and climate change is
an important issue which is globally paid attention
and realized to its seriousness due to the climate
change directly affect to the environment and
human way of living. Human activities such as
using of fossil fuel, changing of land use and
changing of the land cover, are the most important
factor that cause the climate change. Since the
industrial revolution, the average global
temperature has raised almost 1 degree Celsius
and has been forecasted that the tendency of
global temperature will rise to 1.8-4.0 degree
Celsius in the next century1. This temperature
variation has impacted to the climate and the
occurring of natural disaster e.g. flooding and
drought. Moreover, it has extremely effected to
the agricultural and other natural resources which
affect to the economic, the country development,

food security and human way of living and their
surroundings also.
The changing of land use has impacted to the
climate change. The green area affect to the
global condition in 3 ways i.e. firstly adsorbing
carbondioxide from the atmosphere for stabilizing
the global temperature, secondly releasing steam
to the atmosphere and increasing humidity, and
thirdly covering land form sunlight which indirectly
decrease the temperature of global also. However,
only the adsorbing of carbon dioxide has been
considered as the relieving of global warming that
cause by the growing of forest. The tropical rain
forest zone has played an important role to the
global warming due to the adsorbing of carbon
from the atmosphere and increasing of cloud and
humidity which lead to the deceasing of the global
temperature effectively2. In addition, the rising
temperature; which may evaluate from the long
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range occurrence of drought, the spread out of
disturbance of insects or animals and other
environmental stress, will be an important impulse
to the deterioration or destroying of forest that
will reflect more damage3.
In the past, Huay Sai Royal Development Study
Center area was very plentiful of forest and
animals and was the habitat of hog deer (in Thai
called Nua Sai) so this area was called Huay
Sai (Huay means brook). Afterwards, the forest
area was trespassed by local people for cultivation
which result the drought, the disappearance of
seasonal rain, the area became the rain shadow
due to the decreasing of rainfall, depletion of soil
fertility, the highly rate of surface soil erosion and
soil degradation then the seedlings were not able
to grow. In 1983, King Bhumibol visited the site
and saw the damaged conditions of the land, His
Majesty made a comment for the development
of this area as follows, If we leave this area
alone, it will become a desert. According to the
royal thought, the Huay Sai Royal Development
Study Center has been established4. Afterwards,
Huay Sai area has been changed from droughty
area to be more forest area. This study aims at
the relationship between the changing of forest
area and the climatic factors of the site.5-8

STUDY  AREA
The Huay Sai Royal Development Study
Center
Before 1983, Huay Sai Royal Development Study
Center Cha-am District, Petchaburi Province,
Thailand covered approximate 25.4 sq.km. 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 erosion problems. The soil became
hard and compact. 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. The
restoration of this area covered 3 sections i.e.
natural resource restoration, water resource
development and quality of living of local people
development including the creation of knowledge
and realization of an important of natural resource
in order to meet the sustainable mutual living
between human and nature.

Study scope
The study of characteristic of forest area
consisted of area size, the changing of land use
and the tendency of forest area expansion in the
future. The study was conducted by applying the
information from satellite image, aerial photo,
related figure and geographic information system
database to the information from field survey data
and interviewing key person.
The study of climatic factors in the study area
comprises temperature, rainfall, relative humidity
and evaporation. These factors were applied for
the analysis of relationship between climatic
factors and forest area in the study area.

AIMS   AND   OBJECTIVES
The objective of this research is to study the
tendency and characteristic of climate change in
the study area which is relate to the forest area
in order to apply as the database for setting
development plan of the study area and solving
the global warming problem.

METHODOLOGY
1) Applying GIS and remote sensing technique

for interpreting the satellite image taking by
Lansat-5 TM in order to analyze land use of
the site from the past to the present.

2) Analysis the changing of forest area of the
site from the past to the present

3) Review the temperature and other climatic
factors e.g. rainfall, relative humidity in 30-
year period (from 1981 to 2010) and average
evaporation in 29-year period (1982 to 2010)
which is collected from the adjacent weather
station.

4) Analyze the climatic factors from the past to
the present e.g. temperature, rainfall, relative
humidity and evaporation which is collected
from the adjacent weather station.

5) Analyze the correlation between the climatic
factors consisting temperature, rainfall,
relative humidity and evaporation by applying
SPSS in order to investigate the relationship
and its trend between each climatic factors.
In case of the relationship show statically
significant, the simple linear regression
analysis will be applied to their relationship
i.e. the relationship between temperature and
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relative humidity, temperature and rainfall,
temperature and evaporation, rainfall and
relative humidity, evaporation and relative
humidity, and evaporation and rainfall.

6) Investigate the correlation between climatic
factors and the forest area.

7) Summarize the results.

RESULTS   AND   DISCUSSION
The changing of forest area
The study of land use was proceeded by the
interpretation of satellite image taking by Landsat
5 TM resolution 30 x 30 meter during 10-year
period i.e. 1990, 2000 and 2010 integrated with
the field survey. According to the study, the land
use in the study area could be classified to 5 types
as follows :
1) Forest area including Deciduous Dipterocarp

Forest whose dominant plant are Iron Wood,
Siamese Sal, Shorea and Dipterocarpus and
covering planted forest and forest park

2) Deteriorated forest whose dominant plant are
as same as the forest area but more arid and
the density of green area is lower.

3) Community area where comprise community
and agricultural area. Most of agricultural area
is monoculture plant such as pineapple.

4) Opened area covering the non-vegetation
area.

5) Water body covering natural and man-made
water body.

According to the land use study of the three
periods, it discovered that the largest area of the
site in 1990, 2000 and 2010 were deteriorated
forest which covered 45.7 % of total area, forest
area which covered 49.5 % of total area, and forest
area which covered 67.8 % of total area,
respectively. Details of land use of the site are
shown in Table 1.
The comparison of the changing of land use in
1990 and in 2000 shows that the forest area was
2.28 sq.km.  increasing which was 12.38% of total

Table 1 : Land use of the site in 1990, 2000 and 2010

area. While the comparison of the changing of
land use in 2000 and in 2010 shows that the forest
area was 3.36 sq.km. increasing which was
13.24% of total area.
In addition, the comparison of the changing of land
use in 1990 and in 2000 shows that the deteriorated
forest area was 2.90 sq.km. decreasing which
was 15.74% of total area. While the comparison
of the changing of land use in 2000 and in 2010
shows that the deteriorated forest area was 2.55
sq.km. decreasing which was 13.82% of total area

The meteorological data surrounding Huay
Sai Royal Development Study Center

The climatic data show that  the climate
surrounding Huay Sai Royal Development Study
Center is tropical savanna climate: Aw due to the
Koppen classification system which average
rainfall is 950 mm per year, average relative
humidity is 73% per year and 29-year average
evaporation is 4.7 mm per year. The average
temperature is approximately 28 degree Celsius.

        
    Land use

Area (sq.km.)
in 1990 in 2000 in 2010

Forest area 6.84 9.12 12.48

Deteriorated forest area 8.42 5.52 2.97

Community area 1.32 1.20 1.59

Opened area 0.93 1.21 0.26

Water body 0.90 1.37 1.11

Total 18.41
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The average of maximum temperature is 30
degree Celsius in April. The average of minimum

temperature is 26 degree Celsius in January.
Details of climatic data are shown in Table 2.

       Month Rainfall Relative Humidity Temperature Evaporation
(mm.) (%) (oC) (mm.)

January 11.8 70 26.0 4.2

February 15.2 72 27.4 4.9

March 53.6 73 28.3 5.5

April 46.4 72 29.6 5.8

May 108.9 74 29.2 5.2

June 78.9 72 29.3 4.7

July 93.0 73 28.9 4.6

August 71.2 73 28.8 4.4

September 120.4 76 28.4 4.2

October 246.2 79 27.7 3.9

November 101.2 73 27.3 4.3

December 7.9 67 26.3 4.4

Table 2 : The average rainfall, relative humidity and temperature in 30-year period (1981
to 2010) and average evaporation in 29-year period (1982 to 2010) collected from Hua

Hin weather station

Relationship between climatic factors
Temperature Vs. Rainfall
The correlation test between temperature and
rainfall reveal that temperature shows the negative
impact to rainfall (r = -.227, p = .228).
Temperature Vs. Relative Humidity
The correlation test between temperature and
relative humidity reveal that temperature shows
the negative impact to relat ive humidity

(r = -.274, p = .142).
Temperature Vs. Evaporation
The correlation test between temperature and
relative humidity reveal that temperature shows
the negative impact to relative humidity with level
of significant .001 (r = .597, p = .001). The simple
linear regression analysis was applied to analyze
the relation between temperature and relative
humidity. Details of the analysis results are shown
in Table 3.

Source: Thai Meteorological Department (2011)

   Variables
                     Unstandardized Standardized

                               Coefficients Coefficients

B SE β p t

(Constant) -2.753 1.927 - -1.429 0.165

Temperature 0.265 0.068 0.597 3.868 0.001

R = .60 R2 = .36 Adjust R2 = .33 F = 14.60

Table 3 : The result of simple linear regression analysis between
temperature and evaporation
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According to Table 3, the simple linear regression
analysis by entering all variables to the equation
at the same time shows that temperature affected
to evaporation with level of significant .001.
The Standardized Coefficients ( ) of temperature
is 0.60 (  = 0.60) that can predict evaporation
with 36% accurate (R2 = .36). The standardized
regression equation for predication of evaporation
is provided as followed.

EV = -2.753 + 0.265T

Remark EV means Evaporation (mm.)
T  means Temperature (oC)
Rainfall Vs. relative humidity
The correlation test between rainfall and relative
humidity reveal that rainfall shows the positive
impact to relative humidity with level of significant
.01 (r = .460, p = .010). The simple linear regression
analysis was applied to analyze the relation between
rainfall and relative humidity. Details of the analysis
results are shown in Table 4.

Variables                 Unstandardized Standardized
                                Coefficients Coefficients

B SE β t p

(Constant) 70.381 0.910 - 77.380 0.000

Rainfall 0.003 0.001 0.460 2.745 0.010

R = .46 R2 = .21 Adjust R2 = .18 F = 7.54

Table 4 : The result of simple linear regression analysis between
rainfall and relative humidity

The simple linear regression analysis by entering
all variables to the equation at the same time shows
that rainfall affected to relative humidity with level
of significant .01.
The Standardized Coefficients )(  of rainfall is
0.46 (  = 0.46) that can predict relative humidity
with 21% accurate (R2 = .21). The standardized
regression equation for predication of relative
humidity is provided as followed.
RH = 70.381 + 0.003R
Remark RH means Relative Humidity (%)
R means Yearly Rainfall (mm.)
Evaporation Vs. Relative humidity
The correlation test between evaporation and
relative humidity reveal that evaporation shows
the negative impact to relative humidity with
(r = -.271, p = .154).
Evaporation Vs. Rainfall
The correlation test between evaporation and
rainfall reveal that evaporation shows the negative
impact to rainfall (r = -.183, p = .341).
The relationship between climatic factors and
forest
The changing of forest area Vs. Temperature
The correlation test between the changing of
forest area and temperature reveal that the

changing of forest area shows the negative impact
to temperature with no statically significant
(r = -.222, p = .858).
The changing of forest area Vs. Rainfall
The correlation test between the changing of
forest area and rainfall reveal that the changing
of forest area shows the positive impact to rainfall
with no statically significant (r = .732, p = .477).
The changing of forest area Vs. Relative
humidity
The correlation test between the changing of
forest area and relative humidity reveal that the
changing of forest area shows the negative impact
to relative humidity with no statically significant
(r = -.400, p = .738).
The changing of forest area Vs. Evaporation
The correlation test between the changing of
forest area and evaporation reveal that the
changing of forest area shows the negative impact
to evaporation with no statically significant
(r = -.080, p = .949).
Although the relationship between the changing
of forest area and climatic factors has no statically
significant, their relationship corresponds to many
academic research5-13 as follows.
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The forest area show negative impact to
temperature that means the increasing of forest
area will lead the decreasing of temperature via
photosynthesis process. This process consumes
heat energy from solar radiation and surrounding
and converts the plant-intake groundwater to
vapor. Therefore, more heat energy taken will
cause more temperature of environment dropping.
Furthermore, the decreasing of temperature will
result the reduction of evaporation which relate
to the analysis result that the changing of forest
area show negative impact to evaporation. It can
imply that more forest area will induce the
reduction of both temperature and evaporation.
When photosynthesis process converts water
liquid to vapor, vapor is evaporated via stomata
that called transpiration process. For this reason,
the rising of forest area will lead the increasing of
vapor in ambient air that causes high relative
humidity. The rising of relative humidity will induce
more probability of rainfall which conform to the
analysis result that the changing of forest area
show positive impact to rainfall. However, the
proposed supporting data opposes to the analysis
result that the changing of forest area show
negative impact to relative humidity. Nevertheless,
one of the most important factors is the location
of the study area where locate near the sea that
has high temperature and relative humidity in
daytime and low temperature and relative
humidity in nighttime14. Therefore, the changing
of forest area does not affect directly to only
relative humidity.

CONCLUSION
The changing of forest area surrounding Huay
Sai Royal Development Study Center has
impacted to rainfall, temperature and evaporation.
The increasing of forest area induces the rising
of rainfall and the reduction of temperature and
evaporation. Nevertheless, the changing of forest
area does not affect directly to relative humidity.
Furthermore, the collected data and the study
results reveal the relationship between the climatic
data  i.e. temperature, relative humidity,
evaporation and rainfall which conform to the
natural phenomena.
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