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A Strategy for Enhancing Officers’ Performance Efficiency of

Collecting Service Fees Money in the Agriculture and Forest

Division,Savannakhet Province, Lao People’s Democratic Republic
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Abstract

The objectives of this study were: 1) to investigate a problem state of officers’ performance
concerning collection of service fees money for the Agriculture and Forest Division, Savannakhet
province, Lao People’s Democratic Republic (LPDR), 2) to create a strategy for enhancing performance
efficiency of officers regarding collection of service fees money in the Agriculture and Forest Division,
Savannakhet Province, LPDR, and 3) to examine officers’ knowledge and understanding about their role
in collecting service fees money for the Agriculture and Forest Division, Savannakhet province, LPDR
after implementation of the strategy.

The sample comprised personnel at the head-level and officers who were responsible for the
service fees money in the Agriculture and Forest Division, Savannakhet province, LPDR, totaling 20
people. The instrument used in this study were a questionnaire asking understanding about the role in
collecting service fees money for the Agriculture and Forest Division, Savannakhet province, LPDR
whose discrimination power values ranged between 0.20 and 0.50 and reliability value was 0.91 and a
manual of the process in collecting service fees money for the Agriculture and Forest Division. The
analysis of data was divided into qualitative and quantitative analyses. Statistics used were mean and

standard deviation.
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The findings were as follows:

1. From investigation of problem states, it was found that officers who were responsible for
service fees money of the Agriculture and Forest Division, Savannakhet province performed the job
according to their role not correctly due to the regulations. That resulted in an incorrect accounting and
money system which was not updated. So, a strategy for enhancing officers’ performance efficiency of
collecting service fees money in the Agriculture and Forest Division, Savannakhet province, LPDR,
should be available.

2. The strategy as mentioned above comprised: 1) holding a workshop among officers whose
job performance was responsible for collecting service fees money in the Agriculture and Forest Division,
2) producing a manual of the process in collecting service fees money for the Agriculture and Forest
Division, 3) controlling the collection of service fees money in the Agriculture and Forest Division to be in
compliance with the regulations correctly, 4) inviting specialists from other work units to transmit
knowledge about new orders and regulations concerning money and accounting, 5) promoting and
supporting provision of training, workshop and seminar on money and accounting to individuals, and 6)
providing books, manuals, journals, textbooks and documents useful to the job concerning money and
accounting to officers for study in the reading room.

3. After implementation of the development strategy, the level of understanding about the role
in performing the job of collecting service fees money for the Agriculture and Forest Division was at the

high level.

Keywords : Strategy, Enhancing performance efficiency, Collecting service fees money
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Abstract

The objectives of this study were: 1) to investigate a current problem state of promoting eco-
tourism by placing emphasis on participation of community in Ban Hatkhai, MueangThaprabat,
Bolikhamsai province, LPDR, 2) to create a strategy for promoting eco-tourism by placing emphasis on
the Ban Hatkhai community’s knowledge, understanding, awareness and satisfaction of involvement,and
3) to examine results of implementing the strategy for promoting eco-tourism emphasizing the Ban
Hatkhai community’s knowledge, understanding, awareness, and satisfaction of involvement. The
samplecomprised:1) 16 tourism officers, Bolikhamsai province, who were purposively selected, 2) 84
people selected purposively from different groups of people in the community who were concerned with
the local eco-tourism management of the Ban Hatkhai, in MueangThaprabat, Bolikhamsai province,
LPDR. The instruments used in this study consisted of a test of knowledge and understanding, a
questionnaire asking respondents’ awareness, a questionnaire asking satisfaction, and a manual for
promoting eco-tourism by putting emphasis on community participation. Qualitative analysis was done
by content, while quantitative analysis was done through mean and standard deviation.

The findings disclosed as follows:

1. The result of state investigation revealed that promoting eco-tourism by placing emphasis on

the community participation was at the low level. Thus, a strategy for promoting eco-tourism by putting
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emphasis on the Ban Hatkhai community’s knowledge, understanding, awareness and satisfaction of
their involvement should be available.

2. The strategy for promoting eco-tourism by placing emphasis on the Ban Hatkhai
community’s knowledge, understanding, awareness and satisfaction of their involvement comprised: 1)
Holding a meeting on a regular basis in the Ban Hatkhai community, whose body consisted of two
groups of tourism officers and administrators in Bolikhamsai province, LPDR, totaling 100 people, for
asking for their participation in consulting each other and doing brain storming in order to resolve the
problem found; 2) Participation among different groups of the community concerning their involvement
in every respect of eco-tourism promotion, especially the preparations for an individual’s task and duty;
3) producing a manual for promoting eco-tourism emphasizing participation of different groups in the
community.

3. After the development strategy implementation, knowledge and understanding about
promoting the community participation in eco-tourism was found at the level higher than that before
the implementation significantly at the .01 level. The awareness of promoting eco-tourism by placing
emphasis on the community participation after the strategy implementation was at the high level; and
likewise was their satisfaction of the eco-tourism promotion strategy emphasizing the community

participation after the strategy implementation.

Keywords: Strategy, Promoting eco-tourism, Community participation
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Abstract

This research aims to apply data mining techniques in predicting academic achievement of
students using feature selection techniques to select important features. Then, build prediction models
using BPNN and SVMs techniques from key factors for learning. The 180 data records used in this work
were collected from students who studied and graduated in the same program. The learning attributes
analysis result shows that students’ background information is not important in predicting the academic
achievement of students but only 10 courses that they studied in the first and second years. These
courses are compliant with the qualifications framework of undergraduate program in Computer
Science. The BPNN and SVM sprediction models were trained by using 10 important parameters and
got less error than using all parameters. Furthermore, the ensemble technique; Bagging, was combined
to BPNN and SVMs models. It is found that Bagging with BPNN (Bagging BPNN) gave the lowest errors
(RMSE = 0.1051). The model can be used to predict learning achievement of the students efficiently.
The experiment results of this research will be helpful for learning achievement attributes analysis and
for predicting learning achievement in order to help students predict their own learning achievement

and adjust their learning behavior such as add or withdraw courses according to their potential.

Keywords : Learning Attributes Analysis, Data Mining, Feature Selection, Prediction Techniques
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M99 1 FauLls7 1% n15aLAeaed

AAU Hagauils seazaYa #indiaya
1 Entrance Entrance Method Nominal
2 Sex Gender Nominal
3 In_Fa Father’s income Ordinal
4 Occu_Fa Father’s career Nominal
5 In_Mo Mother’s income Ordinal
6 Occu_Mo Mother career Nominal
7 Acad_Fa Father’s degree Ordinal
8 Acad_Mo Mother’s degree Ordinal
9 Old_GPA Grade 12 GPA Interval
10 GENERAL General subjects Interval
1 251100 Philosophy of Sciences Interval
12 252111 Introductory Mathematics Interval
13 256103 Introductory Chemistry Interval
14 258101 Introductory Biology Interval
15 261103 Introductory Physics Interval
16 252112 Calculus Interval
17 254271 Introduction to Programming Interval
18 252351 Discrete Mathematics Interval
19 254251 Data Structure Interval
20 254261 Computer Architecture Interval
21 254275 Object Oriented Programming Interval
22 254351 Database System Interval
23 GPA Learning Achievement Interval
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Teenagers’ Skill of Knowing What’s What and as Much as the Mass

and Modern Media’s Knowing in Sakon Nakhon Province
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Abstract

The purposes of this study were to: 1) investigate teenagers’ skill of knowing what’s what and
as much as the mass and modern media’s knowing in Sakon Nakhon province, and 2) examine the
effects of using mass media and modern media upon making a daily living of teenagers in Sakon
Nakhon province under the conceptual framework of the model of knowing what’s what and as much
as the mass media’s knowing, of the prescribed idea of communication technology, of the idea of using
media and way of ddily life of teenagers and of the idea of needs among teenagers. The samples
were teenagers who participated in the project of workshop on ‘Knowing What’s What and as Much as
the Mass Media’s Knowing” which was held by the Department of Communications, Sakon Nakhon
Rajabhat  University comprising MathayomSuksa 5 students at SakonratWithayanukul School and
undergraduate students, Faculty of Management Science, Sakon Nakhon Rajabhat University totaling
160 students. The instrument for collecting data was a 5-rating scale questionnaire. Data analysis was
done through percentage, mean and standard deviation.

The findings of study were found as follows:

1. The teenagers in Sakon Nakhon province had their skill in knowing what’s what and as
much as the knowing by mass and modern media as a whole at high level. Considering it by aspect,
all the aspects were found at high level as follows:

1.1 That of ‘structure of knowledge’ had a score of 3.87;

1.2 That of ‘motivation for decision or personal standpoint’ had a score of 3.13;
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1.3 That of ‘instrument for gathering data’ had a score of 3.60;

1.4 That of ‘analytical process and data interpretation” had a score of 3.33.

2. The use of mass media and modern media had an effect upon the teenagers’ behavioral
adjustment to the 3 styles of making a daily living.

2.1 In making a daily living in the family, it was found that there was a communication with
the family’s members through social media such as Facebook, Instagram and online conversation
programs at high level with a mean score of 3.75. At the same time, the exposure to mass media and
modern media resulted in a decrease of interaction between the teenagers and family’s members at
high level with a mean score of 3.13.

2.2 In making a daily living in learning, it was found that the use of mass media and
modern media was convenient for investigating knowledge in study at the highest level with a mean
score of 4.28; that the use of mass media and modern media in searching for knowledge in study was
at high level with a mean score of 3.98; and that the search of knowledge from mass media and
modern media helped the teenagers better understand the contents at high level with a mean score of
3.73.

2.3 In conducting the teenagers’ daily life when having spare time and in using the mass
media, it was found that there was a communication with friends through the social media such as
Facebook, Instagram and online conversational programs at the highest level with a mean score of
4.26; that the teenagers’ exposure to mass media and modern media made them feel relaxed at the
highest level with a mean score of 4.09; that most of the teenagers’ spare-time activities were to
expose themselves to mass media and modern media at high level with a mean score of 3.94; and
that they had new friends being introduced by social media such as Facebook, Instagram and online

conversational programs at high level with a mean score of 3.72.

Keywords : Knowing what’s what and as much as the media, Mass media, Modern media,

Way of daily life, Teenagers
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Abstract

The purposes of this research were to develop and validate a program for questionnaire
analysis by writing a command of the visual basic for application (VBA) in Microsoft Excel. The
developed program can handle three types of answer (one answer, many answers and scale answer).
By using class inherit property, this program is more flexible to create the input form (quite similar to
the original questionnaire) that means it's easy and convenient to input raw data. The efficiency of the
program was considered in two aspects, namely, time reduction and results validation by testing with
questionnaires from two projects. For time reduction aspect, the comparison between the elapse times
of questionnaire analysis by hand and developed program were conducted. The results shown that this
program can reduce the elapse time around 0.47 seconds for each question (23.2% compare with hand
calculation). In the validation aspect, the questionnaires were recalculated by SPSS software, the
findings show that the results of the developed program were corresponding with SPSS results. In the

other word this program can be used instead of SPSS software.

Keywords : Questionnaire, Time reduction, VBA
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Abstract

The objectives of this study were: 1) to investigate efficiency of method of teaching English by
giving a reward based on the criterion set at 80/80, 2) to examine the students’ confidence in speaking
English after the teaching by giving a reward, 3) to compare the students’ achievements in learning
English between before and after the treatment by teaching with giving a reward, and 4) to examine
students’ satisfaction with a method of teaching with giving a reward. The methodology used was
quasi-experimental research with one group pretest-posttest design. The sample selected by simple
random sampling was 39 undergraduate students whose major was social studies, who were enrolled
in Sakon Nakhon Rajabhat University in academic year 2013.  Statistics for data analysis were
percentage, mean, standard deviation and t-test.

The findings can be concluded as follows:

1. The efficiency of teaching English by giving a reward was 88.56/89.4, which was higher
than the criterion set at 80/80.

2. The students had confidence in speaking English, had enthusiasm and positive attitude
towards learning English, had intention to learn and always attended their class, and had confidence in
expression for each situation.

3. The students gained a significantly higher score of achievement in learning English after the
treatment than that before the treatment at the .01 level.

4. The students were satisfied with the method of teaching English by giving a reward at the

highest level.

Keywords: Development of confidence, English, Social studies major, Positive reinforcement
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The Demonstration Set of Temperature and Humidity Control

System Fuzzy Control in the Chicken House

Chaiyos Commee !

Chaiyapon Thongchaisuratkrul 2

Abstract

This paper shows the application of control techniques for chicken farm. The fuzzy controllers
are applied for temperature and humidity control. The temperature fuzzy controller has two inputs and
one output. A humidity fuzzy controller has three inputs and one output. There are 25 rules for
temperature fuzzy controller and 25 rules for humidity fuzzy controller. A chicken’s room model is
constructed and used as an experimental model. Results showed that the temperature and humidity
can be requlated. The step response of fuzzy logic controller and application proved that the proposed
control system has good performance for the fast, exactly, stability response and robustness of

disturbance.

Keywords : Fuzzy control, Temperature-humidity control, Chicken house’s farm

Introduction

A closed poultry production system is a system which can be monitored for pathogenic germ to
protect the chickens from injection. There are three methods of monitoring. Firstly, disinfection of
persons by spraying andfor walk over disinfection solution before entering the chicken housing.
Secondly, by taking a shower and where proper clothing before entering the chicken house. Finally,
they must wear proper clothing and boots before entering the chicken house, shoes of the farm.
Equipment and supplies must be sterilized before being brought into the chicken house, such as
smoking with formaldehyde gas, spraying with disinfectant solution, ultra violet light, etc.

The animal feed must be come from the hazard analysis and critical control points (HACCP)
system factories. The sanitation should be strictly concerned. The raised chicken should be the same

age and sold at the same time. The chicken room in closed farming system can be designed of any

! Faculty of Industrial Technology, Loei Rajabhat University, Thailand
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farm systems which are not necessarily the same. However, the farmers need to know and understand
the management and the type of farms. For example, the chicken in an open farm will be stressed due
to weather change. The problem of management is over density of chickens. For a closed chicken room
of evaporating systems included the speed, consistency and pressure of air they were correctly
calculated. The density of chicken has been calculated from the weight per area.

Since, the bird flu outbreak in 2004 has been caused the damages of farmers. They started to
keep their chicken in a closed coop for a safety. This is reason for the air condition system in the farm of
became very necessary. This system is the most important factor of closed farming. If can be set the
optimum temperature and humidity for the chicken, they will eat more water and food which led to the
more food conversion ratios, no disease, and uniformity of chicken, medium-sized farm, lower budget
and especially better returns in long term.

The air condition system consists of two major components which are as follows:

1. The air ventilation is the circulation between the hot air from the chicken, carbon dioxide,
ammonia from poultry farm and fresh air outside farm. The polluted air was driven out of the farm. And
then the system brings the fresh air back in the farm.

2. The evaporative cooling is system for decreasing temperature of the farm. When the air
passes through the cooling pad, water evaporates and the room temperature goes down.

However, there are problems of setting an environment in the chicken house as follow:

1. The temperature difference between front and back side of the farm is large value. The
chicken will sick.

2. The high temperature in summer, the air will not ventilate.

3. It is difficult to decide for the best environment of farm.

In this work, the researchers have been designed and constructed the temperature controller
of a chicken house using a fuzzy logic controller and a model of a chicken house for implementation
with Laboratory Virtual Instrument Engineering Workbench(Lab VIEW) program to study and create a

real controller for the chicken house.

Objective of research

This research is experimental research. The following objectives:

1. Construct the Demonstration Set of Temperature and Humidity Control System Fuzzy Control
in the Chicken house.

2. construct control system of Temperature and Humidity Control System Fuzzy Control in the

Chicken house.
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Related Works

The researchers studied relevant articles as follows: “Fuzzy logic control systems; Fuzzy logic
controller — part | and 1I” by Lee (1990). “Application of fuzzy logic to approximate reasoning using
linquistic synthesis” by Mandeni (1997). “Fuzzy logic controller design: A case study” by Lucian.“Fuzzy
control for temperature and humidity in refrigeration systems” by M. Beeker, et al. (1994) And
“Application of intelligent control techniques for temperature and humidity control in industrial

workshops” by Guo, Cao, and Zheng, (2009)

Methodology of research
Procedures of the research are as follows:
1. The Proposed Fuzzy Controller Chicken House
2. Temperature-humidity control systems description
3. Design of fuzzy controller for temperature and humidity of chicken house
4. Model of fuzzy control for temperature and humidity of chicken house using Lab VIEW

5. Lab VIEW programming for the chicken house.

1. The Proposed Fuzzy Controller Chicken House

Fuzzy logic controller

Dynamics system in the world of controller is nonlinear and changes the values of parameters
on working. Thus, it is not corrected the control result, and is not created various theories as such as
classical control. The designer needs to know the parameter value of system and the change of
system’s parameter in mathematic model that is very difficult in practice. Thus, Zadah established the
theory of nonlinear system control in 1965 with the name “Fuzzy Set Theory” that the designer of
controller needn’t know the mathematic model of the system but it should only consider the control of
basic system feature so fuzzy logics controller is easy to understand. Moreover, the fuzzy logics
controller is the centre of genius men to collect their intelligent to control automatic system using the
method of fuzzy control and controller’s working experience. Otherwise, in nonlinear control system or
any system cannot use mathematic model or any system which have been analyzed in complexity. It
can easily control using technique method of fuzzy logics control. The fuzzy logic is a method of decision
under the rule of program system in computer. This control has been showed the capacity as expert
action in certain field and imitated control system for human thought procedure in controlling different

work.
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The basic principle of fuzzy logic is fuzzy set theory developed by Lotfi Zadah in 1906. The
fuzzy’s theory different the Boolean’s theory that is the decision for zero and one. But the fuzzy theory
is many values which counted from zero to one. Fuzzy logic control will work under condition of basic
rule of language and then it will use the reasonable evaluation in many parts. The design of fuzzy logic
controller consist of two parts using the language model which copies the skill of work and experience
in control of designer in order to find the structure of fuzzy controller. The structure included
membership function, logic operator, inference method and defuzzification. The fuzzy logic controller
contains a number of set of parameters that can be altered to modify the controller performance. These
parameters are the scaling factor for each variable, the fuzzy set representing the meaning of linguistic
values and the fuzzy rules.

Above-mentioned control, some drawbacks for design of fuzzy controllers are number of rule,
reliable linquistic and the experience of designer may be not allow him to control significant process
changes. The method of solve problems is adaptive fuzzy controller that modifies the fuzzy rules. An
approach has been applied to control the temperature and humidity of the following processes: Fuzzy

control for temperature and humidity of chicken room using Lab VIEW.

2. Temperature-humidity control systems description
Thermal processes are classified the heat elimination and without heat elimination For this

work, heat elimination is used as shown in figure 1.

<
I L

= H=
7 T

Fig. 1 the temperature and humidity control systems

Pump

The temperature and humidity control systems compose of two fans, water pump and heater.
The fans were used for sucking hot air to decrease temperature. A water pump was used to inject

water through the cooling pat. For the control temperature and humidity, a heater was used.



85
MINFHATINEIRYSIAAGANAUAT ; 6 (12) : NINHIAN — FWINAN 2557

Sakon Nakhon Rajabhat University Journal ; 6 (12) : July - December 2014

3. Design of fuzzy controller for temperature and humidity of chicken house

LabVIEW

-
PC-Based _|_

Fig.2 design of Fuzzy controller for temperature and humidity of chicken house

The major of device for Design of Fuzzy controller for temperature and Humidity of chicken
house consist of Lab VIEW program base on computer, data acquisition (DAQ. NI 6008), pulse with
moss (PWM), model of fuzzy control, and temperature and humidity sensor.

The Lab VIEW program base on computer was used for run on the computer to fuzzy control.
And then sends control signal to the DAQ NI 6008 for processing and inference signal for sent to the
buffer circuit. The buffer circuit by pulse with moss (PWM) wear used drive fans. water pump and
heater for temperature and humidity controlled room. A temperature and humidity sensor was used the
detection of temperature and humidity error to send feed back to the DAQ for run again and will work
to close loop system to get the response when they need accurately and quickly.

3.1 Structure of control system

Figure 3 shows the feedback control system with the fuzzy controller and the process. The
fuzzy controller consists of a fuzzy temperature controller and a fuzzy humidity controller. The inputs of
the fuzzy temperature controller are the temperature error (E-temp) and change in temperature error
(De-E temp). The inputs of the fuzzy humidity controller are the humidity error (E-Hu) and change in

error (De-E Hu). The outputs of the fuzzy controller were used for heater and fans (Temp-out).
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Fig. 3 Control system with fuzzy control

The fuzzy controller has six fuzzy variables (six inputs and three outputs) which were defined:

E-temp is defined form the difference between the value of set point and the present
temperature value)

De-E temp is changing of temperature error which was defined form the difference between
present value of E-temp and last value

De-E hu is changing of humidity error which was defined form before value

Temp-out is output value for driving the fans and a heater powers

Hu-out is output value for driving a pump power

The values of the input variables are converted by fuzzification variables linguistic in terms of
five respective and three linear membership functions. The output values of temp-out form
defuzzification were used for driving electrical power of the fans, a heater (Temp-out) and a pump
(Hu-out). For both of controllers, the MAX — MIN inference method and the Centre—of-Area (CoA)
defuzzification method were used. The controller was designed using Lab VIEW tool kid.

3.2 Fuzzy Temperature Controller

The fuzzy temperature controller is designed like a Pl fuzzy controller. This means that the

inputs and outputs are equivalent to traditional Pl controller Figure 4 shows the membership functions of

the two inputs (E-Temp, De-E temp) and the output (Temp-out). The values of the variable input and
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output are scales to interval (-10 to 10). Table 1 shows the fuzzy rules of the rule base. The control law

for the temperature controller are required.

] — 0 T
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Fig. 4 membership function definitions for the fuzzy temperature controller
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Fig. 5 rule base for the fuzzy temperature controller
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Table 1 Fuzzy rules for temperature controller

Temp-out E-lemp

Nb ns zo ps pb

nb zo ns ns nb nb
ns ps zo ns ns nb
de-E temp zo ps ps zo NS ns

ps pb ps ps zo ns
phb pb pb  ps ps  zo

3.3 Fuzzy humidity controller
Figure 6 shows the membership functions for the fuzzy humidity controller of the
humidity error (E-Hu) and changing of humidity error (de-E Hu). The outputs of humidity controller

were used for pump power (Hu-out).

j : j— __ ji
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Fig. 6 membership function definitions for the humidity controller
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Table 2 Fuzzy rules for humidity controller

Hum-out E-Hu
nb ns zo ps pb
nb zo ns ns nb nb
ns ps zo ns ns nb
de-E Hu z0 ps ps zo ns ns
ps pb ps ps zo ns
pb pb pb ps ps zo

4. Model of fuzzy control for temperature and humidity of chicken house using Lab VIEW

Fig. 8 chicken room farm model
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90

5. Lab VIEW programming for the chicken house.
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The Experimental Results

The experimental results of the fuzzy control for temperature and humidity of chicken
house using Lab VIEW are shown in Fig. 11. From Fig. 11, illustrates the temperature and moisture
controls at the set points of 28 degree Celsius temperature and 80 percent moisture (red line). It
shows that the responses move toward the set points rapidly when the differences are high, and
move slower when the differences get lower until there are no differences. Afterward, the system

keeps the responses at the set points level.

(a)

25 August 2011 Temperature

Response of ‘
Temperature
startat 30°C

i Response of
f Temperature at
28 'C

Temperature

28—

27
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Time
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Fig. 11 the step response of fuzzy logic controller for (a) temperature and (b) humidity
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Conclusion

The Fuzzy controller of temperature and humidity in chicken farm were described in the
control design the thermodynamic coupling of temperature on relative humidity which were considered
using the temperature error as additional input for the fuzzy humidity controller. The reimplementation
of chicken farm model is based on Lab VIEW program. This controller is not needed the object’s
mathematic model. But it can be applied to base on the basic fuzzy control algorithm. The application
results proved that the control system has good performance in rapid response and robustness
disturbance. The experimental results were consistent with the research of Guo, Cao, and Zheng
(2009) Research on Application of Intelligent Control Techniques for Temperature—Humidity Control in
Industrial Workshops by analyzing the difference of an air conditioning control system used in industrial
workshops and buildings, Mastacan, et al. (1994) Research on Fuzzy Logic controller design : A case
study and Pratumsuwan, Thongchai and Tonsriwong (2011) Research on Electro-Hydraulic Position
Control Using Fuzzy Logic Based On Lab VIEW presents implement in position control of the Electro-

Hydraulic Servo System (EHSS) using Fuzzy Logic Controller (FLC) based on LabVIEW, etc.
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Abstract

Rainfall is important for water resources management in the catchment for flood and drought
conditions. If the obtained rainfall is near the ground rainfall and real time, it will be a decision support
data for water management and can mitigate the water disaster. Weather radar is an instrument for
remote sensing that potentially covers a large area and provides a high resolution spatial and temporal
rainfall. With its advantages, so can be applied in areas with insufficient rainfall stations. Weather radar
measures the rainfall depth by using an empirical relationship between the reflectivity (Z) and rainfall
rate (R), called the Z-R relationship (Z = ARb). In this study, the objective research was to find a
suitable climatological Z-R relationship for the Huai Sam Moh catchment where is ungauged rainfall
station. Four rainfall events, radar products with the reflectivity data and rainfall were collected in this
study. The reflectivity data between June and August in 2004 at the Pimai radar station located in
Nakhonratchasima Province, couple with the rainfall depths at six rainfall stations around the catchment
during the same periods were used. A climatological Z-R relationship in the form Z= 240.66 R 0.72
showed acceptable statistical indicators making both the coefficient of determination; R2=0.95 and the
accuracy of verification was 77.85%, it was suitable for radar rainfall estimation for the Huai Sam Moh

catchment.

Keywords : Z-R relationship, radar rainfall estimation, Pimai radar station,

Huai Sam Moh Catchment

UNHI
VBrnosdruinieyagaanninenfidaudrdyioeumanefiansss 819 s
NEAINTIN  uAz NsABnAenssHiunsNAIuNNsUEMsIANTSNEn SN TWANTIgHMN
Tramnznsiendedmainuazsiviontiviunan  efissendeioyatSrnoniruiitndidsiy
VS aaniinnaseiuitud uaznamnnnindieyarinluanizqnlnganils ( Seed et a. 1996) N1
asradmUBrnosiuluiiaqiuiiunnsnsaedniayariniuiivsyiliuliarndedninnudaiinioys B
. $ o Ay o o A & A o & a oa $ % ¥

99 (local point data) Feglesidadnintunisfinaeaciaiasiniinu 817 Vaungen Saduunsediu

e ° Ous  doan @, o da o ¥4 Lo oo X 4 &
wazApuinefliuangn vinlileyai (RlTsauwmdiresBuamruiinnadeuudnoiing wenaini
Tnssinsrpsaanfiiminuiifinfsudninisnszanada liasaunquiludl fais mansudeyaFuno
uarn13NTTarnIldsiuiuuuiean axfiulslemindnannn TunnsaaniselUiunosin A
ndsfimasmitouaranndrdmydenings TuilaqiuldEasinisusyandlinannissusszezing T
msfnefisaiugaResinen 1asnseannnials gninunUsygndtilweusii desenhieys

= v L A P v Tnzv 2 '4 o v Po
LLN$‘§’1%I@$LT‘J?J@°M‘J\‘1NHT®W?@UV"IQNW‘MWLﬂ%U‘iLQMﬂQ"I\Tﬂ’m ATANUBILINNG ﬂ"lN"l‘iﬂ‘W"lﬂ"l‘Nﬁfl@QﬂTﬂ



95
MINFHATINEIRYSIAAGANAUAT ; 6 (12) : NINHIAN — FWINAN 2557

Sakon Nakhon Rajabhat University Journal ; 6 (12) : July - December 2014

atsafissuaziiudiogauniuan Red Time) Gafiunsadntiadndmideiefosaasaniiinmin
AAuAY FsnosantRismaduilyinWisafuedadiodnadmilsiigminnuazgndtiluniain
UANANIENYBINY 817913 98UD9Joss and Walvogel (1990) ; Collier (1996) ; Krajewski and Smith
2002) hulsznelng Thinaendaseeanimnliinnausioswnbueaiiingammemiuas Taal
$oyaanannfiandnaniios Tudaadeuiusnay fufteu ganan w547 wudy nstitiayanuali
a1nnsRgaednanisanstiaunaenniiaqiu 120 Wit ezl B awenIsAsTnAAseiurWaIn
aoniinrunafuAusnign Tilszyndlfisandmanaainnd anflianslumansuaznisdunyns
dunafisng  Fodauasandnn Ussiiniainosinduganing Taalinmiannsioy CAPPI (Constant
Altituide Plan Position Indicator) Atn/3anauruannaaiiimindusmlud® uazgamglsanmsainnimdag
At GMS-5 s1edalng Tnalitieaalutast w.r543-2544 F8nnsfilitunisfinunuszneudon nns
mq@ﬂﬂu?ﬁ@amuﬁmﬁmﬂﬁ% Simple scaling WA Quality control  NIFEEINATNRNAUTILNTINAINIT
ATVIBUYBIIANIAUANNENYBINU Z-R  relation) NMFIFELTIHUURHIMANIINEGAS 9oungRepmus
waEOITAAN Banauazitd [ emporal ond  spatial rainfall)  N19a579 radar-intensity  coincident
frequency Lmzmﬁﬂ‘s:ﬂﬂG‘?NuL‘sm%ﬁq%l%’fﬂmsfuLmuﬁmmqvmﬁvm'v]‘lo ™ uay HEC-HMS wan1s@nen

R1.33

WU AINISRZTIDUBINIANSAUAINNENNY Z-R relation) #e Z=294 U NEANIINEAS

(Cumulative radar  rainfall) fANANN9T (Under  estimated) BN DINUAE ARaNNaaNTS AN lusm T Rsl
waaliiadnendeis pmidugnrnshusnsunsinneruan frdesas 70-80 UasnnHuaniaang
fanudnE sy AT A Ayt 0.95 FUUBNNBINMaINaNTTARHNT AW RD NN lag) Uszanns
2-3 g uazUBRNBHNaNNEA AR sanIW Hydrograph)  IndtFseiuran wiiliennnisnsaesnt
mmumemmﬁmﬁ’ummwﬁmzLﬁumﬂNuﬁfﬁ@mﬂmﬁﬁ’mﬁWWunpim and Nutchanart (2008) (4
Uszgndtiisnninsaaennia annflisansenrdes dmdnden AnuidnfimsnsaneesasaR dmsy
drodthpanun Tnetidioyanisnedudiuan 55 annfl wudniasetianutunnsdianiimmnzandinsy
isafannfiendas Anz=74 " uaznnsusn@uundiismnan thiudioyaindiuesuundianeini-
siwihdmdunaimnerivian luganinTeanun

ANnITANEATETHELdY mﬁﬂ'ﬁzgﬂm"f%ﬁmﬁumiﬂizLﬁuu‘%mmﬁwumuefmy i

maUsziiuAnnsasienasisasiuasidinees g fitannfinsaedn uasdeyanull

' v
a A LS =1

aRRNRNT19mn59aTA S W HANITUTRRUBNIOMNRLLLYINET ( Real time) 97134345 A9lfiniane

'
a

s BnamulegisasnsennAuaasuisunUdayanuenanHTarun AuAuiag T

o A

SA2095A15  WENIATNISIRAES RRYVBIANNANNRTIZNINNATNITAETIDNLBILTATSNLUITNIUY

AHENEBINIRAY (Z-R Relationship) tHUBIngaTaeaamne gurinanundesaeguin® Suln

LA ¥ oA a o ¥ & '
Wuwmmwfumﬂmumqmmmr}luma%

q



96
MINFHATINEIRYSIAAGANAUAT ; 6 (12) : NINHIAN — FWINAN 2557

Sakon Nakhon Rajabhat University Journal ; 6 (12) : July - December 2014

FEANARNITIY

v ]
1. NRAFNEA

@

Ao A L oA ¥ & A A A v = a
L‘V]G‘}NN‘WﬂﬂLﬂﬂﬂWMWQNuWWQﬂNWN‘MN@Lﬂuwu‘l’lﬁmﬂ’] a9 INAaINISSe g InIg

91999 TAUSHI NI NANNITANS IALAT T a0 Tn5999AUB N DL e A WA T Raa1fiam

¥ ! v [ !

s nedatuguintinsasvna fuiineuuasguing muidsiesdiviasasmseiugan
gouazdnifingvngdudrenualifianiidmiruiaseluguin atnalafa Aufiguinfinssamuengiu
Spfinnanaiadnnasiann$intg 240 Alaimms (Radar umbrelio) Aot sUszfudaeianns o
foyatunafoudeiman  Smediienfulslenidniugrs nafnundfdhmanedie
UszifinanauindrasniansaadmBunasiiiugonianns Aufiquindinssamae Safuguinainn
dasnauLnsgNTuazey unAnz Tueenidsanilonauunasauaguiud 2 SminRe sunolan
Tndloe Smdamauunu sunoneusassd sunoufsnda uazsunagden Smindunf Sanmmuisy
11 774 ananeflawns win 455,625 14 Ay Sanay 147 wpsganin® Ansasnfussmemasgusin

a

Popaunne Afirmilefnfuguinday dieliuasiirnsunnfaduguindaondt = 2 fwdea

o a oo ¥ A, A o TR { A o o o s & A ¥ !
prAueenfnfiuquinBdn 3 anuoeduiuingRnasnensa ssAunNgIsnrasNugNn e

Turag 100-800 wimsanszdtmimzaLunats wazaiasi it fisnsSuanidestiussaudnsi
% dnwnirdeyanegaiiendnegn anmgRenal#suavinasnanssgraziunnides s fusunom
e 1,110 RaRwnasiet Uaanamugegainifinlugaafauiueneu gomgRindeaneion 27.1 e
s ArEudSinaeseifansouas 69 Usnnosivinadsset 149 &rugnunaiams fAud

AneuazandiauapLtinafes 6 aanf wanslEiunind 1

3003000 o 3000000 €00000 Kometess " ]
— E
! ==

S

] v v

a =} dl ! ° v A o/ = v =
AN 1 WHWQNH’]‘V]’]EN’]N%N’BLLNZNQW%QWN%U‘ELQM“U"I\‘]Lﬁ?;lx‘l



97
MINFHATINEIRYSIAAGANAUAT ; 6 (12) : NINHIAN — FWINAN 2557

Sakon Nakhon Rajabhat University Journal ; 6 (12) : July - December 2014

p=y

2. AnnsAnua WN19AnuIATY SIuAauLAABN1TA95

v ! v !
=

1) fimdenmanisoiiuiian luiuiguiiasmsa nmansainuiinn uguming szmndng
N.f1. 2545-2550

2) 37u5ndayanInisnns Aanaanillsnnd essdrinauratsuarn1siuneEns auneafung

Fandanazanedan Tugas WA, 2543-2550 uazsrusandeyaLBanosianaaniiiaruiifnseng

gu11E A naTInEWauAzNTTuNERT naNralsIY uaznIrgaileninen Tursnaniisenndes

q

o\__,(

3) pseapudeyauazAnuansinuaiu Tnsutuiiununn dulunans uazrwnin uasd

@

AnEBAARENTuTEdvdayarasnInsafuasiioganuananiidan Andenmanisolbiteya
anys0lfiga 911 4 wignnsol A 1) wannsalluanduR 14 Aquien 2547 2) wignToiNKandud
22 NSNGIAN 2547 3) INANTTATLANTUT 27 NangnAN 2547 4) An1aoliunnduf 31 nangnax 2547
LAZTHT 20 Ravnen 2547
4) wasnisang iflasannaimisansilFananifisnnaasdainnumatsuaznats

NEAT BUNBRNY TINTAUATINANN LﬁuTWﬁﬁﬁmmqmﬂu gif (Graphic interchange format) aifiss
Tdfigniudatidnas unmastiadddn naihlulifussuuguieyamasunanfmansazs
AnAnIAReugs TunsAdeias i TusunasnnsdaniasUnmulasefinees indiiayanmianns
\{uwwana tf (Tagged image file format) %!0Lﬂi&fﬂfo‘fﬁﬁmmuﬁmvm;uum@mqu\iqm FHI9D
LAPSHAAHATBE AN A NarAURIuAnIne e [dauden md Geanunsarin Mituszoy
grdigamaaunAgfmans i augnfesusngimingdu

5) Tunnsfnunil(idsamigniluniadimmagasiwnissoniiimivhudeslaenisu
manranliaenndostufiumigausTressdiaatugainias e smuagaluiuigs
sivdnasne 9 16 9a ieiiusaniiimindudendnen Binomneananfiiadn s
frafes uazdnAnasTIIMsazTianaasans lnsasinumisiiinazfiqn uazaesign  udadng
Shape file waziiuAnifunnefia JEPEG ﬁfmfﬂiLmﬁum‘aﬂumﬂgﬁmﬂm% souanelunnd 2 uaz

Y

HoyaFunomiruazan 16 aail uandtunngne 1



MINFHATINEIRYSIAAGANAUAT ; 6 (12) : NINHIAN — FWINAN 2557

Sakon Nakhon Rajabhat University Journal ; 6 (12) : July - December 2014

98

1000000

e e——

00000 Wz ety

w*— E

- Pelnthimuihg
Streambam ahp

Mamahsmabp

M

5

v
A

v
o

P A v o ' Ao & A
AN 2 AUVQURIAIYFTNANDLAZATLARNNOTHIAUINWLTIEN

q

A1519 1 USsnasuazaniiannidaisuiiondmiumanisoinunnluiuiigananamse o Guf

14 ﬁqmﬂu 2547, 22 R ARIGE 2547 uny 27 NINHIAN 2547

ANt AR USHTIDENIIN (HH.)
UFHM arfign AIFHIA WANTSOHY | IAANTSOIHN | IAANTSaiHY
sims (UTM) (UTM) 14 {.81. 47 22 n.A. 47 27 n.A. 47

P 1 839193.00 1790743.00 31.640 28.842 16.656
P2 846617.00 1793569.00 33.640 27.312 29.417
P3 855260.00 | 1793458.00 46.530 33.371 36.699
P4 837254.00 1786644.00 59.640 29.503 12.098
P5 846119.00 1786422.00 31.640 28.031 17.263
P 6 854983.00 1788195.00 51.640 57.060 27.932
P7 835569.00 1781701.00 11.640 26.773 12.037
P8 839304.00 1780217.00 11.640 28.672 15.944




99

MINFHATINEIRYSIAAGANAUAT ; 6 (12) : NINHIAN — FWINAN 2557

Sakon Nakhon Rajabhat University Journal ; 6 (12) : July - December 2014

157199 1 (si9)

ANt AR USHTeENSIN (HH.)
IAUTHIN arfign AR | IAANTTHN | IAANTSRIHY | IRNTTadHY
ﬁl’lﬁlu (UTM) (UTM) 14 §.9. 47 22 n.@. 47 27 n.@. 47
P9 844623.00 1782821.00 23.640 26.523 14.874
P10 857532.00 1782101.00 61.640 22.511 25.281
P 11 835703.00 | 1775508.00 11.640 29.830 11.930
P12 842462.00 1775286.00 11.640 22.381 15.405
P13 847393.00 1773125.00 47.640 28.430 15.158
P14 851714.00 1779275.00 45.640 23.161 21.409
P15 855703.00 | 1775508.00 37.640 25.271 18.517
P16 858917.00 1774344.00 55.640 26.612 23.314

6) Aimsneitiosaniniaang AnsziiayanasdinosruBeini iiiganiaumanann
AsUszRuAMANIUNNTazTianaaaans TnelimafianisuszananaiBaninirhage processing) N3
wlasnmisanilieglugunsdaiay Digitol uaziBsnifieunanisiinaziBunnmuiitiainTasedie
annTiminm Rain gauge network)

7) ApansianndniisasinsAnn R e aaaa iU I s WLA [RannnsUazanos
1 (interpolation) A nLdLTHANGILBIDsWIaNFaiindiAes o 19a1Reaf (Z-R Relationship)
LAZNNTAATIALULIMABNANTIME lag) 54 ATUMRA AR

8) iWAsLifiBUN1anszasdarasdsRi lutuAquissndnanTianAnsaz ey

P893ANS TSN s e nnnsUszsn s dniuange B anosiuenanniiindifes

a o
HWAaN1339g

NANITAITENUIN

1) ANNSFI LT UNWBINUIINAIN1TRETDUIBITAN T WAL LA TN WININEAN TR
¥ (% = ' & L4 L A v o A @ o '
Hnuinafes wudr M9 3 mensallanen1ansranerlidaiuiidenndasii Andudadauninng
3pnaz 80 weefinfigusin Bndszanndenar 20 waeiWAlRUSouAnsneiu WBsanisansas
A3reduBnasininussenuazezasTientugUrenguit snefisaniiimiuinan@nyes

YFHnosHufInnyiniil a1nn13dananudt NTEENANNEN NINN19NTEaNFYBINFHAWIT 2



MINFHATINEIRYSIAAGANAUAT ; 6 (12) : NINHIAN — FWINAN 2557

Sakon Nakhon Rajabhat University Journal ; 6 (12) : July - December 2014

100

wisalinaaeandesii  n3ol ALY Ussnamuennegesdnitiues bidsngnassu fanns

nRauRaUN1TNTYa8 AW AN 3-5

: e L sl et B hpme
] Aveahsm sh
=
N
. . .
I — ! W=t
8

*  Polnthsmshp

“ssoecr|  Aveflectos1aneshp

301 -339

Areahsm.shp

1000000 [

(1) USHsu B nanidnuan i names

(2) YNNI INRTINN AN NS DU B

g
LINT

dl =1 = o/ 2 ! a S v a 1
AN 3 NEFHUEUNI9NF2 A BN UTN TN RIENINNITUISRUINNFADIRIAU AN LATAN

NNTALVIBUIBIITAS DBINANTITUNUIUT 14 HQU1eU W.A. 2547 Ha919an 18:12:01-

23:42:15 U.

i rasooe-

*  Polnthsmshp

-ssocone|  Aeainfall072208.5hp

10135

T 351512
Areahsm.shn

1009000 ] 1000000
—

0 sacner s s assos s sasow ®  Polnthsmshp
T T T T T T ] enectonamnane
2350
F == 359 - 3T.42
bt
r e
s ok
.
N
f
0000 o o000 20000 tamaers
— ] W= E
5

(1) Y3t RBeiiiianaaidnuinudngfes

(@) USunouHiBafuiannmainisaeAiaunag

-4
LIM9

dl =1 = o/ 2 ! a S v a 1
AN 4 NFFHUEUNITNFZI A BN UTN TN RIENINNITUITRUINNFADIRIAU AN LATAN

NNTALVBUIDIETANT VBIMANITUARIUA 22 NINGIAN W.A. 2547 991987 00:03:57-

05:48:35 .



101
FRITNATINLIRYSIUAGRAAUAS ; 6 (12) : NTAPIAN — FWINAN 2557

Sakon Nakhon Rajabhat University Journal ; 6 (12) : July - December 2014

TN T e IR |
S‘ 5
(1) Y3t RBeiiianaaidnuinudngfes (2) USHN U BS AR N AINISFEAD WD

3RS

dl =1 = o/ a 1 a = a
AN 5 N1EUFEUEUNITNTZa8FYBILTHITN NI ZITNNITU T LI RRINNF DT RIAAINLALS LAY
ANNNTEEVIEUYBILTANT 2BIMANTTINWINT 27 NTNPIAN W.A. 2547 H919R1
01:48:34-10:42:01 4.

2) 1N NIFAATIZHANNANNUTADIANFETDUABITATS  (Z) WRUBHIHNNY (R) o4 ANA
P=4 o/ =9 o/ ﬂl 1 o/ o/ ' zdl dk'EQI o A
Wear T nanfientii LALUURBNIIAT WU ANNANAWE Z-R whefilfann 3 man13od Ae
7=240.66 R 0.72 A1 ANaHRus n9USsufisu(R2) windu 0.95

3) WeHANNANUE Z-R RAevasaunuwnnToliudud 31 nangian 2547 uaz 1ui20

Fonan 2547 Wiannudusuadsdndudesay 77.85 fuamalunIng 6

- D« o
, 7
. * i S — . * i
! :
(1) Y3t RBeiuiianaa idnuinudngfes (2) USHIUHNWBS AR NATNISHETDUIBILSATS

dl =1 = o/ a2 1 a ~ o/
ANV 6 N19LFYUINEIUNTITNTLIIYAIBIUTHIDINNTENIINNITU T HHITNIDTIHIA
U = 1 v I'd L4 o/ dl
PN UAY ANTTASYIEUIBIITANT VDINANTTOINUNAFBLINT 20 F9nAN

WA, 2547 %9981 01:48:34-10:42:01 U.



102
MINFHATINEIRYSIAAGANAUAT ; 6 (12) : NINHIAN — FWINAN 2557

Sakon Nakhon Rajabhat University Journal ; 6 (12) : July - December 2014

4) AN1TIATSTULLIADNIIaINUTY nuriiUsng s aanudeiusTnenss
fuBunosiianadetuiud 7 2 $al (1 4alue 52 wiit) FemanpdasiunanisAnEes Siiuk ond
Thomas (2005) ikiaansaaaaannimntvinmetBunosihduasiniingaymemiudne eayaenn
sonflisnndnemilos Tudasionduenen w.m.2547 Safow ganan w2547 ewud nnsliieyady
Aldannnangaainannisandtionndsaniaqiin 120 wiit axtidnBunomsaniEensindidadiu

Yarnauidaenandinnuniafiuiunnniign

a@wams’%é’a wazaiUsIuNg

1) A1NNTIATIZARTAMHINNUS TEIN ANNITAETBUDBILTATSAULIHI AT H BN
waeanedalug Tnniniguivissamae wuddniassiionraasnsidenifidegszndn
16.0-57.42 DBz Thannisanaduing 7=240.66 7% dnuaszrunasmgnisaiiiinunTdlunnsinu
iUy Tropic convective rainfall TaeTHAN&NUSEANS o Windl 240.66 uwazANANUSZANS b windu
0.723 BeapandasiunanisAnun sy mAmeLazsnasane  THAndNUsyAvE A NENT LSRR
(R2) Winfiu 0.950

2) arnnFUsUITILANN AN aHLTIUs R iFanIsansar nana N TN a 3 Tl

Wi iWaa il 2 Flug (1 Falae 52 wifl) 299anfiannsafiassinUAInAz LB NN RANG39

v ¥

Tunfiquiinfinsanamuevdersinniganingaeuunly mamaudasnauazAnsasiieueedisans

3) NAIINNITNENNTIANMNINIUETZNTNANNTF T DUYaIsANS T UANENTBsHaAs [
UszgndlilunianpazinUBinosidmiimanisalliidannuddaouusugnhudeBunoAnn
Sneiaz 77.85 (R2=0.779) mungandnansauas 22.15 Inadiuiladuu ¢ AllHinanAnunluadsl
waztasadiluanaseraninedndifes 2 $alne WensudasnanAinisasfiourassang

4) BB RLATiUs A N s ansRun i U hudimnsfiaa an gy
VBN BN FannaaniTainiuamsuiuminuas Autimnans TuaueestBunomuan
Entien WA BrnaruBeiuiidendnounnsneti Soudidnfiiuandniios edrelsfmuemsss
smnanaTedanguEill aniiiaaniiainuenaes st dnuaiosindias Wesen
HuanannlHpssswiesaanfiininny uazeaneianinaresanidinnfaain

5) AN aE AT 4 wan1sod wudn fszazinainiannaasrusinndat v §alus Tisanos
gz anannisansuaraaniTmindnTndifeeii uiidesrasioainisaniesumnundn 1 % Falue
UBsnnLazananaan i nuidgendnfAnnosiiuszananniaang fifted maniaoiu i

27 NINGIAN 2547 ARAUBHDnazaNTBnAdBIiu vistianesziinsnannmaniniuid 27
< 4 o/ L A ¥y
N9NIAN 2547 AN 1TainuaninuaznIrane ATBLARNANTIgTNs NG

q



103
MINFHATINEIRYSIAAGANAUAT ; 6 (12) : NINHIAN — FWINAN 2557

Sakon Nakhon Rajabhat University Journal ; 6 (12) : July - December 2014

2
DINURBUUS

dl £4 a g v QI 4?/ Ay o o/ ! 491

WalinsUszdudsansiinugniiecdelu fisuwusidesis Uil
1) NMIAIAAULUTHI WS SR MSUAWAT (N anTlTanuniaiuan Assiass

4 a . oo = s da as A

waesiansaialSinamuniaiuiniuiniifne wissausanieyafiftatfinisaseadaisaiu
szpznaADuingt AsaUAgEYAanY 7 wannsafuasnisfianu Wetinisaeuiisuaandeiug Z-
R #ANugNABININSeT
2) pnnvinAnsRmesanenddei U lETuiuian asUsuieudmisfiwesiimanzas
AudnuagRuszme uardnynirasruluusayitug

3) Aasfinnsfinnnisidrnisaziisnenssaisainlasinaisansnsaeniniemaneanni
agnelfsAfinisnsaeinnsauaguii iNBAsI9aaUANGNABILBINTINTIT TSN BaRWiaeLsANS
Tuusiazannil

a 2 = & A a PORPS| & A A &

4) madanamUERuRAe BT A2sEn1snsaeanLABivmnzan i quitedn
saumdtunsussfisfBanasinnliilssansn e

5) AsinmarnemaianisnsasliayafinisasvieuresainowiiisyaUusudey e

= PN & = oA
[ANAITHANTA Lﬂ@ﬂusfuﬂ’]‘iﬂ‘ixLN%U‘EN’]MN%WGW@‘NT’HWHW



104

MINFHATINEIRYSIAAGANAUAT ; 6 (12) : NINHIAN — FWINAN 2557

Sakon Nakhon Rajabhat University Journal ; 6 (12) : July - December 2014

L BNH15ANE

Collier, C. G. (1996). Applications of Weather Radar System: A Guide to Use of Radar in
Meteorology and Hydrology. New York: John Wiley & Sons.

Joss, J. and Waldvogel, A. (1990). Precipitation measurement and hydrology. In Atlas, D.(ed),
Radar in Meteorology, (577-606). Amer. Meteor. Soc.

Krajewski, W. F., and Smith, J. A. (2002). Radar hydrology: Rainfall estimation. Adv. Water
Resour. 25, pp.1387-1394.

Punpim and Nutchanart. (2008). Climatological Z-R relationship for radar rainfall estimation

in the upper Ping river basin. Science Asia. 34, pp. 215-222.

Seed, A. W., Nicol, J., Austin, G. L., Stow, C. D. and Bradley, S. G. (1996). The impact of radar and

rain gauge sampling errors when calibrating a weather radar. Meteorol.

Appl. 3, pp. 43-52.



105
MINFHATINEIRYSIAAGANAUAT ; 6 (12) : NINHIAN — FWINAN 2557

Sakon Nakhon Rajabhat University Journal ; 6 (12) : July - December 2014

ms?fmslqﬁw%wmmm's%@msmsmmﬂLmugsmﬁmsumﬂ@%ﬂmams
nanasan1sinaulataningausanisans

‘?.I’ﬂ\‘lﬁ%’]ﬂﬁiﬂ?d?ﬂf—_l Nﬁ“lﬂ‘ﬁﬂﬂ’“lﬂﬂﬁ\‘i

A Study of Influence of Integrated Marketing Communication and
Marketing Factors on Decision-Making among the Prospective
Purchasers of Properties for sale in Krungthai Bank
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Abstract

The purposes of this study were: 1) to investigate personal background among the receivers of
loans service given by Krungthai Bank, Central Pattaya Branch who were interested in purchasing the
properties for sale, 2) to examine the clients’ marketing factors that have influenced the selection of
buying the properties for sale of Krungthai Bank, Central Pattaya Branch, and 3) to find the relationship
between the purchasers’ factors of perceiving the integrated marketing communication and their
decision-making to buy a property for sale at Krungthat Bank, Central Pattaya Branch.

The results of study were found that most of the respondents to the questionnaire were
females in the 31-40 age range, graduated with a bachelor’s degree, earned an income in the
30,001-40,000 baht range, had 1 to 2 family members, got married, were a state enterprise
employee, had a desire to receive service of properties for sale for doing business, offered the length of
time to pay a debt in installments in the 21-30 year range, experienced a property for sale value of
between 1,000,001 and 1,500,000 baht, and found the selling price as the motivation to promote a
sale. The respondents to the questionnaire had a rather high level of marketing factors and integrated
marketing communication.

The result of testing a hypothesis was found that the different personal background of
Krungthai Bank’s clients, Central Pattaya Branch had no significant difference in its influence upon their
decision of purchasing a property for sale. The marketing factors in the aspect of price had a
relationship with the decision-making to buy a property for sale among the clients of Krungthai Bank,
Central Pattaya Branch at the .05 level; and the integrated marketing communication in the direct
marketing had relationship with the decision-making to buy a property for sale among the clients at the

same level of significance.

Keywords: Marketing factors, Integrated marketing communication, Decision-making,

Krungthai Bank
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Abstract

The purposes of this study were: 1) to develop a multimedia package on reading
comprehension in the Thai language learning strand for Prathomsuksa 4 students which has efficiency
based on the 80/80 criterion, 2) to find an effectiveness index of the multimedia package on reading
comprehension in the Thai language learning strand for Prathomsuksa 4 students, 3) to compare
learning achievement and analytical thinking of the students who learned using the multimedia package
between before and after the learning, 4) to compare learning achievement and analytical thinking of
the students who learned using the SQ4R learning approach between before and after the learning, 5)
to compare learning achievement, analytical thinking and skill in reading comprehension of
Prathomsuksa 4 students using the multimedia package versus the SQ4R learning approach, and 6) to
examine satisfaction of teaching through the multimedia approach among Prathomsuksa 4 students.
The sample used as selected by cluster random sampling was a total of 40 Prathomsuksa 4 students
divided into two equal numbers of students in two homogeneous groups, who were enrolled in the first

semester of academic year 2013 at Wangthong Community School, Udon Thani province. One group of
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them was assigned as a control group, while the other a treatment group. The instruments used were:
1) 6 plans of the multimedia package, 2) 6 learning management plans using the SQ4R learning
approach, 3) a 30-item objective test of learning achievement with 4 choices, 4) a 20-item test of
analytical thinking with 4 choices, 5) a 20-item test of reading comprehension skill with 4 choices, and
6) a 5-rating scale questionnaire with 15 items asking satisfaction of learning through the multimedia
package. Statistics used to analyze data were percentage, mean, standard deviation and hypotheses
testing through HotellingTZdependent samples, the Wilcoxon signed ranks test, the Mann-Whitney U
test and t-test of independents samples.

The findings revealed as follows:

1. The efficiency of multimedia package on reading comprehension in the Thai language
learning strand for Prathomsuksa 4 students was 82.25/80.83.

2. The effectiveness index of multimedia package on reading comprehension in the Thai
language learning strand for Prathomsuksa 4 students was 0.5542, which shows that the students who
learned through the multimedia package had 55.42% increased learning progress.

3. The students who learned through the multimedia package had a significant difference in
learning achievement and analytical thinking between before and after the treatment with a significantly
higher score of the latter than that of the former at the .01 level.

4. The students who learned through the SQ4R learning approach had a significant difference
in learning achievement and analytical thinking between before and after the treatment with a
significantly higher score of the latter than that of the former at the .01 level.

5. The students who learned either through the multimedia package or through the SQ4R
learning approach had a significantly higher learning achievement after the treatment than that before
the treatment at the .01 level. Those who learned through the multimedia package had a significantly
higher analytical thinking than those who learned through the SQ4R learning approach at the .05 level
and also had a significantly higher reading comprehension skill than those who learned through the
SQ4R learning approach at the .01 level.

6. Those students who learned through the multimedia package had their overall satisfaction

at the highest level with a mean score of 4.57.

Keywords : Multimedia package, the SQ4R learning approach, Learning results,

Multimedia package efficiency, Effectiveness index
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Abstract

The research aimed to study the knowledge management based on the research conducted by
Rajabhat instructors, to construct and examine a model of knowledge management, and to try out and
evaluate a model of knowledge management based on the research conducted by Rajabhat instructors.
The target groups were divided into three groups in response to the three stages. The first stage
included a total of 1,498 instructors from 12 Rajabhat Universities who had acquired a research fund. In
the second stage, the model was examined by the experts. The third stage was a try out and a model
evaluation. The group in this stage was 40 Ubon Ratchathani Rajabhat University instructors. They were
derived by a purposive sampling and divided into four groups of ten based on the faculties: education,
agriculture, humanities and social sciences, science and technology. The research found that (1) a
majority of the instructors were females aged 20-30 years, holding a master’s degree and 1-5 years’
working experiences. The meeting was held to inform those concerned of the objectives and aims of the
knowledge management. As for making the plan for a participatory knowledge management, a team
was appointed. It was found that the instructors had acquired knowledge of a knowledge
management from the research under study. They had a discussion, and recommendation. They also
got knowledge from the research works which were published and disseminated at national and internal
levels. The channel through which the knowledge management was transmitted were websites,
electronic media and documents. Dissemination of the knowledge was relatively low. (2) There were
12 activities used in the model construct. (3) Based on the experiment, the instructors obtained an
increased scholarship for research. Furthermore, new discoveries on the research were made and the

research could be used in a local context.

Keywords : Knowledge Management, Research of Instructors
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Abstract

The purposes of the research were (1) to develop learning lesson using Web-based instruction
cooperated with TGT - based instructional management in database system of Mattayomsuksa 5
students with an efficiency of 80/80, (2) to study an effectiveness index of the developed learning
lessons using web-based instruction cooperated with TGT — based instructional management in
database system, (3) to compare learning achievement and critical thinking in database system of
Mattayomsuksa 5 students after learning through Web-based instruction cooperated with TGT — based
instructional management between pretest score and posttest score, (4) to compare learning
achievement and critical thinking in database system of Mattayomsuksa 5 students after learning
through STAD-based instructional management between pretest score and posttest score, (5) to
compare learning achievement and critical thinking in database system of Mattayomsuksa 5 students
between learning through Web-based instruction cooperated with TGT - based instructional
management and STAD-based instructional management, (6) to investigate the satisfaction of
Mattayomsuksa 5 students toward learning lessons using Web-based instruction cooperated with TGT —
based instructional management in database system. The sample consisted of two classes of
Mathayomsuksa 5 students attending Sawang Daen Din school, Sawang Daen Din district, Sakon
Nakorn province in the first semester of the academic year 2013. There were 32 students in each class.
The sample totally were 64 students which were selected by Simple Random Sampling. The sample
were divided into two groups; a control group and an experiment group. The experiment group was
taught by Web-based instruction cooperated with TGT — based instructional management and the
control group was taught by STAD-based instructional management. The instruments used in this
research were (1) Web-based instruction cooperated with TGT — based instructional management with 4

learning units for 16 hours (2) 40-items achievement test (3) 30-items critical thinking test (4) 15—
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items questionnaire of students' satisfaction toward Web-based instruction cooperated with TGT —
based instructional management. The statistics used for analyzing data were percentage, mean,

standard deviation, t-test (independent samples), and HotellingT2 (Independent Samples).

Keywords : Web-based Instruction, TGT-based Instructional Management, STAD-based Instruction
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Abstract

The purpose of this study was to develop a nurse’s note based on the nursing process for
patients who have had surgery or diagnostic procedures requiring anesthesia and are taken to the
recovery room (post-anesthesia care unit (PACU)) in PhangKhon Hospital, PhangKhon district, Sakon
Nakhon province. The study process was carried out through creating, developing and implementing
the nurse’s note form.The instrument used for treatment was a nurse’s note form following the nursing
process. The instruments used to collect data were a form for checking quality of the notes, a
questionnaire asking opinion on benefits of using the nurse’s note form on form/structure and content of
the nurse’s note. Statistics used to analyze data consisted of mean, standard deviation and percentage.

The findings disclosed as follows:

1. The nurse’s note form created by the author was a structured-type with the items to
choose or the blanks to fill in of all the 30 particulars. Writing notes requires completing all the
particulars.

2. The overall nurse’s note following the nursing process as developed by the author was
appropriate for the form/structure and content at the highest level and is able to be actually and

effectively used.

Keywords : Nurse ’ s note form for patients in the post-anesthesia care unit
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Abstract

The trend towards a changing world is more complicated or is to link up people from all over
the world which produces an adjustment to the economic, social, political and administrative rules of
both the government and private sectors and an adjustment to the way of life of all peoples and
communities in the world’s regions. Thailand has been also continuously affected both directly and
indirectly by the economic, social, political, administrative, scientific, technological and communicative
respects. Especially, the Nation’s educational administration encountered a lot of problems in educational
quality of science, mathematics and language in the aspects of reading and writing analyses which are
a device for study and pursuance of knowledge. The subject of such concern is not up to standard and
it tends to be below at a steady pace. The Ministry of Education, thus, made a policy and guideline for
management of creating awareness and readiness of pushing the Nation forward particularly in the
second decade of the education reform which put emphasis on teachers, school administrators and
educational personnel. The Ministry has had an important role to push on with a way to practicing in
classroom and school for producing the youth of new generation who have to continue to make their
living in the society of this age.

To push the strategic plan according to the above-mentioned policy into practice for achieving
the aim of the concerned work units of any sector in educational administration needs an on-going
development of competency of the human resources in order that the personnel are able to work at full
capacity and efficiently. The competency of administrators both educational and building level is the first
priority urgent need that should be developed to be well-suited to being a professional administrator in
Thailand’s education. The significant competencies that the professional administrators both educational
and building level should recognize possess a total of 9 ones. They comprise the following: 1) to know
what’s what and as much as the international operating, 2) to have a vision in administration, 3) to
have emotional maturity, 4) to have a human relationship, 5) to be a 10-direction coordinator, 6) to be
a rigorous decision-maker, 7) to be able to develop team work, 8) to administer by participation, and 9)

to conduct their life with righteousness.
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Abstract

This book is adapted from a research project, “Status and Roles of Criticism in the Study of
Thai Literature,” aiming at investigation of some 420 theses on Thai literature during 1977 and 2007,
The project was conducted by 6 researchers, leaded by Associate Professor Dr.Duangmon
Chitchamnong. The research scope covers theses on prosody, as well as classic and contemporary
literature. The researchers pointed out the major weakness of these theses and gave suggestion and
advices in detail. Thus, this book is a must read for Thai literature students, and Thai literature teachers

and thesis advisors in graduate level, as well.
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Guidelines for Manuscript Preparation

The editorial board has issued the instructions for manuscript preparation as a guideline for an
author in submitting a manuscript for publication in Sakon Nakhon Rajabhat University Journal. This
quideline is also for the benefits of the editorial board to verify the manuscript before publication to
create a quality, credible and referable journal.

Manuscript Preparation

1. Manuscript can be written in either Thai or English. The components of an article is to be
composed following this instruction. The use of Thai language, its vocabularies and terminologies has to
be adhered to the rules of The Royal Institute of Thailand. Unnecessary mixture of Thai and English
should be avoided. If necessary, a Thai word is to be followed by its English term in a parentheses; the
first letter of the first word in English must begin with a capital letter while others are to be followed in
small letters, unless a word is a proper name which must always begin with a capital letter.For a Thai
word followed by its English translation which is used in various places, both Thai and English words are
to be noted together only in the first mention and Thai word is to be used solely in further mention in
the article.The English part of an adbstract should be checked by experts in English language before
submission.

2. Typing An article shall be typed into Microsoft Word with a paper size of A4 (8.5 x 11
Inches). Set the margins from top and bottom of the paper at 2 inches while the margins from left and
right shall be set at 1.25 inches. There must be only one column. All pages are to be numbered.

3. Font Format Use TH Niramit AS for both Thai and English. Font size must be the same for
both Thai and English fonts as to be further instructed here. For an article’s title, use 18pt. For an
author’s name and main topic, use 16pt. in bold. For sub-topics, use 14pt. in bold. For a content, use
normal 14 pt. throughout the article. For the first page of footnote which states the author’s academic
title and address, use normal 12 pt.

4. Number of Pages The length of an article should not exceed 13 pages, including tables,
images and references.

5. Tables, lllustration/Figure, Charts and Graphs are to be inserted in the content. Only the
essential information of these forms should be shown and arranged to be in coherence with the main
content. The names of the tables is to be on the top of them. On the other hand, the names of the
lllustration/Figure, charts and graphs are to be shown below them along with concise and complete

description.
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6. Types of Manuscript
6.1 Research Article is a presentation of a research result. This can either be in a form of
concept paper or a complete research work which the author has conducted by him/herself.
6.1.1 Components in a beginning part

1) Title — should be concise and shows clear objective of a research. The length
should not exceed 100 letters. The name of the title in Thai is to be written first before the English
name. For the English name, the first letter of the first word must be capitalized with an exception of
Article and Preposition, which must be typed in small letters. For scientific names, italicize the terms
without underlining them. If a common name of a living species in Thai is mentioned, a scientific name
of it must be noted as well.

2) Authors and co-authors — The name and surname of the author in both
Thai and English has to be given. In English, the first letters of the author’s name and surname must be
capitalized. If there are more than two researchers, footnote reference number must be used
respectively and researchers’ institutions have to be identified at the bottom of the first page. (for
researchers who are students, educational level, department and academic institution has to be given)

3) Abstract — Both Thai and English abstracts must not exceed 300 words in
length each. The purpose of an abstract is to summarize the overall content of a research work into a
concise and complete text. Therefore, its length should be short but its content direct and composed of
only significant elements. The Thai abstract is to come first, followed by its English counterpart.

4) Keywords - Use the word in the content which describes the research
methodology, research problems, research result, the place where the research is conducted. Keywords
must be written in both Thai and English within a limit of 5 words for each language and placed at the

end of the dbstracts of each language.

6.1.2. The contents of the research in a science field : chemistry, biology,
physics, mathematics, computer, health science, agricultural science, engineering and others, must be
composed of the following elements.

1) Introduction — State the background and the significance and the reasons of
the research as well as other related documents and the purpose of the research.

2) Materials and methods - This part shall include the names, types,
numbers as well as specific qualities of research materials. Explanation of research methodology,
experiment plans, data collection methods, statistic data analysis and the interpretation of analyzed

data must also be provided.
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3) Results — Results must be clearly reported, mainly adhering to the research
objectives. Explanation of research results should be made mainly in descriptions. If there are many
variables or figures, the results shall be presented in the form of images, tables, charts and graphs;
these shall be inserted in the content with a short and complete explanation of research results.

4) Discussion — Discussion is a part where an opinion of how and why the
research result is in coherence of, or differ from, research objectives, research hypotheses or others’
past research results is shown. Supporting evidences of this, whether they be theoretical evidences or
research results, shall be provided.

5) Suggestions — This is to recommend the research results for further
beneficial uses as well as other related issues which can be used to conduct future research.

6) References — Completely note only what have been cited in the research

article by using APA citation style.

6.1.3. Contents of a research article in the field of humanity and social
science : linguistics, social science, political and administrative science, jurisprudence, education,
commerce, accountancy and others, must be composed of the following elements.

1) Introduction — Explain the background and the importance of the research
along with related documents and research purposes.

2) Objectives — This is an essay of significant issues of objectives which covers
the overall guideline in conducting a research.

3) Hypothesis — This is a descriptive essay of hypothesis or an identification of
relationship between variables.

4) Scope — Set up the boundary of the research, which will be a guideline for
conducting a research in its content, population and sample groups, rules in setting sample size, random
sampling, variables and relationship between variables, area and the length of research time.

5) Research methodology — Specify the research plan. For example, survey,
document study, experiment, etc.

6) Research tools — Types of tools, methods of creating, testing and research tools
improvement.

7) Data collection — Methods of collecting the data and time length of data collection.

8) Data analysis — Statistics used in analyzing the data.

9) Research result-Clearly report the research result from the analysis or

synthesis of the research, adhering to the research objectives. Descriptive writing should be used in
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explaining the research result. If there are many variables or figures, the results shall be presented in
the form of images, tables, charts and graphs; these shall be inserted in the content with a short and
complete explanation of research results.

10) Research result discussion-This is to show whether the research result is
in coherence with, or differ from, research objectives, research hypotheses or past research results. It
should be elaborated along with the reasons of such outcome as well as supporting theoretical
evidences or research results.

11) Suggestions — Presenting clear research results which should be put to
further use and recommending future research issues.

12) References — Completely note only what have been cited in the research

article by using APA citation style.

6.2 Review Article — is an article that an author has composed by reading and studying
from documents, translations, and the author’s work of experience or knowledge that is passed on from
others. The purpose of a review article is to distribute knowledge as well as proposing valuable and
academically beneficial opinions of various sciences.

6.2.1 Components in a beginning part

1) Title — should be short, concise and shows clear research objectives. The
length should not exceed 100 letters. The name of the title in Thai is to be written first before the
English name. For the English name, the first letter of the first word must be capitalized with an
exception of Article and Preposition, which must be typed in small letters. For scientific names, italicize
the terms without underlining them. If a common name of a living species in Thai is mentioned, a
scientific name of it must be noted as well.

2) Authors and Co-authors - The name and surname of the author in both
Thai and English has to be given. In English, the first letters of the author’s name and surname must be
capitalized. If there are more than two authors, footnote reference number must be used respectively
and authors’ institutions have to be identified at the bottom of the first page. (for authors who are
students, educational level, department and academic institution have to be given)

3) Summary — This part shows a clear and complete conclusion of the overall article.
Write @ summary in both Thai and English, each shall not exceeding 300 words in length.

4) Keywords — Use the words in the content that describes methodology,
studied objects, results, fields, usages or places where the research is conducted. Write the keywords in

both Thai and English; each language’s keywords shall not exceed 5 words.
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6.2.2. Components of a review article consists of the following elements.
1) Introduction — This part shows the reader what is interesting about the topic
before reaching the content.
2) Content — The development of the content should be presented in an
intriguing style. The content should be new, up-to-dated and suitable with the present day situation.
3) Conclusion — This is a concise and complete summary of the content part.
4) References — Completely cite the documents which the author has
referenced in the review article by using APA citation style. (See details and examples of referencing at
the end of this instruction. More details can be found at http://journal.snru.ac.th )
7. In-text Referencing
In-text referencing shows the source of information in the content. Use the “Author-Date
In-text Citation” by giving an author’s name, year of publication and pages consulted in the front or the
back of a text that is to be referenced to show the source of the text. Examples are shown below.
7.1 Referencing the name of a person — For a Thai person, mention given and last name. For
a foreigner, mention only the last name.
Example
1 Author
(Maipong. 2007 : 10)
2 Authors
(Chanaim andChanaim. 2002 : 66)
3 Authors. Mention the name of every author.
(Pianchoop, Intranphan and Suwanthada. 2005 : 5)
If there are more than 3 authors, mention only the first author’s name,
followed by the abbreviation “et al.”
(Sripathar. et al. 2007 : 145)
7.2 Names of a legal person, institute, and organization which create the
document — Mention the institute’s name as appeared.
Example
(Thai Environment Institute. 2006 : abstract)
7.3 References — References shall be showed at the end of the article, done by summing
up all documents that the author has referenced in the content. Arrange the documents by the

alphabetical order by authors’ names using APA (American Psychological Association) citation style. For
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a Thai article, apart from writing references following the given examples, the author must also
translate these references into English and arrange them by alphabetical order.
Book
Author. (Year of Publication). Book Title. Edition. Place of Publication:
Publisher.
Article from an organization or an institute
Organization/Institute. (Year of Publication). Article Title. Place of Publication.
Thesis
Author. (Year in B.E. or A.D.). Thesis Title. Degree University Thesis. (Copy).
Book article or chapter
Author. (Year of Publication). Article or Chapter Title. in Editor, Book Title.
(page). Place of Publication: Publisher.
Journal or magazine article
Author. (Year of Publication). Article Title. Journal/Magazine Title.
Volume Number (Issue Number), Page.
Newspaper article
Author. (Year of publication/Month/Date). Article Title. Newspaper. Article
page range.
Article from an internet database
Author. (Year of publishing). Article Title. Periodical Title, Volume
number, Issue number. Date of retrieving. Source of Data.
Encyclopedia article
Author. (Year of Publication). Article Title. in Encyclopedia (Volume,
Page). Place of Publication: Publisher.
CD-ROM (CD-Document)
Author. (Year of Publication). Article Title: Book Title
(From the information source number)
Website

Author. (Year of Publication on the internet). Title, Date of Retrieving. URL
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8. Manuscript Submission
Submit 2 copies of manuscript printed on one side of the paper. 1 copy of the manuscript in
a CD Rom with the article title and author’s name on the CD is also required to be submitted.
Submission can be made by choosing one of the following methods.
8.1 In person at the Research and Development Institute Sakon Nakhon Rajobhat University.
8.2 By post to the following address : Editorial Board of Sakon Nakhon Rajabhat University
Journal, Research and Development Institute, Sakon Nakhon Rajabhat University, Muang District, Sakon
Nakhon, 47000 Tel. and Fax. 042-744010
8.3 By electronic mail (E-Mail) at rdi_snru@hotmail.com. Please note that the official
website of the Research and Development Institute is http://rdi.snru.ac.th/
8.4 By uploading the manuscript in an electronic file onto the online system of Thai Journal
System Online at http://www.tci-thaijo.org/index.php/snru_journal
9. Copyright — Copyright of a manuscript which is published in Sakon Nakhon Rajabhat
University Journal belongs to Sakon Nakhon Rajbhat Univeristy. No part of the manuscript shall be
reproduced unless a written permission from the university is granted.
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