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Abstract

The objectives of this study were to 1) investigate the quality of service influencing the satisfaction of
administrative service recipients, 2) investigate the relationship between service quality and administrative service
recipient’s satisfaction; and 3) evaluate the quality of service influencing the satisfaction of service recipients
through administrative units. In this study, the sample consisted of three content specialists and sixty academic
and administrative employees from the School of Information and Communication Technology at the University of
Phayao. The data was analyzed and presented using descriptive and reference statistics such as Pearson's mean,
standard deviation, simple correlation, and stepwise multiple regression analysis. The findings revealed that the
level of service recipient’s satisfaction as a whole was very favorable (x = 4.45, S.D. = 0.52). Service quality had
a high degree of correlation with service recipient’s satisfaction (Pearson Correlation = 0.850), with a statistical
significance of 0.01. The set of service quality variables produced a good forecasting equation for administrative

service recipient satisfaction (R? = 0.869.) with statistical significance at 0.01 and 0.05.

Keywords: Service Quality, Satisfaction, Administrative Unit
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Introduction

The organizational structure of the School of Information and Communication Technology is divided into two
types: 1) Curriculum with the primary supervisor being the course chair 2) School office, with the School Office Head
as the primary manager. There are sub-departments within the School Office that operate in accordance with
university policy by dividing the sub-units into four tasks as follows: 1) administrative work, 2) academic work,
3) work plan and 4) operational work (University of Phayao, 2021). General administration supervises the
administrative department, which oversees providing service support and administration within the school, such as
producing documents, receiving and sending documents, letters, and postal parcels. Contacting and coordinating with
internal and external departments, as well as introducing to the teacher staff and students the disbursement of office
materials and teaching materials, including library work. This is regarded as a practice to assist with management,
teaching, and learning tasks. The administrative unit is thus the institutional hub that supports other tasks and is one
of the important duties for more effective educational management. It is also a job that allows the office to be flexible
and efficient in its operations, and most importantly, it is a service linked to documents that require laws and
regulations, as well as governmental trends for administration. There is a process that begins with the preparation of
the book, continues with the sending of the book out of the agency and the receiving of the book into the agency,
stores the book, as well as keeping and borrowing the book, and concludes with the ruination of the book when
the time is due according to the regulations. As a working guideline, use the Prime Minister's Office on Correspondence
Work (No. 4), B.E. 2564 (OCSC, 2021).

Excellent workplace approaches in providing services to service recipients must be consistent with the
school’s policy of developing support staff's potential supply knowledge and expertise successfully together. Whether
supplying one-stop service or offering one-stop service can lead to an improvement in service quality and increase
service provider enjoyment to improve service quality for the service recipient’s satisfaction (Netwiriyakul &
Wongsakdirin, 2018; Phothijathoom & Sunalai, 202 1; Sawangcharoen et al., 2021; Sasirekha et al,, 2021).
As an operating officer in the School of Information and Communication Technology Administrative Unit, the researcher
is therefore interested in studying the quality of service that affects the satisfaction of the Administrative Service
recipients in terms of; tangibles, responsiveness, reliability, assurance and empathy (Zeithaml et al., 1985)

to understand the attitudes of service recipients, which are the basic information required to develop.

Objectives
1. to investigate the quality of service influencing the satisfaction of administrative service recipients
2. to investigate the relationship between service quality and administrative service recipient’s satisfaction
3. to evaluate the quality of service influencing the satisfaction of service recipients through administrative

units
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Research Conceptual Framework
Service Quality
Service recipients Tangibles
Service recipients Responsiveness Satisfaction of the service recipients of

Service recipients Reliability the administrative unit

Service recipients Assurance

Service recipients Empathy

Figure 1 Research conceptual framework

Research Methodology

The population and the sample

1. Population of 80 academic and support employees from the School of Information and Communication
Technology at the University of Phayao (data as of March 31, 2022).

2. The sample group consisted of three content specialists, academic personnel, and support staff from
the School of Information and Communication Technology at the University of Phayao who used administrative
services and agreed to participate in answering the questionnaire, as well as 60 people randomly chosen

(Purposive Sampling).

Research instruments

1. Service quality evaluation form the Likert Scale on a 5-level scale was used to assess the five aspects
derived from the literature review, which were Tangibles, Responsiveness, Reliability, Assurance, and Empathy
(Zeithaml et al., 1985).

2. A service satisfaction assessment form based on the literature review was created using a 5- point

Likert Scale option, ranked from least to most satisfied (Channuwong et al., 2022; Vu, 2021).

Research methods and procedures

1. Collect information by analyzing documents and conducting research, including data on service quality
and satisfaction.

2. Develop a service quality assessment form and a service satisfaction assessment form, beginning with
content analysis, question designing, and an apparent validity check (I0C) following the completion of the content
experts, revised measurements were taken for testing with non-sample groups. The reliability of the entire
assessment was then determined by using Cronbach's Alpha Coefficient on 30 people. It was found that the
Service Quality Assessment Questionnaire, which consisted of 32 questions, and the Service Satisfaction
Assessment Questionnaire, which consisted of 14 questions, had a consistency index ranging from 0.67-1.00. All

items with a value greater than 0. 50 indicate that all questions were valid. The Cronbach's Alpha Coefficient
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confidence values for the Service Quality Assessment Scale and the Service Satisfaction Assessment Questionnaire
were 0.994 and 0.975, respectively.

3. After receiving the service quality assessment form and the service satisfaction assessment form with
confidence in the good quality criteria, apply to a sample of academic and support personnel who have used the
service of administrative unit and agreed to work together to complete the questionnaire for 60 people during
April -June 2022.

4. To analyze the summary data of the study of service quality affecting service recipient’s satisfaction

of School of Information and Communication Technology, University of Phayao.

Data examination
1. Evaluation of service quality and customer satisfaction Descriptive statistics such as mean (x) and
standard deviation are used to analyze it (S.D.).
The following are the criteria for interpreting the average score on service quality and satisfaction (Ashaba,
2022):
—-Average score 4.50 - 5.00, represents most agree/satisfied
-Average score 3.50 - 4.49, represents high level of agreement/satisfaction.
-Average score 2.50 - 3.49 represents moderate agreement/satisfaction
-Average score 1.50 - 2.49, represents agree/slightly satisfied
-Average score 1.00 - 1.49 represents agreement/satisfaction with the least.
2. Evaluating the relationship between service quality and administrative service recipient’s satisfaction.

It was analyzed using the Pearson Product Moment Correlation Coefficient simple correlation statistic and

the stepwise construction of multiple linear regression of Administrative Service user satisfaction.

Research Findings

1. The sample group of 60 academic and support personnel, most of them, more than 70%, have worked
as academic personnel for more than 5 years and use administrative units no more than 8 times per month. Most
of the work that arrives in for the service is documentary work.

2. The service quality study found that the respondent’s opinions on the overall service quality of the
administrative unit were at a very favorable level (x = 4.45, S.D. =0.52). The quality of service that the service
users agree with the most are Responsiveness (x = 4.51, S.D. = 0.57) and Assurance (x = 4.51, S.D. =0.56).
Followed by service dependability when compared to the other side, reliability (x = 4.49, S.D. = 0.54) had
the highest opinion level, while quality of service in terms of comfort-to-service (Tangibles) had the lowest opinion
level (x = 4.33, S.D. = 0.55). The highlights of service quality that service users agree with the most are dress,
good manners, having service mind, having knowledge, understanding, and expertise in administrative work
of staff, having good communication, being able to give advice and clarify regarding the process of using various

services clearly, the operation is flexible, making the work faster.
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Table 1 Service quality assessment results

Service Quality X S.D. Meaning
Service Recipient Tangibles 433 0.55 Higher agree
Service Recipient Responsiveness 451 0.57 Mostly agree
Service Recipient Reliability 449 0.54 Higher agree
Service Recipient Assurance 451 0.56 Mostly agree
Service Recipient Empathy 443 0.65 Higher agree
Overall satisfaction score 4.45 0.52 Higher agree

3. A study of the relationship between service quality and the satisfaction of service recipients in
administrative units using the Pearson Product Moment Correlation Coefficient statistic discovered that service
quality was strongly correlated with customer satisfaction in all aspects of service quality and was statistically
significant at 0.01.

4. The study of service quality influencing administrative service recipient’s satisfaction using a stepwise
analysis of multiple linear regression equations found that the tolerances are independent of each other by Drubin-
Watson = 1.99 and have a normal distribution from the histogram diagram. Independent variables and dependent
variables were linearly correlated, and independent variables selected into the equation were not correlated from
the Tolerance value of each variable greater than 0. 10 by constructing Multiple Linear Regression by Stepwise
Method. The service quality factor that influenced the satisfaction of administrative service recipients from the
mean criteria was consistent with the empirical data and had good predictability, with a judgment coefficient of
R2 of 0.869. Such that, a set of independent variables can predict dependent variables with an accuracy of up

to 86.9 %, which can be expressed as a forecast equation (Table 3) as follows:

Satisfaction of administrative service recipients = 15.974 + 1.189 (Empathy) + 0.465 (Tangibles) +
0.424 (Assurance)

Table 2 Analysis of the relationship between service quality and satisfaction of administrative service recipients

Service Quality Pearson Correlation
Service Recipient Tangibles 0.745**
Service Recipient Responsiveness 0.807**
Service Recipient Reliability 0.795%**
Service Recipient Assurance 0.764**
Service Recipient Empathy 0.816**
Overall Service Quality 0.850**

** Statistically significant at 0.01
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Table 3 Stepwise analysis of multiple linear regression coefficients

Service Quality B S.E. Beta t
Constant 15.974 3.731 - 4.281**
Service Recipient Tangibles 0.465 0.167 0.274 2.785%*
Service Recipient Assurance 0.424 0.211 0.219 2.007*
Service Recipient Empathy 1.189 0.262 0.470 4.545**

** statistically significant at 0.01, * statistically significant at 0.05

Conclusion and Discussion

1. The study results of an analysis of average service quality on average, the factors in response to
service users (Responsiveness) and building confidence in service users (Assurance) were found to be the most
significant. The factor of customer service convenience (Tangibles) is the least average. It was clarified that the
Administrative Service recipient prioritizes readiness and willingness to provide the service by responding to the
service provider's needs in a timely manner and having easy and convenient access to the service and the ability
to build trust among clients, demonstrate skills in responsible work, provide services and respond to client’s needs
with courtesy, have effective communication skills, and ensure that customer receives the kindest thing. According
to the educational work that has been favored, the essence of the service unit's environment, facilities, including
location, equipment, tools, communication documents, and symbols, will be the least priority for Administrative
Service recipients. The percentage of importance of service quality based on the needs of the service recipient
found that the service quality factors that the service recipient gave priority were the aspect of ensuring the
service users (Assurance), the response to the service provider (Responsiveness), and the reliability of the service
(Reliability), and Convenience to receiving services (Tangibles) was the factor that receives the lowest priority
(Parasuraman et al., 1985; Parasuraman et al., 1994).

2. The relationship between the five service quality factors and administrative service recipient’s
satisfaction All factors were found to have a statistically significant positive correlation with service recipient
satisfaction, which is consistent with previous research on the impact of service quality on service user satisfaction.
For example: 1) The influence of service quality on trust, satisfaction and service recipients positive word of mouth
and revisit of RAMA Il hospital (Chantra-ari et al., 2016) 2) A causal relationship model of the influences of service
quality and perceived value on trust, satisfaction, word of mouth and repurchase of Thai Airways International
Public Company Limited (Phanut, 2015) 3) The influences of perceived value and service quality on the trust,
satisfaction, and revisit of the Qishi Grand's customers (Yotinoratham, 2015) and 4) Evaluation of the impacts of
service quality dimensions on patient/service recipients satisfaction: A study of private hospitals in Nepal (Neupane
& Devkota, 2017). Ultimately, it was concluded that service quality has a statistically significant positive correlation
of 0.01 and 0.05, especially with the dimension of customer satisfaction. Service Assurance, Empathy, and
Responsiveness. Furthermore, it was discovered that the service quality factors Tangibles, Assurance, and Empathy

were the variables that positively correlated with satisfaction and had a correlation of less than 0.80, resulting in
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no multicollinearity problems (Jamal, 2017) resulting in selection as an appropriate variable for stepwise multiple
regression analysis.

3. An incremental multivariate regression analysis was used to examine how service quality influences
the satisfaction of Administrative service recipients. Three independent variables for service quality were selected
and entered the multi-regression equation. It was revealed that the multiple linear regression equation could
explain the percentage variation in Administrative Service recipient’s satisfaction. 86.90 with a standard deviation
of 3.332. It can be written as a service quality model influencing service recipient’s satisfaction, administrative
unit of the School of Information and Communication Technology, University of Phayao, as shows Figure 2.

Service Quality

Service Recipient Tangibles

Service Recipient Responsiveness

Satisfaction of the service recipients of

Service Recipient Reliability the administrative unit

Service Recipient Assurance

Effect —>

Service Recipient Empathy Not Effect ----------- >

Figure 2 Service quality model influencing the satisfaction of administrative service recipients

From the study of service quality that influences service recipient’s satisfaction in administrative units at
the School of Information and Communication Technology found that the empathy was observed to have the
greatest influence on service recipient’s satisfaction. Therefore, to improve administrative unit service, it is critical
to focus on caring for service recipients based on individual differences, both academic and support lines. Moreover,
pay attention to problems and opinions, maintain a good relationship with customers by listening to their problems
and giving more importance to service recipients. While the second runner-up factor is Tangible. As a result, the
administrative unit should prepare the service site to be appropriate, clean, and equipped with the modern
equipment, materials, and infrastructure necessary to provide services that are ready for immediate use and
capable of supporting the number of service customers.

Administrative personnel have a pleasant personality, dress modestly, are clean, and have good posture
and effective communication skills. Furthermore, the communication and operations equipment, such as operating
manuals, guidance documents, and road signs, must be clear so that service customers can easily as well as
comfortably follow the operational procedures. The third factor is the aspect of ensuring customer service
(Assurance), in which administrative staff must prove expertise and knowledge in the field for which they are
responsible, as well as the capabilities to provide services and meet the needs of the client. Politeness, good

manners, effective communication skills, and guaranteeing that the service provided is of the highest standard.
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Abstract

The objectives of this study are as follows: 1) to design and implement a spatial database system that
features cultural heritage sites; 2) to establish a via the internet mapping system that can be used to exhibit
cultural heritage sites; and 3) to construct a prototype automated response system that delivers pertinent
information regarding cultural heritage sites situated in the historical city districts of Songkhla, more precisely along
Nang Ngam Road, Nakhon Nok Road, and Nakhon Nai Road. As the only criterion for inclusion, architectural,
historical, and lifestyle elements are prioritized over geospatial coordinates. Geographic data is gathered during
the research process by conducting literature evaluations that focus on the cultural heritage of Songkhla, specifically
in the domains of architecture, history, and way of life. In addition to photographs, geographic coordinates of
pertinent sites were gathered through fieldwork. The gathered information was classified into two categories:
tangible cultural heritage locations, which include landscapes and architecture, and intangible cultural heritage,
which includes food, traditions, customs, and beliefs. The data were structured using the WGS1984 datum in
conjunction with the UTM grid coordinates. The research has yielded the creation of three systems: an automated
response system, an online mapping system, and a geospatial database. The purpose of these platforms is to
facilitate the distribution of knowledge regarding the cultural heritage of the ancient city of Songkhla. In order to
acquaint community members and pertinent organizations with the online mapping system and the automated
response system, instructional and knowledge transfer sessions were organized. User satisfaction with the systems
as a whole is very high, according to the study, which reveals an average rating of 4.59 and a standard deviation
of 0.54. These systems facilitate the extensive distribution of significant knowledge regarding worldwide cultural
heritage, thereby aiding in the conservation of traditional ways of living and promoting a more profound affinity

towards the region.

Keywords: Digital Technology, Cultural Heritage, Old City of Songkhla, Sustainable Learning
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Abstract

This research aims to evaluate the efficiency of low-cost unmanned aerial vehicles (UAVS) for surveying
building and infrastructure data for the local government's organizational applications. The survey and mapping
utilize low-cost UAVs for aerial photography in the densely built-up area around University of Phayao. The selected
UAVs for this survey are DJI Phantom 4 Pro V2 and are set to fly at an altitude of 90 meters with 80% and 60%
overlap for forward and side overlap, respectively. The image resolution is set at 2.45 centimeters per pixel. The
acquired aerial images are then processed to generate point cloud data, orthophotos, and numerical elevation
models. The image processing involves adjusting parameters for image alignment, creating 3D points at high and
medium levels, and extracting building information to measure the area sizes at different scales, including 1:100,
1:250, and 1:500. After obtaining building and infrastructure data, an accuracy assessment is conducted by
comparing it with the field survey data collected for the local municipality's tax map system. The results show that
the orthophotos generated from low-cost UAV surveys closely match the surveyed data in terms of building and
infrastructure sizes. The most accurate scales are found to be 1:250, 1:100, and 1:500, respectively. This study
concludes that low-cost UAVs can effectively support traditional survey methods for building and infrastructure

data collection.

Keywords:  Low-Cost Unmanned Aerial Vehicles, Digital Photogrammetry, Orthophoto, Data Extraction,

Local Government Organization Application
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517 2 dayaqanWauaR (Point cloud) dnyauuLT1aBIANGS (DEM)

WAz AMNFALTEB45LE (Orthophoto) 3INNNTUTTNANE

NANITATHIUS LA AMNNARIALARDUBILSAIARE HATAINHARIALARERNISWLANINRAYSINTIFES
(RMSE) winfiu 0.137971 vapiszanod 0.664 9An ANdNUsrAntnsaaufiguwazimy3ndandasiug (Calioration

coefficients and correction matrix) LLNmTﬁﬁd;iﬂﬁ 3 G195

Value Error F Cx |(Cy |B1 B2 | Ki K2 K3 K4 P1 P2 P3 P4
F | 3681.55 2.4 1.00 ( 0.89 | 0.22 | -0.05 | 0.02 | -0.29 | -0.63 | 0.82 | -0.87 | -0.61 | -0.73 | 0.10 | -0.15
Cx | -18.6513 0.035 1.00 { 0.19 | -0.03 | 0.05 | -0.25 | -0.56 | 0.73 | -0.78 | -0.41 | -0.64 | 0.10 | -0.14
Cy | -32.4015 0.014 1.00 | -0.06 | 0.06 | -0.07 | -0.13 | 0.18 | -0.19 | -0.10 | 0.10 | 0.10 | -0.08
Bl | 0.185438 0.041 1.00 | 0.01 | 0.03 | 0.02 [-0.03|0.03 |0.07 [0.03 [0.01 |0.00
B2 | 0.952377 0.043 1.00 | 0.00 | -0.01 | 0.02 |-0.02 | 0.02 | 0.00 [0.01 |-0.01
K1 | -0.00655139 | 2.7e-005 1.00 |-0.41|0.18 |-0.09|0.22 | 0.22 |0.01 |0.00
K2 | -0.0315762 | 0.00013 1.00 | -0.95(0.91 | 0.37 [0.45 | -0.10 | 0.14
K3 | 0.0716954 0.00033 1.00 | -0.99 | -0.49 [ -0.5% | 0.11 | -0.17
K4 | -0.041971 0.00025 1.00 | 0.51 [0.62 |-0.12 | 0.17
P1 | -0.00120239 | 1.3e-006 1.00 | 0.73 [0.42 | -0.31
P2 | -0.00264984 | 2.4e-006 1.00 | 0.47 | -0.36
P3 | 0.136371 0.002 1.00 | -0.97
P4 | -0.107755 0.0022 1.00

Uil 3 uaRINRANS ANz RY NaBL TR LLAT YA NG aANANET [HannnisUszinanan g
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nannsariadayanAsuarRalgnadafliafisuiudayaeinnisdeiagiseeainniaauy (oo

ANTINENAT) WAPN THANTNT 1 F95l

a9 1 wansinTReNAsuasRsUgnasallafieuiuieyaannnissingn3999nNaARIIN

Ao 1:100 1:250 1:500 #9389INNITRIAFITITMANUIN
1 201.260 169.402 224.409 178.402
2 97.106 102.808 108.847 106.075
3 112.100 112.902 113.673 89.434
4 77.483 83.335 93.482 77.616
5 138.475 149.675 149.886 139.419
6] 110.179 100.192 122.870 94.495
7 229.419 218.309 250.897 219.051
8 99.643 79.484 128.458 77.943
9 74.930 70.866 80.242 73.208
10 79.832 77.123 90.883 78.481
11 78.543 79.007 89.151 80.508
12 73.295 74.223 74.998 75.198
13 81.169 82.472 75.284 83.429
14 64.341 64.978 79.731 65.720
15 176.404 179.573 208.440 182.902
16 145.879 174.995 148.402 178.579
17 151.087 148.909 152.714 138.387
18 141.550 133.757 159.191 138.571
19 125.860 132.586 166.437 134.147

20 52.495 47.834 51.583 45.617
21 104.574 92.191 102.349 60.236
22 83.810 85.042 79.867 74.530
23 111.639 118.924 116.467 100.880
24 39.106 43.047 41.162 40.359
25 139.237 151.660 141.698 139.236
26 167.313 167.443 173.219 155.470
27 51.372 49.375 53.604 42.222
28 70.972 74.910 84.649 88.427
29 65.127 62.871 67.444 63.779
30 86.772 89.833 95.351 82.609
31 149.964 151.275 154.433 156.896
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1:100 1:250 1:500 #93R9INNITRIAFITITMANUIN
32 178.591 176.672 180.598 183.847
33 87.372 89.510 97.498 93.986
34 239.744 243.918 249.231 219.605
35 164.740 175.295 176.842 198.479
36 170.858 176.041 186.586 177.492
37 210.860 223.748 244.504 231.947
38 70.180 73.612 78.235 58.423
39 86.860 99.696 104.779 75.882
40 39.924 43.709 45.685 37.777
41 94.735 98.508 104.362 89.838
42 116.981 122.651 128.371 100.651
43 97.956 103.279 101.060 90.957
44 56.223 61.955 58.802 50.133
45 111.015 120.174 116.917 96.750
46 119.501 124.270 119.501 107.870
47 89.172 93.810 89.172 82.687
48 135.283 137.334 139.832 123.812
49 99.857 108.579 114.520 93.166
50 35.850 39.933 37.838 35.850
51 43.497 46.121 44.246 47.815
52 50.595 53.594 53.972 54.690
53 37.438 39.659 40.435 40.350
b4 51.188 54.406 61.809 54.773
55 71.326 63.709 60.955 64.922
56 50.730 47.762 61.064 43.910
57 46.546 44.071 56.839 43.723
58 41.891 59.478 42.679 59.766
59 176.080 170.321 199.502 166.532
60 131.124 147.017 155.363 156.069
61 34.094 36.056 36.735 36.430
62 120.653 120.076 145.262 117.522
63 163.428 158.179 180.401 166.676
064 201.590 227111 243.115 232.834
65 580.656 569.683 701.430 591.662
66 315.447 315.447 383.447 319.925
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Ao 1:100 1:250 1:500 #93R9INNITRIAFITITMANUIN

67 398.657 372.636 442.223 394.891
68 64.263 62.751 70.006 65.782
69 110.040 106.194 124.128 100.817
70 85.480 89.151 96.137 78.937
71 22.016 33.469 44137 30.789
72 97.751 43.748 67.020 42.816

73 86.207 65.200 59.202 63.414

74 76.714 62.137 66.472 60.402
75 70.951 62.390 62.671 60.851

76 214.205 218.697 252.187 208.698
77 230.726 274.444 259.216 246.742
78 180.544 194.779 205.327 182.855
79 431.304 418.470 428.036 403.842
80 69.771 54.850 68.475 47.671

81 76.567 62.844 62.153 55.991

82 066.241 68.319 83.335 44.003
83 48.350 49.374 76.555 50.419

84 59.640 60.481 63.139 62.101

85 57.761 58.144 74.494 60.011

86 37.752 40.816 64.218 36.108
87 59.541 60.018 58.892 52.769
88 58.819 61.640 72.669 54.034
89 81.575 84.644 105.439 77.071

90 41.649 42.592 60.193 44.008
91 191.648 216.486 223.372 184.641
92 90.921 91.458 101.886 85.424
93 53.105 56.912 68.492 59.004
94 47.321 48.052 51.409 50.480
95 46.268 48.152 50.928 50.730
96 35.724 37.234 29.317 39.798
97 49.967 48.956 69.703 44.994
98 79.246 63.723 74.678 58.990
99 83.086 78.002 88.122 67.375
100 461.287 479.503 534.944 468.536
101 353.956 329.617 384.544 275.644
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1:100 1:250 1:500 #93R9INNITRIAFITITMANUIN

102 283.398 265.677 294.838 197.045
103 285.531 273.323 334.558 299.258
104 611.775 611.775 675.431 728.976
105 259.551 166.447 265.419 135.379
106 119.873 84.871 93.745 88.624

107 46.913 57.820 86.867 50.156

108 374.719 368.311 405.056 404.982
109 165.936 169.172 168.642 155.867
110 220.706 220.704 290.293 262.689
111 465.130 468.805 522.514 464.675
112 402.024 401.527 433.103 398.081
113 470.864 462.739 478.880 466.360
114 116.493 120.119 147.397 120.120
115 134.100 125.303 169.514 130.885
116 375.669 353.589 426.713 346.895
117 412.205 401.337 427.890 411.674
118 B7.767 57.493 64.424 60.472

119 ©67.446 59.903 66.827 45.326

120 494.769 532.705 575.200 532.703
121 626.738 596.508 634.368 633.450
122 342.548 237.855 310.455 202.856
123 382.068 383.625 373.118 368.681
124 89.170 93.782 101.664 80.860

125 265.117 335.326 337.190 309.167
126 800.645 816.895 857.042 839.471
127 731.465 864.553 814.303 836.111

128 527.388 585.930 558.631 562.904
129 569.530 594.562 593.958 595.989
130 689.069 658.745 650.992 669.614
131 775.816 658.464 708.537 725.414
132 95.004 116.781 128.494 95.004

133 632.738 686.415 785.178 729.487
134 162.985 150.152 165.946 184.349
135 232.318 239.268 205.811 334.834
136 125.415 130.920 133.471 107.420
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Ao 1:100 1:250 1:500 #93R9INNITRIAFITITMANUIN
137 237.835 218.488 234.369 197.865
138 377.110 309.522 372.565 270.134
139 372.809 364.727 371.567 339.988
140 137.314 159.745 148.955 137.315
141 173.116 219.875 235.077 173.116
142 599.282 587.881 620.091 603.292
143 327.243 333.091 267.578 388.493
144 615.870 592.439 575.145 635.505
145 321.409 324.904 379.086 307.285
146 128.725 133.077 133.840 131.613
147 400.444 404.667 442.068 415.738
148 938.269 931.478 977.156 980.537
149 468.763 461.763 504.378 461.761
150 497.170 469.907 448.939 504.068
151 467.394 440.592 474.190 473.281
152 431.566 472.420 455.059 472.418
153 417.782 433.857 436.724 433.855
154 436.096 419.038 439.780 427.006
155 832.129 824.590 844.800 815.541
156 762.315 772.730 789.584 783.553
157 1356.118 1360.011 1360.985 1371.872
158 838.111 844.097 914.413 796.119
159 822.566 822.566 902.260 842.585
160 576.085 546.929 597.562 541.452
161 812.431 819.948 820.402 805.102
162 655.481 660.539 661.867 660.537
163 807.256 816.205 791.793 816.200
164 545.090 555.379 551.161 534.037
165 428.172 428172 434.438 450.927
166 432.241 441.475 441.226 433.316
167 702.793 707.477 713.271 714.644
168 406.537 413.788 406.537 418.172
169 324.353 324.353 330.687 336.700
170 752.275 755.113 758.865 775.261
171 509.657 509.657 512.427 440.826
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Ao 1:100 1:250 1:500 #93R9INNITRIAFITITMANUIN
172 685.187 685.187 688.323 695.044
173 589.181 594.950 593.329 566.904
174 534.465 536.589 549.045 539.785
175 76.970 79.373 87.060 81.890
176 283.972 285.022 285.827 286.046
177 119.315 124.970 121.268 164.787
178 335.006 325.623 351.626 317.107
179 450.471 438.624 454.324 442.867
180 205.986 214.190 230.831 215.799
181 32.700 31.673 33.262 32.700
182 48.082 46.757 54.110 48.083
183 64.229 59.080 57.604 64.977
184 76.455 71.786 80.119 68.342
185 117.362 134.774 144.902 141.945
186 88.398 91.319 93.247 97.447
187 106.186 103.011 108.168 98.057
188 67.059 75.422 68.331 71.278
189 58.011 61.860 67.565 58.011
190 48.980 66.602 57.067 62.228
191 99.321 98.580 101.343 103.780
192 100.081 112.064 112.682 119.596
193 68.998 68.998 76.763 68.997
194 30.070 30.070 35.661 30.070
195 78.465 75.693 81.250 78.464
196 55.818 55.955 53.323 56.841
197 191.458 185.710 189.799 190.871
198 54.689 65.526 57.623 68.305
199 149.280 131.880 139.876 131.879
200 87.386 102.318 102.223 89.302
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(Mean) UazAdRde9IUNTIA55IM (Standord Deviation — SD) UWATANRALAMHUANANATNLITLANYDIBIATT

sasqUlumnsnel 2 uaz 3 #iafl
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Abstract

This research aims to build a model of land valuation in the district of Chiang Mai and It is a way to assist
the government in determining the land valuation prices to be similar to the market prices, this would be another
way to increase government revenue. Therefore, the study focused on analyzing factors that influenced land
valuation in the district of Chiang Mai, Chiang Mai Province. The study utilized two sample groups: Land parcel
data from registered land transactions and legal documents obtained from the Chiang Mai Provincial Land Office.
The data covered the period between May 2017 and November 2022, comprising 2,821 data points. Additionally,
an online survey using Google Forms collected 300 responses as an additional sample group. Descriptive statistics
and inferential statistics, including the mean, percentages, maximum, minimum, and multiple linear regression
using the stepwise regression method, were employed to analyze the data.

The results found that the influence factor on land valuation prices in the district of Chiang Mai, Chiang
Mai Province, with positive relations include the street value, plot width, distance from pollution sources, and the
availability of public utilities and facilities. While the factors influencing the land valuation prices in the district of
Chiang Mai, Chiang Mai Province, with the negative directions, were the land area. Total number of five factors.
The model is effective in predicting land valuation prices in Mueang Chiang Mai District, Chiang Mai Province,

equal to 56.9 percent.

Keywords: Land Valuation Prices, Geographic Information System, Land Valuation Models, Street value

UNHI
& Ao A [P P ! P oA a o = [ PN @) ! < s
fuisuneflesdulid fnsdulnedwdedies gaisedmBunindFiuladuednesnn dugudnans
Tunnspenagsiafiaudng q neiawsegissadmdndesind danaliaufisenisfinuien fUwmm
a v A = A a L @, 0 Aa A ! o ey o
Aanssn  ynedimaasrgiie Avilisdugadingmwaunnn siandiau fe yarnilaqieeswalssleniiF3uein
Hammesuasinu uaniiuyarniiaqiiiiuanieanionisdu yavediiuignlsaiuezgminil¥ uaezd

a 12 o a a < ' $ A o A
V"I']"INLﬂ?.l"J?J’ﬂ\‘iﬂ‘U‘lé‘iﬂ‘i‘iNTumﬂqﬂNu ARAINYW LL@$‘§$‘LI‘LILﬂ‘i‘i&lﬁﬂ@ﬂﬂﬁﬂ‘izmﬂLﬂH@Y:I'NNWﬂ '%\TPJ“VIN‘VIH’WVIT‘LA

Aad o/ o

matesaiiauiiaqiueesssmanedvaonisnumaiguasiensy Seeziiisnsuasnaninaditmme

s1adsziduiiAnuansdresiuesnUatudnglsrasAresnisdssid@usnaifinu Jaqiunansuisng

n3en529n13AAY Hinmdagauniasy Avamiinfilunisdssiiusavindduuaznisdavinda@snandssiiy

1Y

agUsvasAa iU Hiunoeidrdodedingmiunisdaiu

q

a

o o & v o a. A aa
NINSI R TmﬂLﬁu@]mwum’]mﬂﬁzmuwmuwu

= ' = a a an oA th I‘ ¢ oA o | th &
ﬂ’ﬁslﬂ’]ﬂ‘jLLﬂZﬂ"lﬁ‘i‘iNLuﬂN@ﬂ‘V]zLUﬂu@‘ﬂﬁLL@Z‘LA@Iﬂ‘i‘EN@’WNﬂg‘V]N’WﬂV]‘iELW@ S 15 ﬁl“ﬁuﬂﬂqﬂﬂuﬂﬂﬂ‘iﬁ W (219

a a

gmsAnEenfiudsssuon nE8EulE ardgsfiawniz uazensuaant unnseamsdananduas

9
ARNTINVBILTBNY N RS AINTINRYB T ARASIIN TR LLmﬁﬁfﬂT%LﬁugmsfumﬁﬁﬁmmfﬂﬂLﬁ‘u

D

!
Ada ! P Sda Ada

MERRuLArAUgnas1seIBsAnTUnATRsdIiastiud U 12aen TN AV IAUAINIT BTy A AnnENAULAY

A da

Fgnadng w.A.2562 (WizseUey A ANNENANLATRIUGNESE1e WA, 2562, 2562) AsiiN1TAmualsTIRusIAN

Sa "L‘ v ¢ v o2 oA ° o & VoA pry A Aa v =
AU PHNTHNTUITNE NIEVNTNNTTARN ‘V\?NﬂQ’WNﬂqﬂiyLﬂu@ﬂ"l\‘iﬂ\T AN IANU S HUN A NI L ITNIHUN LN

| ' |
Sfda A LA

anftyuaziendesiudszenmnandudeens s BB ARWRN NN 1W9ensadnbiiAussngwraly

[

AMTWNNT UATMAENTY AHaRlaLardasn19 8Nt anasn ATl uiRuNnnTL SeinavinlFniageis

U



44 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

v Ao Aa s Yy v & v ° Aa v : o A % A
WAt ns1ATIiaN Saliun nanamning axfiesimasianiifusiarallsla AnssuReey wasniaud
azliilszanannsaeapunisimunsAfiau enmsasuasdagaainiszanmuglFuinssandssluinmg

o o/ o/ e‘ﬂy 1d| ! dl o o/ Adla o/ o/ = 1 ! a dln Adl A
mﬂmuﬂ\muﬁmﬁwwuwL%ﬂ\ffwu Lmzwmuﬂ\mummuwmm%m?‘wu W‘i.l'l’ﬁ’]ﬂ"lﬂﬁﬁimuﬂ@HWT%T‘Hﬂ’ﬁ@@

A aa aa A o co o X . a A da s, Aa AL N
NIUHURNDURSUANTTIHVINTHIRITINHIANIYUNT T(ﬂ?_lZ\T’J‘H&mﬂ&l‘J’]ﬂ’]ﬁ‘étLNHVI@M@’]ﬂ’]’ﬁ’]V’]’WI@uw%ﬂﬂqﬂ@ﬁ\‘i

(anos walwede, 2547) Beaumeiianandsaiiifuinanemnindnmunduiyadi sandsaiiam fdeangess

=

Easnludusaunsimsesassfuinn uazmsdaisdumengmangiunisimmnsiaiiiueeiniasy fe

ol
FeilEUAMENTTNAITAMUATIAUSTURUUNSNG N.A.2535 (AMNTINAITUTLRUIIAININIRU
NTENINNNA MY, WM WNTUFIRMUTARUTIAMINGRW 2535) NNaenssniasimuasIAasfliuiiau
naaRvlgnainisdarindydisnadssiliunfuniefelgnaitsuarunuiiyss naun1sUssi8us1AAsY

WAL 2563 (APNTENTNNIFAMUATIAUTLAUTAUNT B RIUGNA519 n1sdavindeyBanadssiliuiifunie

]
=

Agnaine uazuneUsEnaUnITUsTiing1ANTiaN W.A. 2563, 2563) fHan1sufjiRudiunisdsuiinam

U
|

NINIRUUATNTZLIIUINABUNTTUTEANTIATIAY (@INUTzUI A NSRUN nausunsne, umedfifau
Uszfius1Afiiussul asi an1saans e ufnauasifingsy 2556) 7ilHuunn e kNI IMuas A7 f
a v a v 4 1% =g a aa 2 dIQ @) o o o
fn1sdBediayasnan@egannisudsaavzdeuavniuasinnssnandineunsy wniuileadeddeylunng
Avmmasnamssfinginug uazannnsdimeelid i ufiRetunisemmzdenanduasiinssnannaninem
AANTANATINTA@9 TN 10 #7197 47495 20 578 WUF1 ITUADRNITUFITIATE BT ALAASTNINAR
UL BUAIUNINUTITIA NPT AN ANITNA3Y (31PFNNITaiaass) WesandasnisiiasidernsTsuiiias
p=1 p=1 a an v o/ 3 4ﬂl = o v g dIQ o/ ! pA 3
uaznE n1gannvieudns uasilfngsutias AathudafinisindeyasnnndeeffAuaInana Tl ludunan
AN MHAT AT RRNANATT DI UL IA AU Ul e Usznauduilaqiiuiedeiinansuning
Bt unnsAInsIAnlsnfin Usznaudion 6 fads (Hud Wefim HAAIDUY ANNANNIATIIN ANIHAN
wilasiiAn Ussmgdulas uassiamlss@niifumiosuenwile (eranessudasiifubifivnadnesnidionsd) us
<o . o Ao - s da A - \ v @
fifadanginsalssiuiin el snasind1sa i Auige1e939 wazHATRNANINI BII993 929U A
Aa & o ®g o o o & ~ | a P a Aaa 1
AU LL@fzm@memmmgqiyLﬁmﬂﬂfmmﬂmi@mmumﬂslmﬂ‘aummﬁ‘siuLuﬂmmwzmﬂuﬁmLmzumﬂ‘s‘su S

AN LR

v
a v =]

sarinlunnsinentl §ieasjiutunsfinumiadefiinasanisnuasasaduinu Ssavgan

U

° a. da v A ¥ A o a8 a v A ¥ 4 = Aa )
fvuasiaUssiuiinnidsminfidesiusaiizennseds uaslndidasanmdaiiaasmssudasiiuiiv
adiny TenainszuuansaumagRemans (GIS) sntiduesesdiorgaslunisss@usaiian elinisysaiu
Wi azaan saaa gnéies uandumnasgmunnddn uasmnasnsannasAss@uinu s
v A o A 2 ¥ A ¥ 4 o Aa 22 2 o
Tanlndifeeiusafidennasss warinfidesanmisfiaadwesulainn azannsalinanisfinuniqe
o ' < [ o ad a aa o o ad A PN 9P 9 o
sananafuumaneimesismua Sudgasnsssiwaaniifiuninsy wasihdsnnsiidosiinga @Gy

nn3glEBnnanils Wannnsadseiluismniulasadiugmmnaesegiaiiadn wazfiunisdnass

viwennsfimuiinUselanigogn



o

1156153EINTNB N IRAUINIANTINBINUA (JSID) T7 5 Uil 2 noua1AN - RevnAn 2567 | 45

'3“mqﬂsxmﬁ

1. WeAnyIANANRuTsendvladeninasan1sn AT AUssRuiANIn ngu e Te A aN R

9

a

1pulaedinn nguiladevinaiiss uaznguilededasdantengnune uiuisineiflaadasind Smdn

el

2. BN HHILLUA AN AN A UNITNENToIT1 AU s ANA RN AN s N a1l a9@ s s

Fondadealnu

F5n19a RN
NTBULRIAAT 1 TNNSITe

NTOLLIAR IUNNTANEASIE FVinnsfnentladefiifnasanianiuaaanlssfiuinu iufianns

A

Wae@sstid d9in@esing Taayinnsfnenauanwussendsiladafifinadan1an1vuas Al iugf

%

AEATNTIRI TR ANNA NS WU AnBLIBUAUNI A (Multiple Linear Regression) (fiaen aniasiisyx, 2560)

Falnguiladonan 3 nguilade Wun nqniladanmanifvasiinn nguiladevinadine nguifadedasiiani

a

ngvsneuavihiayasAdeneiAuendmineusu uarieyailsdasieg sannsasenIAREENAATIEA

o o o

° v A % Ao & a P ° o 4 ° A °

AvueAAEanfiulsiiiada Aty Sanasinniaaiagen %gﬂmfﬂwwumﬁmmumm\‘mmmmummu
Aanenngoisnalsufiuinu Suiisnades@esis dmdndesind wasinannianaingaisnaUsufiniing
/—'il % = =1 o/ o a A a o o/ o/ « 43’ /—'il 1 o/ o
A TUE U AU UNITAINUATIATUS L ANARY 91NF1TNIIHHISNE AN BeeTnd naNsuIsny
naznannaass dadingrimnsemlsziuiimulagendanannsssfinsnamndndan uasnszuanausni

Aa o o XA & Gi o o aa
F1ATIANIIYUUAIBINTNEUISNY FIN9ANKIASIHIABT NI uﬂ’?‘i‘W@4%’“Lﬂ$ﬂ‘iﬂﬂ‘gx‘nﬁﬂﬁl‘§ﬂgﬂGN'TH

ad a dla o/ =1 lal d?/ ! o ldl
m@m@mﬁmiﬂﬁ:mmqmmummgsfwmmﬂmwumﬂfﬂ ﬂ\‘ifﬁiﬂ‘ﬂ 1



46 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

Anwranulsuazlasafiflnasasrarlsz fufitiu

. . ~Tadenguamand e aafifiu
"
g arafiduuiaavzi Dau

Market Price

L

~Tadungu vine Mg

13

-

~Tadenguiadnimengrune

v

AATEAsULILANATAAREENA B

Multiple regression Analysis

Tiusnste

v

wuUFrRasmsUssi s ATiFe

Land valuation model

AR LAEL AT R LAY B TR T Sl

AlETInENTTTREN D]

fuswrlsnfueamsnsuiing

L ERY]

|

AT AU A ANATTNEN Te)

Predicted Land valuation

31J1‘7| 1 NTBULUIAAT I N9 98

& 4
NRAFANE

nsfneassRlEngusnedraiuioyasadereiau fuiuuladifuiinisdealuinisins

A L aA v A a aan dl ° s/ dla o/ o/ ! ! =1
Woadaalnal Afinsudssanzifananduazifinssnfidnineuiiiudmdn@ecinl ssndnafeungunias
W.A.2560 TaWnAaNIEN W.A.2565 41uaw 2,821 ey lnarwineasngusnedradulUangaseessnnn

(Yarnane, 1973) 31N9 4B R97IARA [H5UN19U92 NI A TN uUasiarnn Baaniuiisnnesesdndn

'
=

ool (U1 2) TnagUdl 2A Ae seusiniisneifisadasind eflamaiuiivszanm 152 msnsilawns

=

AUl 2B fe wilaefiiniilisunisuszifiusnanfifiusigulas sauaw 123,609 ulas fingluiuiignine

aeFeslns



1156153 EINTINB N INAUINIANTINBINUA (JSID) T7 5 Uil 2 nua1AN - RepnAn 2567 | 47

Foydnuod L sumedbsisnnasasguddn

I:l wlaaiANA [FSUnMTUsUR U AN TIRUTeuL R

sU 2A su# 2B
FUN 2 AuitAnen waaftAnA RS U TUss A AR su asiansa g sRfs N eEln s T ad e

4‘ =1 4‘ [~ a I'd
LSBT BT 1H NS USILSIHRAT IASIEANANIS AN
= a s A 9/ v & I
1. wsavrnnRamed e liunsdmfuuansvinanaioys
2. TusunswsvuuansanmAgRmansensad (aied (Arc GIS 10.5) el unnsansafiviayailads
' Do a v & A . . o o A
fing o AEumsAnensARsiiiyaBeiu (Spatial andlysis) waznN3AAYNUMLA
3. WUUFBUNNN WUUA199988ulat] (Google Forms) et aauanumnufnfiieaslsymmaisaiu
{99 iR NanasIANTIAN

4. Wsungnamnisenans (§un Microsoft Excel Lﬁ@sf%l,ﬂmmuﬁuﬁﬂ%mjﬂﬂ@f?v”ﬂﬁﬁwmimﬁmﬁﬁu?u
nafiusaussisyana@eny

5. Tsunss IBM SPSS Statistics 26 il tunsnisfmsnsidazsnanadeyanioas

¥
[

¥ ¥
’ll%ﬁl@%ﬂ"l‘iﬂ’“ﬁ%ﬂ’l‘i"i@ﬂN’IN"I‘EQLLU\‘JL‘la;]‘k! 4 Aupaw Al

1. AnmnAnadwndaulsuaiiadsing qasewanszyuvaaiaadesiunislsaluananinu

o ¥ P & v o Aa v 3 Aa
2. Nq‘i’l’ﬂﬂﬂﬂu@ﬂqﬂﬂu"mLW@LﬂUﬂﬂH@ﬂ’VWHWWQ T ADILUAINIAIN LL@%“H@N‘J@‘S’WW’W%Q“H'IH?J@QLLUZ\NVIW‘H

3. WA ARNEINIRE NENNITNYINS TR

4. BT AN HLANFNTE9TIANUS RN [Hanann1angngolfiusAUss e a9ns e s ne

¥ 1 [ 1
Al 1 AmnAnaImniadausssiaulssne dwansuis e endissnumsised 7%

TnstladefifinasasnaNfife FI99U9919INNITNLNINITIUNTTHBNFITLAZI TN

L

P
HYINYIUVBILANS

v

ABnsUszuaafiiuseulasesnsneusng naxnswnas wadniadudu 3 nguilads el 1) nguilads

q
' 1

AosanTfresulaAY 2) nguiladevinad

fa 3) ngniladeiindndaniengnang Teesausanuazdndeniiads
AINMINUVIIUITINNTIN Tsanusiiadananidu 3 nguilade 16 daurs (e 1)



48 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

A15199 1 918RBDYANITAVIRARILIST LATINYRLDUARIISLAATIZAANHNANNUS

AU Hadauls ATNVNIEDDIAINLUS YW2EIR Joula
Aaunilsnn
Y Price PR UW/RAITN -
Aaulsanse
1. nguilade X1 Pdep A ANYBIULAITIAY NPT -
RGN [aMEN n
" X2 PWid ANNNAINIBIUU TR NS -
wURIIRY ¥
X3 PSize wnailafian AN -
X4 Pshape ANz utlaadin Faulaiu 1= gﬂ%mﬁﬂu
0= gﬁmaé"uq
X5 Preclam seuAEAnTasL A Al ey Fuaiu 1= WinszduauEagendn
AUTZAUOWU aUU
0 = ndaeunuu
2. nguilaqe X6 DCBD srapinenguinagsie Alawes -
NG iafisg X7 Public Utilities &  Armpsufianansnsaguilnauay Fuaviu 1=assngulnauay
Public Facilites  @ng19e4UnTe METyLUNIATUSion
o=ansnanglnauae
A laTudion
X8 pollution FELULVNINUARINANIE Alamns -
X9 DstMR TN NINOUUFEENAN fAlaiums -
X10 Rwid prmnizesnufidneenuladiian wes -
X11 Rsurf Mfnmaidnesnuainn Fiautavin 1=ABNNIFVFDAINLN
O=FanRamsine
X12 Airport srazvinenEnEn Alawms -
X13 University TN NIINNNTINENAE Alawms -
X14 STREET_VAL YRFaUY VW/HNTRNN -
X15 LOWEST seiianGifadnesn VW/HNTRNN -
3. nguilade X16 Cityp Aafles @ednnmlumsTiusylem] Fautiavu s=Rundiadrinlunal
Hagrfiamna wasiian) Usslemififiienfiqn)
AYisNg 4=RnEnddnTumsly

ﬂ'ﬁ:Tﬂﬂﬁﬂﬁﬁuu@ﬂ)

F=AwRssdadnintuns

saa

UseToniiAntmnans)

2=RiBeEadnin s

Uszlemififumnn)

1=Rehug@ndniinlunsti

Uszlpwing umfmm)




o

1156153 ENTINB N IRAUINIANTINBINUA (JSID) T7 5 aufl 2 noua1Ax - AN 2567 | 49

v v
o

Tunnafnenesailiasalifimnanamungees 3 nguilade fil

1. nantladunnuaniRraulasinu muneiy Ansoenisnisninensulasiiauuaszl AnaEnuas
uRsiAn ArEnAneresuainn aumdeiiau é’ﬂwmxgﬂmwmwmﬁﬁu ANED.LIBIRIAN NNTTELNEI
AN ANwazgRUszme AruaTEnTnlunsdinds awn dnengReinae i ek

2. nguiladungurinaiing nanafs widsiiazinWiaunsaUsznaufansaliazaniign feananan
grunsanazaantunieinld wasnsnefvinavdafuiniegfmans Affesaueeanuazainnig
53N Afi9zdand A NazaIn TuN1TANALIIN 1Y sTesrasatngudnategsiendinasufan
as1sppllnauazansnanglnng szezineenanndun szezineanamAnenae g

5. nauiladuiiadndmmngrang wnefe dangransfidiniiaddaluniaimmn vdedmansznuse
s mHATIANTIRY W nganentsauEn ngrsneades uasngrEteAIUaNe1Ans Nl

Tunaui 2 vian1sdrsaediayaniasuiiiiafivisyaiiadesine aasudasitn uaziays

U

3 dIQ
F1ANTDALADINURIN AW

ad & o ATQJT a o 4[: ‘ty o o o A ' Aa g °
IDNINUIIVITNIDY AN HLHN1TI9Y A8 @V]qﬂ"lﬁc‘iQUﬁfJNﬁ@H@ﬂ@@ﬂﬂﬂqwﬂmﬂﬁqﬂqWWH FNEEAIG

1o ' = [

fadafiFandusensl 1 wvinmsdwasdiungudond e fe fayamandensfiiuidnisaamzdewiviuas

q

an Ao o Y = R o A Y ' PRI PN a
u@ﬂ‘ﬁﬁNWﬂ"luﬂQ’TuWC"I‘W‘V\T‘lﬂ'}ﬂlﬁﬁ\??‘]ﬁﬂ %\T’Jﬁﬂﬂ‘iﬂﬂL@ﬂﬂﬂQNmQﬂﬂqd Tmmmum‘iwmLLmvmﬂgum’mﬂﬁzmu

ad o !

Aa p A a an o ¢ o v @ A
AU ELL AN EN1TIANZIT NN T LA HANTINYAINTNTUITNY %\1'}ﬁﬂ\iﬂﬂ']']ﬂ‘iﬂﬁuﬂiﬂisﬂ%mu’]‘ﬁﬂq‘i

o A

AndendayasiadenaidesiuiierhiniUfiRnunisssifinsavindauesnsusunsneuilaqiiu Tag

'
o w a A

dayaulasiiuifinsudsesanionansuasiingsndennaluiniisniums fe Auiisaneilesduslm

]
=

fdrinendiandanindeein Somdndedna szndrafounquaias w.e.2560 fewgaaniou w.m.2565
FAuIAY 5,956 Foya 1191ANUSZIANARNADA191991 (Assessed Value) H1MME AT AL ATIE
IanzidanAani131991 (Sale) 138N91 A/S Ratio (Assessed Value/Sales Ratio) N15ANHUNTITATHINIAN
A/S Ratio f3ngusyasdiiainsnuimnniswdsuuassandssfmiosdin foeazden 7 1. A/S Ratio
= 1 yrgArEdnT A uindusa@sanseanaden 2. A/S Ratio > 1 NHIEANINTIANUTZIRNGNNIT
siAndaeammzilen uaz 3. AIS Ratio < 1 MeNEATNHII9IALssAnsiNndNs Andareaanzienudaden
AN AJS Ratio Tiagszndng 0.65 — 1.00 nvinnnsaiasnesiiayalingudaadasdisuoniisan 2,821 faya a1n
Uszrans fe wiasiianluinfisune fesdesina anun 123,609 wilag (@inussifinsaimingau
naNEHNEN, wiamnlfiiiemlasifinsamiifunsulasienissadeuavbuaciingsy 2556) Tnafade
Tirimmas AJS Ratio Tiagazndng 0.65 — 1.00 siu §AdelAfmusausndunsolfUgimnusimnisssan
F1ANENTAU NasrRanITanAnaIAENERY narsunsny eaduuumsnIaAmdenieyasAdnans
wimzifeuansnansunsneiiantilunistinssidoya wasndnniamnsadnfidaasuanssrasdoyad
vhaniBsuieulirasfiaanauandnsiufiusesas 35 dufhiiniadmdenieyansuumalfifaues
nanguninyg eiitiaduiguiinnaudsmnadonnseazton maudesamgendimanlasfuuda i anngm
dmaudenandsnanafiuaaudsnadanesds (andnsolaandn, §dun1ul 20 unaiax 2565) uat
91nn198159901AFHIN Wudfinasdaznamineiianluiuiuafisnangeandisatudeaanziteunin
wilesannddmmdyaulasiiauiifinnsusznmmsiesnnn uaziisandaznimnegindisnaideaaiia

o

nsaanzidannin Usrneunuudasfinuiidszniadenans seliamnsaaguifidnsafivssnimreneiu az

v
o o o

AH19078 [FVae (W AeuAAdesIRasAen Flayas Adaanafifnuiiinisaanzdsuivsuas iinsand
L1 U



50 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

a

Aninamiiandmdadasinidungusaetelunisfinunassl Tnaaansoulengusnetnuasiifiunues

NNFUNATENEIFNTUNATEIAINTIBITY TINATIAN 11 WA DasRLTiannefiasdss s

dil ° v ¥ I3 ! v al zﬂy dl ° A i
AN 2 "V’WH’JH‘H@H@?’I@’I‘%@‘U’THW‘INL“ZIGlﬂ’ﬁ‘ﬂﬂﬂﬁ’ﬂﬂ@ﬂﬂﬂ‘éﬂﬂﬂﬁ@\‘iﬂ’l%i’l@\mu NHNBUNBHEN L%?NT‘WN

AFIL it dnmdiayaanntens
1 WALNAWATE s Vsl 898
2 WIALNEANUAENIREN 35
3 ANURE RSN 10
4 wiFLNasNUauHey 232
5 WIFLNAANLAYINFERT 223
6 WIFLNAANUALILAR 481
7 WMALRANUANETN 75
8 WiFLNARUATIR AS 332
9 WIFLNARTURFIN 331
10 WIFLNAAUANBILINASS 103
11 WALNAANLANHEN DS 101

VN 2,821

Feyanued I:l Usznns Bud uwasinnbiuisunailesdaslns

I:l ngwdvads [Hur deyasmBanaudsemmandenanbuasifiness

5U# 3 uarangasnede - deyaadernesueanisUnATe

dvsuludupauniafusinsandoyasiandasisendiineuiiandomindaina §adelsly
Tusunsutlszgnsmng@mand Tassinlusunas Arc 61510.5 8azgnailunisiiagnzsfidefinl (Spatial
analysis) (99805 Tanineing, 2550) doaludmmdaninyauaznisdisafudayailadusing 4 Al4ln
AsAnEN (Fu qmﬂ%mﬁﬂﬂ%’mmqﬁmu Multiple ring buffer AuATe8ILIAR mef’qmﬂ?‘;}mﬁﬂ COGO Report

Fralunismngunsseasuasiimadugiu



Y

1158193BINTNDNTAAMUNINIANTIHBINUA (JSID) T7 5 Uil 2 neua1AN - ReynAn 2567 | 51

. .2a w [
1 A% @ =

Ao B =

" b_& A Angle between two lines

A Click on the map to set the start point of the first line.

o
eo_& Wiaeu

moo_project_parcel : Vertex

o

U1 4 sapgnddBnauszgnddasaunegirmams tlunsfansangUulaeiinm

¥ ad dl !
@’JEl”JﬁTuﬂ’]‘i‘Vi”IH Nﬂ’]ﬂ(,ﬁu“ﬂ’rﬂ\‘igﬁLW@?JN?J‘J?JLﬂ‘WW’N q

U1 5 uanednednRBnsUszgnA anssumAn mans N srezmng

U

LATHANaNT (Finn1aifusaUsandinyaInuUUEBLANH (Questionnaires) 9113% 300 918 Bennsrinvun
RN guAatNsinausmszrnsfidnen Anuandinugns (Yamane, 1973) Sefipsfingusiantng
Titinendn 100 718 fiszfuAmuARAARBUaINMLaEHIIA 0.10

n = N

1+Ne?

o}
Il

123,609

1+123,609(0.10)?
99.91 = 100

A 1 e
LHE n Lﬂuﬂmmmﬂqummm

n

N usnnerestseans

e duanuaaAARaLYaINITUTENIAT (0.10)

TaeMfunuasuainuuudiseeaulai (Google Forms) tlaaaUAMNAIINAAINIBIUTZ AT 1AgIRU
ladefifinasisnanfifu ngusiaedne An anUszaneuiinnfinsetiuinisifisaiusanssduifniunisan

a a an Ail ° o/ Lﬁla o o/ 1 ° o/ o/ o’&’ Aﬂl i v a
‘VlzL‘Ll?_l'Hﬁ‘VlﬁLL@quﬂ‘ﬁ‘iN‘Vlﬂf]Hﬂﬂun}ﬂu"V\‘i‘WJ@]L%EI\?T‘MN muﬂmuﬁmiﬂwwuwﬁ'm?‘m LL@Z%U‘iZﬂ@Uﬂq‘ﬁ‘q‘ﬁﬂ@

o

A o 153 a [ & A [ % = 1 o/ [l @ g & X A
Lﬂ?J'JﬂUﬂﬂ\iﬂ'T‘iNVﬁW?ﬁ%WHVI"V\WHG]L%EI\‘IT‘VIN F99 3 NYNFAIDLN L‘]Juﬂfﬁ?nlLﬁ’?ﬂﬂqﬁﬂﬂﬁﬂ"lﬁﬁﬂ‘lﬂ"lﬂ‘iﬂu FHENITN

a o o

Wugliuannssandsziiuiifulaenss sufiunisasuanlaetisaminasesldauuusauny Walianed



52 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

A v v A v

AIneuAfnuaralnI U nE A @ ety Tasdidmsinfiuda i dszanmuiinnfinsalduinisna

o o ¢ @

WULRBLNNN AIUALIAT 08.30 U. - 16.30 . nTudunstiedugns iuszaziiatsan 5 ey fsudunsan 2565

9

)

a o o 4 a

fangunnan 2565 dmiufusznaunisgsfafieafiuadenduning §adelidndedoAuazfonnslin
wuseuan AU Usznauns e AlATedefidanumnzaniuBuniniiAne fAe Auidunedleadacdml

[=]

o

Farimides

wuuFauaIN Ba nasdszansldssuu
aﬁsaumﬁqﬁﬁﬁsimﬂﬁaﬁmu’umu:i’maa
nsdszifiusianidunsaidns anawiag
a9 Tuad JoundardasTnii

s

driiuas owidnd Hantszaviiadnumulsuariadoiifinadananlsasiuitu laan
Wennuuydaaslumsimuasiedsudiuiau uanfaahaaiasiadsssivsafduuuy
FaTwidluszuyasaumaniimandiizholunisdssfiunafitu wiuidnadiadeo i
FonTardielwi Solasuanimiufiannvinulumseavuuuaaunmaieiiomainniuate Toa
dayafldfuniain s lamimemsdnmduainiudunilonasmsdnmnsoinids 4
(sWaizn 104574)sznaunis@neiaiuudnges neemassuniiadie afiasauaenans
s Inmndsusans windu arbifinansmmusadoauuuuaauauels:nista Tamaiididova
sauaalumnusiufiavasvinuiluaiegs Tasuwuuaauaiuusiodu 3 du doil

a1 danavillvasdnavuuuaavaiu
druit 2 dayarfisfuwlasiiduivinuda/Avinvazda/ Avine /Mvinuazang

-E'.'ll:u.-.

51Ut 6 uuudsreeaulal (Google Forms) WlaaauaNANNAATIHIas syl Aeafulladefiinasinsafinu

5 <o .
dun 3 adufsinadasianédu

https://docs.google.com/forms/d/e/TFAIPQLScAReDTRDj4pEUonr6NBXLOOYFiA17ILvOzh70ZzOFOVB43A/Niewform

¥
[ a

2unaUT 3 Wl ANEINIRE NENATISWEINSINAK TaedINTIAs e iiNawIaNnIsaanLs

wmﬂsiﬁ‘ﬁﬁﬁqmﬁaﬁﬁﬂ?ﬁumeﬁﬁma

' ' 1
o

WN19ANEIMI AN ANNUE ST 9TTad T R Nasi o N15H 1A ATU SR T IANTIRY TNBNITRNMN

o ldl o o L =Y ldla dﬂy dl ° =] 1 o/ o/ 1 a o

WUUSABTIVNTTaNES UNITNeNNToisn A UssRuiRuliniisnedes@es vl Sadndusdiinnsdngnzs

foyanliludnundeil hindeyansznanadiaalisunsudniagiensusenanatayaneadif sunss

IBM SPSS Statistics 26 waz11/9unan Microsoft Excel Tmﬁﬁﬁ@@“ﬂmﬂmﬁqmqu%wﬂﬂ@f%’ﬂ INNITNUNIN
PR o o e = a 4 A [

199N gTnTfigadias uazannuuudisieenlay (Google Forms) iNasaunNANAAWiLYaILsz ARy

Tladefidnasiasnandiin laesiiladediFarnnisfinesiome Sedalu 3 nguilads THun nguamsifians

ulaaftin nauiladungayinaiing uazngudasndaniengrang uvinnnsdinseinnudasiugsend iladeid

'
aaa

' ° A A o ° % a ¢ 1 o £ o o g

nasensfmuasAUssdnsnaiiau TneadffigRnusinantd Ae nsdnseiAdudssAnsandnsiug
! 2 ! o/ A( V3 ! o/ a 4 o pA

(Correlation) (8Ne17984 gNMN, LONAS UAWANARAS uavguNs launes, 2560) sznindaullsdasy el

ad

ANTAATIAANNTNAUTAEEANNITOANDLULLNY A (Multiple Linear Regression : MLR) AdeAEn15aAn88uUL

'
P o o °

Tdunon (Stepwise Regression) fissAuiisaydndey 0.05 (dnuel A5udy, 2553) laeAsnnsAndensaulslu
meAnssinisanans Badungos §AnunFiansAnidensdaulsdasaiinannslnedansdsnsdnden
Fausrasluaunsy SPSS fAnunlnaaaunisinasidsnmsdnidaniia 5 A8n1s Tud 1) A8nmsAndanuu
Enter 2) AANSARAENILL Forward 3) 38n13ARAanWLUL Backward 4) 35n13AAABAKUL Remove Uay 5) 35113
ARLABNULL Stepwise (as1 AR TYa1, 2546) NANITVIANBUNLINIDNITAAADNLUL Stepwise 351019

fananavtng ifanunsnidensdaulsdasy (Independent Varioble) Il A aMINzaNLAzfINaRaN1T U REULL A



o

1156133 8N1TINB N INAUINIANTINEBINUA (JSID) T7 5 Uil 2 nua1AN - AN 2567 | 53

1 1
v a

2846UU5AH (Dependent Varioble) Aa s1AEaefinulFunnfiga uazlunisfnuinsed Wuiasnisfianis

q

Arsziudo HandndssAnsananiusnygamnniigandnisnistu dnedsfisoulsBasziianunsarinug

foudsaulFinnniiga wenanfmauafifAnudeniidsnisnnaesuuuiiniunen (Stepwise Regression)
A <. ad o A a 1oad o A o a & A o o

WavanildinadndeniinannassndiinadadendulsdsasisuuunisiindaulauasnsandanLs
Wndaeiu fnsindinuazinesnanlilunaiianysolfign 3935013 Stepwise azgaeAnnTasnsaaany fauls
Faszidendnunaz llifiatlgmfaadiniugiues (Mutticollinearity) (alawia s1aidaia, 2565) warzazgn

FarvaaniUnaauda wasnisAnuf Finnssiuuuannes ANOVA WAENISNARELNLL Multicollinearity

| '
ada

WaReaT LU LR RTIgn

b A 1
o/ a

AUADUT 4 WS HUTIEUAHLANANBITIATU SR WA [HINENNISWEINSDINUSIATU 521 R 1289
ASNERISNY

WE e UAUAIHUANFN9UBITIANU ST [Ha1NFNN1TNEINTOI TSRS R WA R a9 TINgIu

FUNENENLA TN NTNEUISNY TALANIIEINILUSRE9NTU528451ANTIRY (Predicted Land Price) 71 #ia1n

% a

1 A o o a s a A ] ] Aa A ¢ a
AUABDUYT 3 LAEHUINIVITNTTIATIEN Lﬁﬁﬂ‘uW]T’JU@Q']NLW]ﬂ@n\ﬁcj:ﬁan\ﬁﬁqﬂqWﬂuw\t@@qﬂﬂﬂﬂqﬁv\lﬁqﬂﬁmchﬂqw@u

v '
e A

AHINANTANEN U AR RUIINANTARAT AT SRR R d TN E N SN LA e Tvsl nansunsny

P=1
HNRNTIFANKT

FINNITANEIVIATIN NN RET2NI N8N TN A aN15NIMUATTIATUSZLARIIATTAY W ND WU

o 4d| o o/ ' =Y AQ ASI ¢d| i =1 1 o/ o/ 1 v
ULIUAN AN RN AN UNITNENT 0I5 AUz nAfn iuiisnnadaadesdl d9mimdastns faanas
AasrndN AN faeatnisiiasnsdannisannasnans (Multiple Linear Regression) tnal#3gn1sanass

o

wuuulsduman (Stepwise Regression) HAMNETR A9H (1191971 3 - 6)

9197 3 NTVIANALANHNANNUTABNAUSIRNRATYNNEER (Coefficients) ABN9ARADNLLY Enter

Coefficients

Standardized Collinearity

Model Unstandardized Coefficients Coefficients t Sig. Statistics

B Std.Error Beta Tolerance VIF
1 (Constant) -6656.759 11498.863 -0.579 0.563
mwﬁﬂ"umuﬂmﬁﬁu 27.894 52.259 0.010 0.534 0.594 0.451 2.216
ﬂ’mNﬂ%N’ﬂmLLﬂmﬁau 137.125 58.036 0.041 2.363 0.018 0.517 1.935
wnaiafian 16.375 4568 -0.076 3584 0.000 0.344 2.903
ANBOYTUNTIVDY wilqafimm 4291.040 2650.954 0.021 1.619 0.106 0.931 1.074
izﬁumwﬁﬂmmuﬂmﬁﬁu -2635.852 6143.871 -0.007 -0.429 0.668 0.632 1.582
delsuiuszdunm
szaienguinangaia 597.304 1030.053 0.025 0580  0.562 0.080 12.545
mf}m’iuﬁqumﬁﬁ%ufm 6637.183 1418.295 0.067 4.680 0.000 0.751 1.331
URZRIE19EUNT
FLUANIMNUNEINANI 517.287 2168.680 0.023 0.239 0.811 0.017 59.170
FLALANIINOUUNILNAT -2109.372 2028.597 -0.016 -1.040 0.299 0.683 1.465
ArmnAnsesnULTdneen -237.099 131.927 -0.026 -1.797 0.072 0.734 1.362
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Coefficients

Standardized Collinearity
Model Unstandardized Coefficients Coefficients t Sig. Statistics
B Std.Error Beta Tolerance VIF

MaRnnufidnesnuadiam 1915.435 11214.423 0.002 0171 0.864 0.767 1.304
Frazia NNy 92.224 1822.392 0.004 0.051 0.960 0.020 50.489
FLHLAWNINNNTANLAE -275.001 552.343 -0.013 -0.498 0.619 0.243 4116
I 1.200 0.028 0.765 43.197 0.000 0.489 2.044
seianGidmadnesn -0.028 0.178 -0.003 -0.158 0.875 0.324 3.084
Auilas Fadnfintunnald 260.324 622.740 0.006 0.418 0.676 0.833 1.200

Uselaaninyasfinm)

A1NA19F 3 9INN1TBLATITANTNAFEL AN AN HED ISR T A s G R Ined RN
Aaonuun Enter wudn daulsfieghussAURihiadadny (g < 0.05) fiResdnau 4 fawdsliud anmninsees
waeiian 0.018 BaiefiAW 0.000 armAsLiauan s lnAsns 90413 0.000 uazsAAawM 0.000 A9
sig ﬁﬂfdmmﬁrﬁhﬁ@ﬂﬂfﬁﬁﬁ:ﬁuﬁfﬂﬁﬂﬁmﬁ 0.050 ﬁammmaqﬂféﬁdﬁﬁqLmﬁﬁaﬂmqﬁy'a 4 FulaaINase
nawAsulasssademefinulunisfnenason uadn 12 GTQLLﬂﬁﬁﬂngzﬁuﬁﬁﬁfﬁﬁﬂﬁiyﬁﬁuﬂg‘fmzﬁuﬁ
Tifiedndty (sig < 0.05)lun Anvasutlasinu ANHFUNTIVD waafiAn ssiumsAnuasTimadediey
UTLALANN T28Lr99INAUTNA9T3T9 TLELMNANUNAINANIIE TTETUNINOUNEIENAN AITNAT YD
aunfidneenulasine AuRonuidinesnuUasiinu szasineanauindu sresiee nun Aingnde s1a7Rw
Tifinadinesn uazddaes dadrintunistivsloniuasinn FsasnsaagUlidndaudsdonaais 12

fiauls THaIwasanIswasulasasadaunefifulnisfnennsed Tnedsnisdmaenuuy Enter

a

a5l 4 MIAmTsiainsaeesigaisnisanneswuuiuneu (Stepwise Regression)

Model Summary

Model R R Square Adjusted R Square Sig. F Change Durbin-Watson
1 .748a 0.559 0.559 0
2 .751b 0.565 0.564 0
3 .753c 0.567 0.566 0
4 .753d 0.568 0.567 0.01
5 .754e 0.569 0.568 0.021 2.002

Model Summary

a Predictors: (Constant). aA10

b Predictors: (Constant). 310w, ANATLTINIadana1saling

¢ Predictors: (Constant). yfafnuw. ANATLEIUIIana1snLine. nmnnresilaciau

d Predictors: (Constant). §aA10uK. ANATLTINIRas 190 inA. nnavesuasiifu, szazieanIvEINAN19

e Predictors: (Constant). yaA10WU. AHATLTIUIasAts IRl lnA. pnavesulaciinu. srasheanuvsaaniaz. aArundresaulasin

f Dependent Varidble: PRICE/UM/AN5 N1

NANITNARBUANNITNANDENY ASATEATNITH I FLU suULTRRBUN IR ULLLS 188 (Model)
5 LUUSABNTIdLLUsB AT aINITainWnesuUsaNat R eunefinuld lngssasidenrasusariuusan

AHIs0eR U [HFT
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M15199 5 N193LAI1ZH ANOVA

ANOVA
Model Sum of Squares df Mean Square F Sig.

1 Regression 3846807795399.230 1 3846807795399.230 3570.044 .000b
Residual 3036462447113.510 2818 1077523934.391
Total 6883270242512.740 2819

2 Regression 3887313499633.300 2 1943656749816.650 1827.557 .000c
Residual 2995956742879.450 2817 1063527420.262
Total 6883270242512.740 2819

3 Regression 3900858730866.170 3 1300286243622.050 1227.733 .000d
Residual 2982411511646.580 2816 1059094997.034
Total 6883270242512.740 2819

4 Regression 3907905315802.080 4 976976328950.521 924.320 .000e
Residual 2975364926710.660 2815 1056968002.384
Total 6883270242512.740 2819

5 Regression 3913494010187.960 5 782698802037.593 741.643 .000f
Residual 2969776232324.780 2814 1055357580.784

Total 6883270242512.740 2819
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o o

9197 6 MAVAFALANTHANNUT2BITIaTaRRNRATYNNEDR (Coefficients)

Coefficients
Model Unstandardized Coefficients Beta  Std. Error Standardized T Sig Partial Part
Coefficients Beta
5 (Constant) -3968.983 2042.911 -1.943 0.052

(sjmifmuu) 1.183 0.021 0.754 56.741 0.000 0.748 0.730
GopiLN 7111.908 1244.342 0.072 5.715 0.000 0.130 0.107
asangng
((i%glalilaN LLﬂﬂx‘iﬁﬁu) -15.498 3.576 -0.072 -4.334  0.000 -0.113  -0.081
(THEVN99INUNRY 744.036 299.162 0.033 2487 0013  -0217 0047
HANI)
(ANNAIBNUL RS 129.633 56.333 0.038 2.301 0.021 -0.149  0.043
i)

a. Dependent Variable: PRICE/AUNY/@N97937
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NNTVIPEAUAN NN RS T NIANE BN AR UGS uA eSS ULIUS 188 99N9N9 W8T 6 970
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o o o
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Abstract

This research objective was studied on the method for measuring the amount of chlorophyll-a at the sea
surface in coastal areas of Trat Province by using satellite image data. By using the reflectance properties measured
by satellite sensors, which was analyzed together with data from in situ to create an algorithm that can be used
to measure chlorophyll-a values. The useful in measuring of chlorophyll-a values which an appropriate method
to obtain accurate and fast information and was obtained the spatial information in a wide area. This allows
the results to be used to plan for further coastal management. Three cruise field data set were investigated from
the south along coast of Trat province. Forty-five data sets were collected, including data from November 2020,
January 2021, and March 2022. It was found that the average values were 0.65+0.38, 0.74+0.18, and 1.05+0.10
micrograms per liter, respectively. Then, input sea surface chlorophyll-a to three candidate algorithms were
analyzed based on reflectance of Sentinel-3 satellite imageries which was calculated of radiance to reflectance.
Correcting atmospheric distortion was used to develop the best algorithm derived from satellite data. The results
showed that the OC3M algorithm gave the highest correlation value (R?=0.77) and was suitable for use
in estimating chlorophyll-a values in the coastal area of Trat Province. In addition, the results were compared
the relationship of the amount of chlorophyll-a which measured in the field with OC3M and NN algorithm from
the Sentinel-3 satellite. It was found that the correlation coefficient (R=0.68) was not different. Therefore, it can
be concluded that the NN algorithm from the Sentinel-3 satellite can be used to estimate sea surface chlorophyll-

a values in the coastal area of Trat Province without having to analyze it through various algorithmic processes.

Keywords: Chlorophyll-a, Sentinel-3, Algorithm, Coastal, Trat Province

UNWI

{ o o =y

paefiudmdanilslunianziuaanifiundminainssssugnfndidguarfiaugananysol
Tagamnzninennstlszas Wosniduiuifanzauaziiguilaudes validubidirasmans aelaasy
gransalneusiindfy o Biurl Lmﬁyflmi wdrmsnm (19195 WERBAYIN UAT AT INHANAUE, 2564)
Fausisin drpaes azwnanTaasg  Adeeinnnstidsslemlaestuiunusuin fadu ueslils Tulnsd
Tuman woswls uaznguaznauuauaey Aasnnsasduntaremviuasnasgmeilmaaiminnanauas
Audlndides inliAnnaazmmdainasamaasllmzamedls inainlidnnianszduuazilong
el fnanaznsar S snpunasiaauRe (Phytoplankton bloom) W%ﬂﬂi’m{]ﬂ’l‘ﬂi}ﬁﬂmmﬂéﬂuﬁ (Red tide) i1
Bsnunnalsilad-ia funarnunasdaouiy Suualingedu dduszuuinmnasireufvazfinnuddnyosn
unifiessnifiugnantasin fsemanlidanudistivrasnaelsiad-1o atssfinauganasysaiang
wiai(# (damn aedSml, 2542) Wsiinnaatnasssaainfissnpznenuauasssnduiviua ragnzia
Tugaaggu (weyauna fvEnd uazaniy, 2564) Vinlitindannsn danasianiarnssdnaesasdidan un senow
yinliAnnegasurdaneesdaiin uandefianneynaafifivnzaniisansoUantassaaduwdduazaium
oy

34 (g8 Meyariafisnann uay A, 2560) FearaanaRBITWINYBIINATTRBWNTIAz BRI AaBl TS -

10 e



Y

1158193BINTNBNTAMUINIANTIHTINUA (JSID) TA 5 Uil 2 nquatAx - AN 2567 | 67

mansnatmBanoeadisiunsiinaelsiad-io luiinanomeimzaaanan dudeildmsy
tvuanfsziunrnaananyaiuesszuuiinald fusibiAnomeilmzadminnnn Anaideadadn
yosnaalsflad-to sufumnanfinesaliunmsusuuasnudmneilomzaresiminasn fanugasanso]
g IuazsiUNuNaTs (Mesotrophic status) Aaalsiasi-1e aglugas 1-3 Tulasn3usedng (3195 eiBaysw
uay AoMY, 2566) TaRnainnaiasulasaninundon hmzamoilsTnevialiaziuet funasuariineil
fundn Berdnnmeilmnafmiannesiguii msadouesnszuminiiazgnacaulngdvenavasay
fiemnenismaaziaeuudaslnagaeannagy (§3n91 yaduns uazans, 2566) Seganalnansase
mawAeuulasnadsiivaas Binonae lsiad

Tutlaqiiunisiuganszezing (Remote sensing) Tagniinantitunisdmsdnniandnennammeianay
yeilanntu Fuduniminmdieanaaiessntilunensiedn Aamuuaziiiseds nsnfeuuasing o
stuifhumalnlagfdusleniadrannlunisfamulnngniscififaiulidanndonsndiuaynamans
(euNa YsosaseiUind uay dryyan Hge, 2556) TmﬁﬁfagﬂwﬁuﬁmmﬁaLﬁuﬁamﬁLﬂ?iﬂw,mmcfw,%\aﬁuﬁLL@&%@
&7 (Space and time) BuF1auNelH BemnmnsasiegaiasAsInnIIAseTaNAN AN TA BT
Faguifnsng nimsndanesfiniifoadalilnel¥a ueniRr1n1aasionnds i uuasuLAuRann i om0
ANANRLSsEde AN Reas i (FTuniangiadpaseluniasunm W msRnendanesfiufinsiuiianis

Apsinaalsiad-1e ARmzalaelidenanindieaiaiien AquaTerra (MODIS sensor) U3lnnuga memauuy

U

a2 o

Tnenslimssiuieuiiedanedfisdidaulasneindanedfinaing 4 guuny THud 0C3M, Aiken-C, rGBr uay
Chula fiufiayaanaAfien (U5eans Buniain uas Amus, 2561) 197 OC3M (O'Reilly et al., 2000) \iudanasia
anafigninsnlszgndlilunsussiusnsidininesnaelsflad-1o hunaeimneilsivazyndifuaaies
Aqua /Terra-MODIS W8nan3s Leenawardt, et dl. (2022) MAnaanlsiad-1a AfwAmzaluU3 s ng @
e dnlianniuaesans MODIS snlilumsAnundvanaresguusdonuazsngnnsal ENSO fiaziinaste
nanlAsuas Bramaslsiad-ie Tusnasnhslnenud Bansmuasnsbatiisesiennuhin s
Bvnaesnszamneilsaziinasianssuassnsnunaslsiad-1o badnomeils

pafiEn Sentinel-3 gnasinaslaasdan 2 maaliud Sentinel-3A ua Sentinel-3B fiff1munenanty
nangadadiosaresiuRanzs W gomgRnuRnlanuasBuesanms (Ocen color) faeiedesfiansaadniis
nnsllauuuenaiien felsznaudag wiasflaTagomgRRanziauaze umgARKWAY (Sea ond Land Surface
Temperature Radiometer: SLSTR) Lﬂ%mﬁﬂfﬁ'@ﬁNW]’M;I‘VI'ELLMLLN‘LA@‘LA (Ocean and Land Color Instrument: OLCI) Tngd
ANHABEABIRT 300 A9 uaziliAuanBunBenau 21 Taanau dwduniafnunianeliamie 4 909
pan T da9niiu 442.5 490 510 uaz 560 unluns BnsasnsandusnuinnmanddislEiyn o4 4 Ju
(EUMETSAT, 2021)

dwunsfnuAdeaiifitmnaie AessimisnereedaEinunssfiad-e AfuAnimas
Uanmeiziadminnaalaeld fayanmdieainaiadien Sentinel-3 iaiazyinligusslumianansn
@onliasnaftmmnzantumsnanainrnaslsfiad-1e e i Fdoyafignias 595 uas asnaniwadi (i

W N9 9uRLBYNss AN ssie [



68 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

i'mqﬂszmﬁ

dl a g ad o/ 2 a I3 zdld a ° a g o/ o/
LW@'JLﬂﬁ?t‘iﬁ‘ﬂ’mﬁﬂ’ﬁﬁﬁqqq@Ui&lﬁmﬂ@’ﬂTﬁWﬂﬂ—L’r] ANURIUIMZLAUT I UB NN LRTINTA AT

Tnal#inyanndrgemnanaifienisufing-3

ad o a a v
TENIFANUKRNTITIEY
A4 a4 = & 2
1. inFpeiiafi i tunsineni Usznavdiag

1.1 Jayan1anfiwesaonnidt [Hun Avraslsiiad-1a Selfarnnisfiudaettonainaiaausuas
¥innsamsgilsnmanndinduaasrinanlsiad-1e Twiaslfifinns Tnal¥35 Spectrophotometer method
(Strickland and Parsons, 1972)

1.2 #ayanmdraananadien Sentinel-3 lnaanansannailnan® aniulzdzesesdniseanieglsy
(European Space Agency a8 ESA) (https://scihub.copernicus.eu/dhus/#/home)

1.3 gaupansiiatsvananadayannagenaIfien UsenauAigina snaNianesd I ULSTHIaNS
galusunanvesszuugRansaumainsiadla SeNtinel Application Platform (SNAP)

ad ° a o 4:”
2. FBNSANET ANRUMSANEIAINATEUINNTAINR
& v 3 & o Il a y o o o =

2.1 nafivdisyaniaauy vinnafiudednmasnLE namneiwmzadmdanga 99w 15 a1l
(3U91 1) Tagvinnsifivdieyavansn 3 a3 (Hun a3edl 1 937 18-19 woAAnTew 2563 AS97 2 Tuil 29-30
HNTIAN 2564 WaT-A5IT 3 AT 27-28 Huran 2565 viN19TaRmnINEIa [UAeAT e TAR tN NI
WULNARKIN (YSI Model 2030) T gounnR Arsiin AasEn od Lagafiufiandns n1sdwanzimyBanmn
Anaslsiiad-1e Taesindand1ainfissiuaaudn 0.5 wWes svinn1simssdiuiestfifin1smuitans
Strickland & Parsons (1972)

2.2 nMadszaranan nangaInafien Sentinel-3 vinnsRudndiayanmaniduled Tnantsiden

a v 4 v A& e a0 v A& v a aa
amiipssugaeiuifiuiisyaniaans nsdlflifinm o Suidiuieys (Heswinnsdifinenaguunn) amnse
wWenniiegnietugasnaiiindidesiulfunfigafsunsnsensulidmiunisinssidoyanimea
(Horning, et al., 2010) AMwgngaInA1afianTiinun i un1sAneaaseil fianuasiuan 4 aaw [un aawdui
17-18 WOAANTEY 2563 411U 2 AN U7 29 NNTIAN 2564 99U 1AW Uaz G171 26 Huan 2565 911U
10 (5U91 4)

2.3 N15AAIAUsmAIAas lsRad-1o Aaauuus1any C2RCC innsUsynnananIndngann
aadien fsluungs SNAP TaevinnnsusuudBaisaAtinaeanin (Reprojection) WAz SRR IHIMABIANIZA 1T
Anwn (Subset areq) Inedimyagausnir[UsuufAmansznuiiineInAINN3NTHAWBINANIHANNUTIENNA
(Atmospheric correction) $ia8lUUS 1@ Case 2 Regiondl Coast Color (C2RCC) THNTUANNNTHAINITAATUID
VBunauAnnanlsiladi-1o LdniuRonziafiannszuaun1ses Neurd networks (NN) Sy agaiiaasinUulas
AWAI9LTuAIN15aETi 8% (Radiance to reflectance) wazinAINI9RETianlWuA azda9aan U unsasns
fane3iin dmsudazanairinaalsfiad-1a fagann19ana (Global algorithm) wienusuidusanesfiaviasdiu
Wedselamilunisdunrinaslsfiad-1o wnizfiufisneilerssdamndansas (Local dgorithm) was szl
UsLAVBATNYBILLLI1AB9N15AN8E (Evaluating regression model performance) TngRa1sasnanandusea@ns

A9siaAula (RY) AN9INTIABNEE9AITHARIALARDILARENIRIEEY (RMSE) LAZAIRALI095 a8 Az A THRANAN



~ ! o o ‘j/ H H o H
113RIFANTNBNNTRAUINTANTIHBINUA (JSID) T 5 afufl 2 wauaAn - Fewan 2567 | 69

AN901 (MAPE) sin9an

asf Aa

BIVTHNIA

o '

figaluszgndld dmsulszinornaaelsilad-1a Tugaanandu q wenannili

NarEdATARE [AAA-18 71 lFa1NN153L1A91299289 Neural networks (NN) fufnfiAnuaasl#ann Local algorithm

Wedansimuaniugsal (U7 2)

A anfifiudndn
B Auddoninana

A4

Ut 1 uamssaniiudoyaluudnniiuifne

[ Sentinel-3 satellite Image ]

[

In situ data collection J

[ Reprojection ] In situ data preparation ]
Radiance to l
[ Subset Area Reflectance Chlorophyll-a Algorithms
-0C3M algorithm
-Chula algorithm
Atmospheric Correction Reflectance (Rrs) L -BUU algorithm
(C2RCC)
( Apply best Chlorophyll-a N
{ Sea Surface Chlorophyll-a }—~ [Correlution coeﬂicientJ «— Algorithm to Sentinel-3
imageries
- 9 v

|

Comparison of

Chlorophyll-a Distribution Map [

Chlorophyll-a from

from Algorithms

satellite and Chlorophyll-a

[Chlomphyll-u Distribution Mup]

5% 2 AsTUAmNIEANEY

—I—[ Accuracy assessment J
S

{ R?/ RSME / MAPE ]




70 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

2.4 NMFAENARNDIANANSULTENIIAIARD 1SRRG -18 FIaaNNI9aINE WNNITHIAINI9aLTian

2BINNENEAINATEN Sentinel-3 N1AATIzimIANANANE Tudaysfi[Fain1ainssiuarnsaadnann

' '
ak Ada

A 9Py o A ° o o [ ' PN '8 @
aAarH e Fdanasiniiffige wsnzanfigadnsuisntinisdszinadiaaslsiiad-1a Wiuwnnsmniy
Tusmrnadwzadaondnnsnn naneai Fins M dane3finainazes 0C3M algorithm (O’Reilly et al.,
2000) M Fanadfinvinsdiuinmuidunuie g nsusanamenuufe Chig,, dgorithm (Matsumura et dl.,
2006) LarHNITARBINMUIEAND3INTIaTua1TUEeNIzIan3IAAe Chly,, algorithm F18azIB8ALRASFY
4

ANTNTI 1

2.5 nMsAATsiAnNRNTuirasraaalsiad-1a WesenuiUszasduasnisfinenflitentasnag
m3radnAaanlsilad-1a UdnninuRavimaf inannugndasiaouinfifsstiudayaenniaauismin

fige Meilfioyaindindmiunisfinuail [anenn 3 unas Wud dayaanniaawis (In situ data) Fayaan

U

o R

o/ a R v = ldl 1 a I'd U o/ dl 2
9aN23NAINAYBIEDYATINANUTENTIHINN1TALAT1EY2BINTLUIUNTT C2RCC LLmﬁmmsj@mﬂmww%
UszH1dAIARE 19RAf-18 HENAINTINITIATIZAAIHNANAUEIDIATIAAD LSAAAT [Ha1NT9 3 UAaIAINAID
NWINN1TALATIES Correlation matrix WAz THANANUSLRYBENFTNAUS THN198B U9 A9 indanasfinuLLlm

Nl NN A Ran lsiaf-1e se

151971 1 Tps9adNaaedanasfingnsuniTlssanofnan lsRias-1a

Algorithms name Structure of algorithms

OC3M algorithm (O’Reilly et al., 2000) Cpi (Mg/m3) = 10Q(00+R + 02R"2+a3R"3+a4RA4)

Rrs(443) Rrs(490)
Rrs(550)’ Rrs(550)
Chl e algorithm (Matsumura et al., 2006) Chlge (Ma/m®) = 181.4 exp(-4.74R)

; R = Rrs(520)/Rrs(565)

]

; R = loggglmax (

v
o

Chlgyy algorithm (913434981%) Chlgyy (Mg/m?) = ag+aR + a,R?

; R = Rrs(490)/Rrs(560)

HANTSANGT

4 1
1. ‘ii@g@ﬂ‘%mmmqmimiiuwm 2 ﬂ@’ﬂtiﬂﬂﬁ— B I ﬂﬂu’lﬂ?‘uﬁ wRAN®EN

annafiuaetned i 3 A39 Tinarastiayadauancly nnaei 2 wodn Tuessdt 1 Safuiieya
FenngeAnien 2563 faneglutng 0.21-147 lilaandusieans Taefidundewindy 0.65:0.38 Tulasnsusia
ans st 2 fudoyaluAeunnaian 2564 Sdragtudas 0.43-1.07 Tulasnsusiadng fdndeiiaiy
0.74:0.18 Talpansusiafing a3eft 3 ifudioyalufteuiinan 2565 fideglutag 0.24-4.72 Tulnsnsusiodng

AAaAsyinny 1.05+0.10 Wlagnsudeang HaRa19onAINI9NTYa18f2a9L3 A1 ARD 1A af -8 W91

Tunsait 3 Aangefiga Medidlesantuanniidl 4 fanaalsiiadgendnannidunn (4.72 Tulasnsusiadng)

U

'
I A

usaniiiinfinaunisidsuulaswesaniazuandendnanaiuissaineiniadala (307 3) s 3 ase

< & v ! ¥ o
Lﬂum‘smm%ﬁfum\mmﬂﬂ (Dry season)



Y

1158193INTNBNTAMUINIANTIHTINUA (JSID) TA 5 Uil 2 nuatAx - AN 2567 | 71

v

a519t 2 Aadfidesdiureddoyatiumdiaaslsfian-1e insaadnlfanaiaauwin Uinaeeimzia

FINTANTIA
ARDlsAAFA-1a (ﬂ@ﬁn%’u@ifagﬂmﬂﬁmm)
ARG B AR 1 AR 2 AR 3
(WeFANEU 2563) (HWNF1AN 2564) (HuAn 2565)
Mean+SD 0.65+0.38 0.74+0.18 1.054+0.10
Min-Max 0.21-1.47 0.43-1.07 0.24-4.72
-1 =
ﬂﬂ'ﬂT%‘ﬂﬂﬂ-Lﬂ AINNTIAFAUIN

5
o 4
S
£ 3
a
\.('g 2
@
(=
e
‘@ 1
[
=
€ 0

AnMTiLAUAIaENY

gﬂﬁ 3 UBHIANARD SRR -8 7199999 AHAINNNARHIN U3 aVzIadaninngIa 414K 3 A5

2 ﬂ’lﬁﬂizﬂ‘?@ﬂ@‘ﬁﬂﬁ@ﬂ”lwﬁi"lﬂ@’lﬂﬂ”l‘uﬁﬂﬂ

2.1 wanadduasuansnaday s WANaNTIY (RGB-17,5,2 ; NIR-Green-Blue) 23iuAiRNENLE a0
geilimzinrasdmdansn deimlfzasgranaain fanmuasams srnsnddisyanmiUainsadszsn
fnua (Digital Number: DN) T8 fuamsiinyasiantineu U7 4 Sediayaiilfazsunszuaunis Reprojection uay
FrnisnzniiAne siillAeasilioyasdet ainnisiwssilioyannii Fdnsusuutidmansznuiiin
AINAINIINTZAITDINGNINAINUTFLINA FaedF C2RCC uaznelfinszuaunistl wwudiassannsaling
nsUszanmAtAnindusssdtnanlsfiad-1e (conc_chl: mgm®) TnefiAnaslsiad-1a ange Tudud
18 WEFANEU 2563 WAz T4 26 Huian 2565 Hewindu 0.027 mg/m® GeilAwinfisaasiu uasiiAngegn
Gf = o A a v 3 o A"Esﬁf a A"’Ew ° a
WFBN U7 26 JunAN 2565 Wil 126.525 mg/m® ALARIKATIALN 5U91 5 wanenilifinaimainanaiias
frmunszuansulasdnasem  [fiudnnnsasview sinfUadnanszanfinasrssusiaznmlnetiqafiines

A & o ' 2 o o o v A o a ' a 4 ' a r's
anfiifiusoatarssmasmnNanidmsuatinanessieuieiUssfiviras lsilasi-1o dannsiwsn

FAugaNasTiNaINg



72 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

103°18"11" E

102°E 102°30'E 103°E 101°47°21" E 102°E 102°30° E

12°20'N
12°20'N

g g
- 102°E 102730' E 103°E - 1014721 102°E 102730' € 103°E 103°18'11" E
a 17 wqﬂﬁmﬁu 2563 (RGB-17,5,2) b) 18 Wi]ﬂfvﬂﬂilu 2563 (RGB-17,5,2)
102°20'E 102°40°E 103°E . 101°4715"E . 102°30'E 103°E 1031801"E
102°E 102°20'E 102°40'E 103°E 101°471S"E 102 102°30'E 103°E 1031801"E
c) 14 4n91AN 2564 (RGB-17,5,2) d) 26 {uan 2565 (RGB-17,5,2)
< v ' P . PN & A
;a:‘l_l‘i’l 4 AP NITHIOTNALITMNATINEA Sentinel-3 LS MNRTIANEA
conc_chl (mgm*3 =

(0) NIWAUA 17 WeEAnNE 2563 (b) NIWAT 18 WeFRNIEY 2563



101°4716"E

102°E

102°30'E

103°E 103°1807"E

101°4716"E

mseft 3 FaeteiioyarinaazTiewmuTasARNBsIafieN eani Tl 17 weAnemn 2563 uaz AN

102°E

12°30'N

11°30'N

102°30'E

() NWSUT 14 HnTIAN 2564

o

315815915 NBNITAMRIRIANNTTHBINUA (JSID) T 5 1

101°4718" £

102°30'E

i 2 WOEAIAN — R9AN 2567 | 73

103°1801" E

12°30'N

conc_chl g me3)

0.027

0.22

12°

11°30° N

102°30'E

(d) A WTUT 26 Funan 2565

U1 5 Mmadsznarnaslsilasi-ia 91ndeyann Sentinel-3 filunazLaunTs C2RCC

panlaflad-1o AdnlAennAsun Tuii 18 weAnnen 2563

Chlorophyll-a Reflectance values of each wavelength (nm)
Station Latitude Longitude
(mg/m®) 442.5 490 510 560
F1 12.033072 102.610939 0.85 0.139300004 0.114799999 0.102899998 0.079800002
F2 12.059907 102.636079 1.17 0.137999997 0.113899998 0.100699998 0.077699997
F3 12.091420 102.658443 1.47 0.142299995 0.120399997 0.111299999 0.095700003
F4 12.031218 102.730101 0.96 0.137600005 0.115000002 0.104099996 0.083300002
F5 12.000587 102.704931 0.81 0.133599997 0.108499996 0.093999997 0.068400003
F6 11.973206 102.675524 0.83 0.135499999 0.110900000 0.096199997 0.070600003
F7 11.887099 102.698711 0.48 0.126599997 0.096900001 0.082199998 0.057300001
F8 11.907837 102.729153 0.23 0.129299998 0.102499999 0.087300003 0.061700001
F9 11.930357 102.759523 0.91 0.129299998 0.103500001 0.090099998 0.067000002
F10 11.843592 102.797688 0.21 0.132300004 0.106600001 0.092100002 0.066399999
F11 11.815068 102.773618 0.39 0.127900004 0.099200003 0.083099999 0.056899998
F12 11.789891 102.748040 0.33 0.127100006 0.097900003 0.082000002 0.056100000
F13 11.713111 102.799775 0.39 0.127100006 0.097999997 0.082000002 0.055700000
F14 11.735716 102.826770 0.30 0.128399998 0.099100001 0.083499998 0.057200000
F15 11.760800 102.854511 0.40 0.132799998 0.107000001 0.094700001 0.073100001
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Abstract

Understanding the historical behavioral patterns of elephants encroaching into agricultural areas outside
protected zones can support future prevention efforts. Therefore, the objectives of this study are: 1) to create a density
map of elephants outside the Doi Pha Mueang Wildlife Sanctuary using a Kernel Density Estimation (KDE) approach,
and 2) to analyze which types of crops attract elephants. Positional data and timestamps of 125 elephant encounters
outside the sanctuary from 2016 to 2022 were compiled into a Geographic Information System (GIS) layer and overlaid
with land use data. The research revealed that the periods characterized by high elephant density were the rainy
season, followed by the hot and cold seasons. Furthermore, considering the directional distribution of elephants, during
the rainy season, elephants disperse widely across almost the entire study area. In contrast, during the hot and cold
seasons, elephant encroachment showed an obvious trend, focusing on remaining agricultural produce. The most
impacted agricultural areas were rice fields, followed by orchards and crop fields. Nevertheless, during the winter

season, Orchards are the areas most heavily encroached by elephants.

Keywords: Kernel Density Estimation, Elephant Incursion into Agricultural Areas
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Abstract

The problem of climate change, or better known as global warming, is becoming a major problem in the
world. Carrying out project activities to reduce greenhouse gas emissions from the agricultural sector is one way
to help alleviate climate change that is getting more severe every year. The objective of this research is 1)
Preparing the rice fields and creating an irrigation system in the rice fields to be Alternate Wetting and Drying, 2)
Compare costs before and after Alternate Wetting and Drying, 3) Compare the amount of water used before and
after Alternate Wetting and Drying, 4) Compare the amount of fertilizer used before and after Alternate Wetting
and Drying, 5) Compare rice production before and after Alternate Wetting and Drying and 6) Analyze the amount
of greenhouse gases that can be reduced from Alternate Wetting and Drying farming under the Thailand Voluntary
Emission Reduction Program (T-VER) using advanced standards (Premium T-VER). The procedures of this study
were carried out according to the 6 objectives mentioned above. Results of the study of Alternate Wetting and
Drying in the study area of 20 rai, located at Chao Nuea Road 5, Chiang Rak Yai Subdistrict, Sam Khok District,
Pathum Thani Province. It was found that production costs decreased by 19.39 percent, water use decreased by
90 percent, fertilizer use decreased by 10 percent, production increased by 44.5 percent. This study was able to
reduce greenhouse gas emissions from project activities (15 years) by 100 tons of carbon dioxide equivalent
(tCO4e), an average of 6.7 tons of carbon dioxide equivalent (tCO,e) per year. When calculated as the amount of
carbon credits from the operation area that excludes fertilizer use, it was found that there was a total of 100 tons

of carbon dioxide equivalent (tCO,e) for 15 years.

Keywords: Alternate wetting and drying, Methane, Carbon dioxide, Carbon credit, Sustainable Development

Goals (SDGs)

unsn

ﬁfymmimﬁ'ﬂmmmﬂquﬁmmﬂ (climate change) w‘%@ﬁijﬁ’ﬂﬁ’uﬁﬁ@ﬂmmﬂﬂﬂ%@u (global warming)
Andadintlamdduaslanmazadmansznulnesanseszuuinreeslanuasiiagendurauyud Hosn
m‘immmmi%wﬁﬁuﬁy’ﬂ@ﬂ m‘SLﬁN’ﬂ?‘LA“Hm‘SZﬁUﬁ’mzL@ (Teerawong & Yannawut, 2016; Yannawut & Teerawong,
2019; Uttaruk & Laosuwan, 2020) &ssinfilgnisgaydefiagenderesfeidnuaznisndeuuasmesszuuiiog
sonfsmaifalangiAbiiiiuameyinWinmddedAnd1aumnn (Somek et dl, 2011; Mandbe, 2019; Tian et .
2019; Sugsaisakon & Kittipongvises, 2021) ﬂ”l‘iLﬁlNﬁuﬂﬂdqquﬁiﬂﬂuwfmﬂ%mamwﬂﬂ'ﬂﬂﬁ”l“ﬁlﬁﬂuﬂ‘imﬂ
(greenhouse gases: GHGs) (Brick et al., 2021; Bruine de Bruin et al., 2021; Brulle etal., 2021) %Q@/mﬂuﬁmﬂw;@ﬁ@ﬁ
Adoyraslan Uszmnandneaslanudlnatinadiuemnandn L‘f‘immﬂLﬂumem‘ﬁﬂmmmﬁﬁﬁﬁm WBNani
awdiasnaalnadinfvn ingdwiesmisznnslanfidasifsduetnsiaiias dmiasniamnzigninn
Tupfnandsiiaqiiu inunanstinindgniinaluldunafideutinsgs wanzdadisunsalinandngeuaziing
ARl idiaviandshan vioil arnsnAdufsatulainmnisTiinuniamnzign wudniagoydasin
paeRszEza NSz inanszins 50 - 80% setENImNTIlE woneni st winads Tt
eliifnfnaEeunszanundduginussanna Tneemnzesineds fresivm cH,) Sadhmilshifimdonnazands

Fnanniunisinifaniaslanseunnnndnfineasuenlnesnled (Co,) f4 28 Wi (IANMITUENITTANIS



Y

1158193BINTNDNTAMUNINIANTIHEINUA (JSID) DA 5 Uit 2 nuatAn - RenAn 2567 | 95

v v
[

Rrmdounszan, 2564) 1o Aresionduntinnii AeanmatosraieasBuaduasawEiiedhmunesini
w1 A navimndindaduamanisideidananssmuseanudistiusasfnr@aunszantuiunsssinis
(HIRATERY BITNTINTIA, 2558; ARRITIOL UNTIYAT UAZANY, 2563)

Fagmmil tnAnenmmansamasnsisinegneflss A amuasnsussmnansEnUNSIAEIGS
NN RBINA AEATNITHLULIDENEAUUAY (Alternate Wetting and Drying : AWD) Fafumasannerin 7 lasy
pnResatundnasuiaqiiasgminsnlilumsdanisinifianain e uazsessme (ntemationa
Rice Research Institute, 2021) A8nnsvimuuuuianaduusis iumahiladifinisiuednninmansdunans
szl (Maneepitak et al., 2019; Sahu et dl., 2023) unisdaniasrtuuulfeciinurisnannuadass s
AU s EtA s UsrasmaesyAuTnoesiing (Dahigreen & Parr, 2024) ABnaRaIsnUsdmin G
Tigawansznusiad3unomanan ﬁﬂﬁdfﬁ’eﬂmmmﬁ”ﬂeﬁﬁ%ﬂuﬂﬁmﬂLLW‘if‘ﬁ?uzj%gumﬁmmﬂmﬂm%m (Vries et al.,
2010; Yang et al., 2012; Ye et al,, 2013) lanBsuifeuiunaliiuuisihnsaneylgn SA3nsTiidngn
‘ﬁfmﬁumm‘mﬁﬁﬁﬁy’q%mﬂﬁmmxLmﬂﬂmmmwm%mﬁqaﬂ'ﬂu (Dong et al., 2012; Carrijo et al., 2017) WaaAKDA
a1g1gn HNVIANIEENEBNABNYIT (Yoo et al, 2012' WU et dl., 2022) diulazmalng nisvinsuuubien
aduwislaeriafazdeintuuasniiazduanadn 5 wfnns Tuamasiind sunseisinneghuasdiias
aananndsazifingzA it asegi 7-10 lwufimes fesiiudesliinnunming 2 4aefie adedt 1 udag
Wanydulamesnsin (e1gfi1a 35-45 $) hwamn 14 yABaundNzAUN b asaAnd Raulas 10-15
iRinms vdoRuluasnuanszun udadsansindoun afoft 2 Turasinaunnnegega (@1giin 60-65 )
faandin 14 4 wReadu e aundisziuihudasnazanasiindiAaudas 10-15 wises vdarulu
ulasuenazwLAtRsdasiEin (Nun1ai19,0.0.0.; nasnaavinEnsuazannenl, 2558; gnie TR,
wl; fidlensla, 2566)

afls Tassns T-VER Ao nalnaafingidounazananstulszmed ssdmaudmadanisfinrdaunazan
(B3ANTHMNY) Y38 BUN. WaBWAIUAT) w.e. 2557 fFeifiadn Tassnsanfnmideunazanaiaaiastans
HA9gIHEBILSzNATYE (Thailand Voluntary Emission Reduction Program) entiadn T-VER @ufiunalniifiitanans
TunsaasBaliynmegouiidonsonannsUassfinsBeunszanulszme (ednisudmadanisfine@eunszan
,2550) @MU T-VER 11meg g videfidandn Premium T-VER Tgmimmnsatamuiann T-VER Bl w.a.

2565 lagii Premium T-VER dpufinfianssndineeg tulszmelne fisnmnsansaedanisanfinn@eunszan(fiass

(redl) WATA15 (permanent) HNNFANTININMIRIANIINNNTANANITHUANUNG (additiondl) (HEN155TUE (double

[
A o A a

counting) ﬂﬁfumuefﬁ AT AKIAS9EN wazfin1stfaeiunanssnuduay (sofeguards) e Wiiananszny
H1uan (do-no-net harm) (89FN5UANITTANISRITIFaUNTZaN, 2563) TnqUsrasdanInisAdenson
Wia 1) nMawdsnulasnuazdavinszuuraUsznlndniiiduuuuenaduuiie 2) Wisudandugu
Aau-nds Msnuuulienaduwis 3) iBsuienFuonmsiinneu-nds vinuuienaduuie 4 wEsudey
VasnasnslEijaniaw-nas vimmuuuilenaduwis 5) nWhsuiisunanfniinonou-nas vwuuuidansduusis
uay 6) nmsiBinfnsdeunszaniiantiainmavisnuunidenaduuiselilasnisaafinsdonnazan
anamiiastanansgessuname Tneliunnsguduge (Premium T-VER) Tnelfivinnnsidoniuiifnen

fiaeeing 20 15 (U1 1) Aepgl awnmnawile 5 uai@essntig) srnesslan Samdauywentl

G



96 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

11195100 11195200 11195300 11195400

1582200

1582200

1582100
1582100
=
2,

Legend

@ Project Location
Project Area AWD

[ Jawo

A 4 o
Ly . W rE
11195100 11195200 11195300 11195400 .
0 50 100 200
¥

sUft 1 Muiidnendaedie 20 T3 sdruaBeeaning swnemalan Smdnuyueil

1582000

1582000

ad ° a a v
ENTIFANUKNTITIE
° A a o s X o a aa o o A Aa o ¥ v
ﬂ"]‘iﬁﬂL‘L&Mﬂ’?‘i']@ilﬁfuﬂ‘ix‘iumuﬂ”l‘iﬂ‘iuLﬂ@ﬂu']ﬁﬂ’l‘iﬂqu"lLL‘LILI@]\‘ILG]NVINﬂ’I‘S“NH"IT%H"I?I’IQG]@ﬂW

v I o Pt o ¥ & A & A ' °
‘izﬂzmﬂqﬂgﬂﬂqqL‘lJ‘LAﬂ’I‘SVI'I‘LA'ILLU‘]JL‘]JEIﬂ'Z\I@‘l_I BNURNHNKRIYBNN RGNS Tumwmmwuw 20 T‘S T‘LAL‘EIGWI"IU@

'
=

Baesntng) sneanlan Sandadyuenil deguit 1 Taeugndnoing da@w 20 (Oryza sativa L.:Jusmin20)

U
'

ULUNINIY S2E298T IHANTANERNTT SIWATHT 1 NN3IAN 89 30 eIl W.a. 2566 laafisnsas 1B

AN9ANENAYILN 2 uazannTaatunenITAIiunITNaaL fofl

A4 o

9 o o A 1% ' . @) o a Y a
1. Mindesdnanausussiufuwidnouasained (Laser land leveling) iiunisdanisiantindumntu
a o Ao ! o o KA o 2 a o Ao @ = 33’&?9/
naznaupgafufdiianudsssiuiuegiin anusutsuussissiufiadnanadunindu el
nadanawzUgnidu fudniniaedydvlafisinaneivisuann daaliFnandasdemieiufigedn
a a da o o oA v ° o 33"(9/04 Tdydl o a
wariAninnaaInaRARiAaNaNaiuEnAqY n1eainaseilAaiiunng uinuiAnuimesi 3

U
2. N19LFUNLUAIHILAYA AYINTYUUEAL TN I s U U s n A ULHS (N (HsHIALay
smdm) nsfnunadeilfindusviofigaun 4 fa 919 25 BuRKeS dnenaEUYioNT 5 LEURINAS 19923

viavna 4 99 vimn 9 5 euiwns Ui Bhuamnan 20 wwfiwes Winviediuu 5 wwfiens Twdnem

'
P

1 vie ool 174 (3aaviadn 20 vio) ansdugaanluvisseniielddinpssaurin i (qUA 4) innisugninng
Fafin 20 (Josmine 20) waztiljeiAnaoanunsns (Afifundn) Taemdsinnengli 20 futuly suaindui
FvidandndinaWiguindinaunasiisinBigs 5-10 iwuBiues 91nRau udaudes i sananlitinaunn
sanusnne it 15-20 $u vinaunseiosziuriniRnhwefiielinind 15 wfimns aanfanu igui

v A & ¢ o Yy S o v A C oy ~ o o o
LITBNAF ﬂi:mumiummﬁﬂmfm 1-2 A9 NBUINIIHAINBDY ﬁ‘iﬂﬂ"lﬂ"ﬂ’]’}l\fﬂ 60 94



Y

1158193BINTNBNTAMUNINIANTIHEINUA (JSID) DA 5 Uit 2 nuatAn - Renan 2567 | 97

b %4
AURARNTTATRRIASINTG AWD

= o & AT
-y 1.1 fvmaraueniuilaTenis
= T ' :
= Z € o o g A 9 Ao
2 % & 1.2 MaUsusTAUAUAAELAEEIN
g 2 A o o =
2 & ¢ 1.3 @eniuging uagdnisdmiulgniin
N@ (u_v_n Ut 1 W
[
< \ 4
=<
N ,‘g < z . o o ¥ S IS 4
s oS 2.1 fiusansandnyasmauininiuanldoauisainviadnding
2 " % o o " oA
a & 2.2 fiusawsandeyasupititunisdntuemduusasfianssy
2 e 2.3 fusauswdeyarBnndlandfltinaenggnianda
NZ g 2 3 Y
G
&
v
@ @ <, ' o -
= 3.1 AnazilannniniTlanldssinnaen
199

nszanndiigm uazannsdiduiulasinis AWD
AT T-VER-P-TOOL—01-13, VERSION 1.0

3.2 Tipaedinuunaiign uasnadlaniu
Tasans

s

AUADNK
a Cé
NTFIATIENY

(’v
C
g ©

a5 g E \ 4

kS Ee Z | |41 9wem WRaudsulBinomasdninsenitanatigmuiunsdlsniiulasenis AWD

& : % i

g 2z | 42vmem Whsususiuuszninnsiigiunsdisninlasenis AWD

a3 2 ‘g 4.3 TgamFinnfnmdannszaniianlFiainnisaiulagenis AWD
% &
2
[
o

Fnsaiiunnsiay

2a))
[l
=b.
N
f))

gﬂﬁ 3 N9 AR EITNINAUS LT FURNN G LA A LTS



98 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

31J‘ﬁ 4 N9EBENLURIHILAZIAYINTE UL ALTE N TNE 9

3. USTAANSUULATNaNART1Y Aau-naY inuwuuanaduuis d1nsun1sdssilinduuias
wandninafon-ndsimnuunidenaduwiodszifiven UsnimnisTiin UinnantsT#ile uaznBonfien
U omanARENaneu-1ds a1nnsUsIlALAS NI LU DN aELWH

4. ApzifEunafimdauaniianld aanniaiiuuunenaduuie neld TassnisanfnrEeu
ﬂ‘a‘:@ﬂﬂ’]ﬂﬂﬁﬂ‘jéf@@I’muﬂmﬁﬁ’mﬂmﬂﬁxmﬂTW—J (Thailand Voluntary Emission Reduction Program) L3eingiadn
T-VER uazlatuinagiuiugs (Premium T-VER) suiadssdaniaAuamdnininisannistantaes
ﬁ”’]ﬁﬁﬁmumﬂﬁuﬁﬂ’gﬂ%’m (Calculation for methane emission reduction by adjusted water management practice in
rice cultivation :T-VER-P-TOOL—01-13, VERSION 1.0) (89AN15L51199ANN5Tin3annazan, 2563) 528941
15 9 Taendanniadani 2 arnnnsldndnsraninisusasfinsfimeinnisdgninaduduuein nsdille

o/ a =

mBWBdluAN AeaNnTeT 1 - 4

CH,s0ilgp, = EFgp x Ap x Ly x 1073 x GW Py, (1)

EFgr = EFgg, — EFPRO]

naoilaTanduviad
EFgs;, = EFpgsyc X SFgsiwX SFgsip X SFpsy 0 (2)
EFpro; = EFpgsc x SFPRO],wx SFPRO],p X SFPRO],O

natlllladandunad
EFgs;, = EFpgy,c X SFpspwX SFgsyp (3)
EFPRO] = EFpgpc X SFPRO],Wx SFPRO],p

Tmgii:

CH,soilgg . PAnaunisannisdassfinaiivneasasenis i t @uanduanlnasn o
Weuwin)

EFgg Andusransnnsudnsfinsiimuannnistgninafianassnnisdniinlasenis

(Alansufnafmusalssndu wie Alansufnsimusalssnggugn)



Y

1158193BINTNDNTAMUNINIANTIHBINUA (JSID) T7 5 aufl 2 neua1AN - RevnAn 2567 | 99

EFgg; ArdszAvinisUsssfineiimueinnislgninatunsdigm @Alansufnefivmsels

sindu wae Alansufnaivusalssnggugn)

o

"nlsrinsnsUassfngfiviuainnisUgnintunsdlinfinlassnis @lands

EFproj

= 1

naflusialsandu wie Alansuinaivusialssnggugn)

Dz .

o

"dusrAnsnnsuassfinaivuannnisugninauuuininnasnggugnuas ild
f

3.

EFBSL,C

1Y

anduadiunsdignu @lansufnafivudelsredu vie Alansufinefivusielsas

q

gaugn lnald Wudunssiangile IPcC
~ A o ¥ & A o = = =
SFgs1w38SFpgoj windudmagluuuniadnnaindasggugniufiuiidgninalunadigiuienad

FnlATINTg

'
= U

SFpsy, pviaSFpro | p fuiudmuguuouniaiadneun g niniiugnintunadigm@anadiiuin

U

Tag9ng

1
= U

SFps1, 0738SFpro o fuiuAmumsladanduiadhituilgnintunsdignadenadidniulasnis
) ) 9 99

U

TasAnenanniasia [

— 0-59
SF, = (1+);R0A; x CFOA;) (4)
T P
g
- Suaudandunadeiin | ild (Fusiels laadminuedmiunig uazlaeimings
ROA; U &) wfin i Al (Fusials T Amsun 1 a
amTuianiingu)
CFOA; faulasrndmiudanduradetia | s (Weudunstannaduaanan swlgn)
A; fuiilgninaeslasantstula t ((3)
L; szeznanlgninnreslasenshidli t (3 HewrdndszaninsUasefing
a A e
NI UmIeIn)
GWPcya AnannunaviniAinnnazlaniauesinedmg
NANISANET

mﬂﬂfﬁﬁﬂmm'ﬁmimw@m‘ﬁzvmm'ﬁLﬂﬁﬂuu:umﬂmwgﬁmmﬂ%ﬁ%maﬁﬁmLL‘UULﬂﬂﬂﬂﬁuuﬁ\i We

ann1sUanUassfinmEewnszan MunsnuarIHanIsnEIaN IR Uazaed H ol

' o

1. HANIFAATITAANUADU-NAY Vi uuuanaduusts wud Auyuieuwinuuuubenaduuis

q

Wiy 5,700 U SRR AIHMULHE N RUUAIYINAL 4,595 UM WaTWUdT AUENITHARAAAISDEAY
19.39

2. NANTITALATIZIUS NN FUBU-NAT 9INNITNRILLUIDENRAULHS WLF1 USHI0n15 10

' o

ApvinuwuuElen A ULHIWINTU 64,000 aU.N (USNIosindinsfidniuls 1,600 au.d was ddudiumn 9

2 14 A598% 500 A1.4) FIMSUUIHINTIT EHINAIITHILU S s NS AUWHIWINAD 4,800 AU.H (U3NI04NT

v ]
A =

AARNAUTE 1,600 aU.H uarlaas T FuILAILazinuIEIITIaINg 2 A59 AS9a% 1,600 AL.H) LATALI

UBNINT lnanasiasa: 92.50



100 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

3. ApssilBanmns o nan-nas arnnsiuuulanaduuis wudn Usnnmnns o nan
yiuuuDenaduukwindy 2 fiu de 20 (3 Ussnmnisdends vinuuuuDenaduufowiniu 1.8 6u se
20 5 uaznudn YEnmunnstitleanasineay 10.00

4. wan1sasziuarilssuifisunandndinneu-nas uansFisennsii 1 Tagannnisviaun

= o/ 4 ! 90’ o/ v ! ° = o/ E4 1 o/ a’ o/ ! ! %’ U4 o/ ©o
wou@enaduwis wud sivsndnonewiuun@anasuuiewiniy 600 Alansnsals wmindranaainun

ULUIDENRAUWAIVINGDL 867 Alansueals Laywldn NaNAaRNTWSasay 44.50

lil 1d| v a 1 o/ o/ zdl aa o = o/ v
A3 1 AFUNANIIURYUUL A2 BIA N ULATNANAANAULALNAI LS RSWIT NS IHILLUIT NS A LAY

flangsy au WRI s URENLLRS
sutszanadlunistunig wansials) 5,700 4,595 ARaY 3a8as 19.39
B iinnasnszezinandiuns (au.a.) 64,000 4,800 anadaagay 92.50
Vasnaunnstitlewnd! (siusials) 0.10 0.09 anasiaeay 10.00
wananinn (@lansusals) 600 867 \isdusenay 44.50

5. wan1saATilBH T EeuaniianFarnnisinuuuuilenaduuie nals Tasenisandns
L“?‘ﬂuﬂ‘jmﬂﬂﬂﬂﬂﬁﬂ‘i?@mﬂmm‘iﬁﬂuﬂmﬂ‘ixmﬂfvm (Thailand Voluntary Emission Reduction Program) 13einga
41 T-VER wazlHl¥unmagndugs (Premium T-VER) asipdasfianisAiuan3unainisannisanldas
ﬁﬂf}fﬁﬁmumﬂﬁuﬁﬂgﬂ%’m (Calculation for methane emission reduction by adjusted water management practice
in rice cultivation :T-VER-P-TOOL—01-13, VERSION 1.0 Tnalassnisan gadu uaznisinfufinsdeunszan
s liiuaznisinunsiieny 15 9 uazansasieengld 2 A% (eAn1suBnIasdanisineideunszan,
2563) AMSUHNANITAATITINLGT amnTaannisUanUdssfnsidaunsranifainnisanifiuianssulasenis
(15 T 9zmdn9T) w.a. 2567 - 2581) wuLSued 100 siuatsuenlnean ladidieuwmin (tCO,e) \waelay 6.7 5

prsuanlnean(afiieuwin (1COe) Aauamatiumngned 2

AN5197 2 NANTFALATIEALUSHIUATEauanAian i (tCO,e)

il USuneuRng USunauRn USunefnendan  USunsnisanfing

3aUNSZAN 130UNSZINIINNS n52aNWan 3aUNSEaN
NNTHFIN gudfinlasenis 2BULLALIATINTS

2567 13.12 6.42 0 6.70

2568 13.12 6.42 0 6.70

2569 13.12 6.42 0 6.70

2570 13.12 6.42 0 6.70

2571 13.12 6.42 0 6.70

2572 13.12 6.42 0 6.70

2573 13.12 6.42 0 6.70




Y

1158193BINTNBNTAMUINIANTIHTINUA (JSID) TA 5 2fuft 2 nquatAx - Fewnan 2567 | 101

i USuoufing Ui USunufnmSen  Usuimenisaanng
L3aUNszan L3EUNTTAINIINATS n5zanNUan L3aUNszan
NNIHFIN guiinlasenis 2BUILALIATINTS
2574 13.12 6.42 0 6.70
2575 13.12 6.42 0 6.70
2576 13.12 6.42 0 6.70
2577 13.12 6.42 0 6.70
2578 13.12 6.42 0 6.70
2579 13.12 6.42 0 6.70
2580 13.12 6.42 0 6.70
2581 13.12 6.42 0 6.70
994 (tCO4e) 196.8 96.3 0 100.5
F149u1 15 15 15 15
Reilas
13.12 6.42 0 6.70
(tCO,ely)
dgluazafilsnuna

o

msteiluulasnaasamsnizlgnitauenainaziinisgydesiuda deelfifianisUdssfineg

v '
o/ S o i

wingdnuussennae lagfnedmubiuninafinennistessanaansduradvasqannadieg i visil flade

U

b

ldldQ a 1 Vv ! = k4 ddl o o/ % U o/ 54 a a ad ad o/ gl a
VIN@WﬁW@@I@ﬂ”I‘EN‘E’NLLZW‘U’M’JEJNqu@qﬂu"lﬂ’n‘iflﬂ"lﬂﬂaj T@LLﬂ WHTAT BUAAK Qﬁﬂ’ﬁﬂijﬂ ABNTIANTITUN AUA

Ao o

fudnansliiy uasBmnmasdwAdundn Tnedtnmsussmnisuassmanmayimlgninnfisdey

'
= =1

fie nsdansin nslaile uaznialawsan sann1aiAdefiniunnudn dasnafiinsassfinsanniigaie
nanfiting Exesnmenuazinasas@atiann 6 - 8 dami ndseiniindn uanmiuasuniiiyiondainti
\AnanIwEane (anaerobic condition) Faiuiladuuandonfianzandmiunsfniufensnees uwafiEe
ngx Methanogen Wisnansatesaaessduvadiumiligegn frafivniifsiudasnnazgnidesgusssnnae
Taermilwasennnatudndinnesing (cerenchyma) annnianaaastigninaifienaduuisiuiug 2003 huiuades
sning) sneanlan dmdaUynend nanisfiwaunudinisUgndtauuudenaduuiewBaue iy
MevsLLLAIRN asnsaanduunisinunlasnisaaaawingy 1,105 i Andingesas 19.59 Uasnosin
TanasAnfiutasas 9250 n1sléilaanas 200 Alanu Anduiosar 10 nandmindy 261 Alansusiols
Anfhubouas 4450 resnnainaY

18NaINT AnnsAnEIASIINLdY FrnsnannnslanUassfiisEeunaran Fainnsdniuiansay
Tasennsli 225 duansuanlnaanladifisumin (tCo.e) wasday 15 suafusulnesnlafiauwin (CoLe)
sanisUgn 1 9au safuiiAnun 20 T4 upnanilievinanAeoudussueuasinanniadandiagniayin

Denaduuisedafgnfnudnfiddunnmsuesassin 100 sumiuaulnean@@ifieuma (1CO.e) 9MnTzaiaan



102 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

° . a = L+ =4 A a -4 a & a & a
nsdanfinlasenis 158 winsaunist¥dedaafinudnfdninnifuenasiniemunaziiaduning
masinnssuasasns e ol wannslunisfanBeansusasamiezdoinisusussiufinm
4 g . =} o/ o/ ?’I dy 1&' = o/ 1 dl o ?’,
AraumaLaLEes (Laser lond leveling) #n159An19iuinaananiiui dn15lndeainaviaiilegssduin uas
nstfinnsUgnuaznnstitle nsiinenassiansnsasqulian nsgninauuudensduufessnsnansiumu
Thaze anBrnosiliess annslidolfeds nandaiadingds wonanii 1BsnafinmEounszanfian Fanunsn
inldeeduaiuewasindedvnefiadnlduninumnsnsuazsyeg uimananisimmnfdedu (Sustanable

Development Goals : SDGs) &n@ag

fAnfnssNuUsznae

v
o

AnuziATEerauAm L3N 1 88 snrim dmsunisaiuanuadatunsel

LENNI5E1989

naNNITE. (1.U.1L). mMaiuulenaa sy, a0 https://webold.ricethailand.go.th/iweb/index.php/
mactivities/6292-2019-07-08-14-27-58.

NFENTWNEATURLENNTN. (2558). AHBNIT MU ENAAUUAIUNAIT12 melFlaznssaviudavansnnig
TuunEenaa iy, an https://water.rid.go.th/waterm/template/manager/FProjectMAC/
portfolio/58.pdf.

AR9T90 UN99YAT WIEWIW AQABHNTY 81319 Taloas qaNNT0l uaw s uazafing 2 ieEa. (2563).
UssRvBnmnissansrndaedtuuudenaduutedaniawiydulnuasnanindng. 919479
NTINENATAEUATUN T 3 (reTaenmansuazmalulag), 12, 10-22.

WIRAYEEY BITN5INTIA. (2558). NITUINMIFZEBHNILEMNITANTEWIA13E13 waznisansiuulunanda
$ina padtnun: g dnuaintng) sunednsidy Smdmmnanans. 19sms3daients
Won e, 7, 16-33.

fifansla (2566). virludasviuuuudenaauusia. a0 https:/tdri.or.th/2023/08/alternative-wetting-and-drying-
rice/.

antey DA (W), ssuuw@mbenaduuiunavdia. a1n hitos:/www.nstda.or.th/nac/2013/download/
presentation/NAC2013_Set1/CC-305-02-PM/Supachai_Document.pdf.

BIANNTUEMNITANNSANEEaNnTzan. (2559). T-VER Apaxls. a0 https://ghgreduction.tgo.or.th/th/ about-tver/t-
ver.html.

BANITLEMNTT AN TEaunazan. (2563). [as9n1s T-VER 347972?’7%27’;%@\7 (Premium T-VER). 370
https://ghgreduction.tgo.or.th/th/about-premium-t-ver/about-premium-t-ver—project. html.

NANNTUBINTI AN EE aunsan. (2564). AdnenwlintsvinBiiAaniazlansew (Global Warming Potential:
GWP) @ wsulasenig T-VER. a1n https://ghgreduction.tgo.or.th/th/download-tver/120-tver-gwp-emission-
factor/2692-global-warming-potential-gwp-t-ver.html.

81981 FUNIENA. (2561). Overtourism WANTIUUAZUHIN NN 1TAANSRBATIXEIEN. 97N hitps:/Awww.

bot.or.th/Thai/MonetaryPolicy/Southern/ReasearchPaper/Overtourism.pdf.



1158193INTNBNTAMUINIANTIHEINUA (JSID) A 5 Uil 2 nquatAx - Fennan 2567 | 103

Brick, C., Bosshard, A., & Whitmarsh, L. (2021). Motivation and climate change: A review. Current Opinion in
Psychology, 42, 82-88.

Bruine de Bruin, W., Rabinovich, L., Weber, K., Babboni, M., Dean, M., & Ignon, L. (2021). Public understanding of
climate change terminology. Climatic Change, 1673), 37.

Brulle, R. J. (2021). Networks of opposition: A structural analysis of U.S. climate change countermovement coalitions
1989- 2015. Sociological Inquiry, 913), 603-624.

Carrijo, D. R., Lundy, M. E., and Linquist, B. A. (2017). Rice yields and water use under alternate wetting and drying
irrigation: A meta-analysis, Field Crop. Res., 203, 173-180.

Dahlgreen, J., & Parr, A. (2024). Exploring the Impact of Alternate Wetting and Drying and the System of Rice
Intensification on Greenhouse Gas Emissions: A Review of Rice Cultivation Practices. Agronomy, 14, 378.

Dong, N.M., K.K. Brandt, J.Sgrensen, N.N.Hung, C.V.Hach,, P.S.Tan & T.Dalsgaard. (2012). Effects of alternateing
wetting and drying versus continuous flooding on fertilizer nitrogen fate in rice fields in the Mekong Delta,
Vietnam. Soil Biology & Biochemistry, 47, 166-174.

International Rice Research Institute. (2021). Rice straw. Rice knowledge bank. Laguna, the Philippines.
knowledgebank. Form http://www.knowledgebank.irri.org/step-by-step-production/ postharvest/rice-by-
products/rice-straw.

Manabe, S. (2019). Role of greenhouse gas in climate change. Tellus A Dyn. Meteorol. Oceanogr, 71, 1-13.

Maneepitak, S., Ullah, H., Paothong, K., Kachenchart, B., Datta, A., Shrestha, R.P. (2019). Effect of water and rice
straw management practices on yield and water productivity of irrigated lowland rice in the Central Plain of
Thailand. Agric. Water Manag, 211, 89-97.

Sahu, R., Chaurasiya, A., Kumar, R., & Sohane, R. K. (2023). Alternate wetting and drying technology for rice
production. Indian Farming, 73(3), 11-13.

Samek, J.H., Skole, D.L., Butthep, C., Navanugraha, C., Uttaruk, P., Laosuwan, T. (2011). Inpang carbon bank in
northeast Thailand: A Community Effort in Carbon Trading from Agroforestry Projects. In Carbon
Sequestration Potential of Agroforestry Systems; Springer: Berlin/Heidelberg, Germany, 263-280.

Sugsaisakon, S., Kittipongvises, S. (2021). Citywide Energy-Related CO, Emissions and Sustainability Assessment of
the Development of Low-Carbon Policy in Chiang Mai, Thailand. Sustainability, 13, 6789.

Teerawong Laosuwan & Yannawut Uttaruk. (2016). Estimating Above Ground Carbon Capture Using Remote Sensing
Technology in Small Scale Agro Forestry Areas. Agriculture & Forestry, 62(2), 253-262.

Tian, J., Shan, Y., Zheng, H., Lin, X., Liang, X., & Guan, D. (2019). Structural patterns of city-level CO, emissions in
Northwest China. J. Clean. Prod, 223, 553-593.

Uttaruk, Y., & Laosuwan, T. (2020). Methods of Estimation for Above Ground Carbon Stock in Nongbua-nonmee
Community Forest, Maha Sarakham Province, Thailand. Poljoprivreda i Sumarstvo, 66(3), 183-195.

Vries, M.E., Rodenburg, J., Bado, B.V., Sow, A., Leffelaar, P.A. and Giller, K.E. (2010). Rice production with less
irrigation water is possible in a Sahelian environment. Field Crops Research, 116, 154-164.

Wu, K., Li, W., Wei, Z., Dong, Z., Meng, Y., Lv, N., and Zhang, L. (2022). Effects of mild alternate wetting and drying

irrigation and rice straw application on N,O emissions in rice cultivation. SOIL, 8, 645-654.



104 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

Yang, J.C., Zhang, H., & Zhang, J.H. (2012). Root morphology and physiology in relation to the yield formation of rice.
Journal of Integrative Agriculture, 11(6), 920-926.

Yannawut Uttaruk & Teerawong Laosuwan. (2019). Development of Prototype Project for Carbon Storage and
Greenhouse Gas Emission Reduction from Thailand’s Agricultural Sector. Sains Malaysiana, 48(10), 2083—
2092.

Yoo, F., Huang, J., Cui, K., Nie, L., Xiang, J., Liu, X. (2012). Agronomic performance of highyielding rice variety grown
under alternate wetting and drying irrigation. Field Crops Research, 126, 16-22.

Ye, Y., Liang, X., Chen, Y., Liu, J., Gu, J., & Guo, R. (2013). Alternate wetting and drying irrigation and controlled—
release nitrogen fertilizer in late-season rice. Effects on dry matter accumulation, yield, water and nitrogen

use. Field Crops Research, 144, 212-224.



Y

21138 FATNNNTRBNITHAMITINTINBIALA (JSID) T 5 il 2 wquaiAn — Rnax 2567 | 105
& 44 a a Y a r? P . o s
Wuﬂlﬁﬂﬂﬂqitﬂﬂ@q%mqﬂ‘siuLﬂil'JﬂUVlf'Wﬂ HUIVAUIRLHBDIKWIN 9INTIAUTIN

Anled sengeEes’, YRS qunwionassl’ uay anfing Antlenns?

Risk Areas for Property-related Crimes in Nan Municipality, Nan Province

Supachot Rodruangrung’, Boonsiri Sukpromsun' and Arthit Limpiyakorn?

" Department of Geographic Information Science, School of Information Communication Technology, University of Phayao, Phayao, 56000
2 Department of Landscape Architecture, Faculty of Architecture, Kasetsart University, Bangkok,10900

" Corresponding author: kopfamily26795@gmail.com

Received: February 2, 2024; Revised: March 28, 2024; Accepted: April 4, 2024

> ]
UiAaaee
prwgyinssnidnigmddyidsiuiulssmamedeWidsaudeniadedinuaznsndau laaas

Y

ﬂﬂ‘?jiyﬂﬂﬁ‘iuﬁﬂiﬂﬂgmWﬂ‘ﬁ@!@lﬁfuLWﬂU”lﬂLflﬂdli”lu FandnKu fie ARANNINg Tmmmwf‘:‘*ﬁmqﬂﬁxmﬁ 2
1) ilfnEngUuuunianszanedaeesiuiliResdaniadaeisginasiifiaadundng 2) iledmasisuuu
AINFNRHEFaN 9 AR sy InssRTifinatundng uaz 3) Aneruwalinfiamienisnszanediaresniaiiia
a1reyInTINTifinaiundng Tagvinnisfneanisifiamaannindlugosd w.e. 2561 - 2565 #aeAs Kernel
Density ilpuanssziAMANsmainmadnEng uasingisinadnigssndnsiuina anudesgs
sauffuifadanionan Tud ammuiniszsnng nnsliseleniinu oun waslionsingee faeds Getis-Ord
Gi* sosvisAnEu e RANenIanszanefaeeIn1aiiamefaeAs Standard Deviationdl Ellipse (SDE)

A o

HAN1TANEINLIT JUuuunafiamgannindiluiuunszatedouwazfssAuanudasiiuansneii

v (] '
A AdaAa

Tmmmiaf‘jLmq:ﬁﬁuﬁLﬁm(ﬁ@mmﬁﬂmﬁmﬁﬂﬁuﬁLﬁmﬁuw%wﬁmﬂLﬁuwuwmmqmﬁmum U1unany
Hae uay AWTlHAAEEs Seaunanuansdnedtuunsiioaniniuas d3 waes uas@en aus iU way
9INNNTNATIEAFIEAR Getis-Ord Gi* Wud1 LFARAmUILLIessEEInsge THud Anfifles uas
u‘%mmnuummmﬁmw@}mqq@i@mﬂﬁmmmyqﬂﬁuﬁLﬁ'mﬁuw%’wﬁ HaannsRnETuASIiaINI9n

il MUszneunisanunu sz iamaannsndanadmiinisnseandemiaseutu q Mfieadiesls

AEIALY:  AUTLENSNYINTIH, NTANNING, AFNNsza18da

' gruAmgRansaumemans anzmaluladansaumeuaznisieans imanendeneien Samdanzien 56000

2peArngRanninenssn aneaandnenasneans i AnenfenEaTrnans ngamn 10900


mailto:kopfamily26795@gmail.com

106 The Journal of Spatial Innovation Development (JSID) Vol. 5 No.2 May - August 2024

Abstract

Crime is a significant problem in Thailand, leading to damages to both life and property. The highest
incidence of criminal cases occurs in the Nan municipality, Nan Province, particularly in cases of theft. The objectives
of this research are as follows: 1) to study the spatial distribution patterns of areas at risk for property-related
crimes, 2) to analyze the patterns of relationships contributing to property-related crimes and 3) to examine the
directional trends in the spatial distribution of property-related crimes. The study aimed to examine property crime
incidents from the year 2018 to 2022 using Kernel Density estimation to illustrate the risk levels of property crime
occurrences. Additionally, it aimed to analyze the relationship between high-risk areas and physical factors such
as population density, land use, road networks, and police stations using the Getis—Ord Gi* method. Furthermore,
the study investigated the trends and directions of crime distribution using the Standard Deviational Ellipse (SDE)
method.

The study found that property crime incidents exhibited a dispersed pattern with varying risk levels. Areas
at risk of property crimes are divided into areas with high, medium, low risk and no risk areas. which can be
displayed in the colors on the map as red, orange, yellow and green, respectively. Green areas indicated low or
no risk, where property crime incidents were absent. Analysis using the Getis-Ord Gi* method revealed that areas
with high population density, urban areas, and secondary road networks posed higher risks for incidents.
The findings of this study can be utilized to inform planning and surveillance efforts by law enforcement agencies

or relevant organizations in preventing property crime occurrences.

Keywords: Risk area of crime, Property theft, Spatial distribution
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wqwﬁiﬂida"i’m‘t’l’mﬁi‘lﬂNﬁ’Uﬂ’l‘a‘Lﬁﬂﬂ’miy’mi‘su (The theory of social structure with a crime)
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1. wqyﬁmmﬂmﬁui}'fﬂﬂ (General strain theory)
noufiefurangfinsanzesauiinasinRAa$d1 (1) gnNAFUeINAINANMEAT LANNIBIE19TE
AHfiBINITae fEelesussnnsmiuagnediuAnEuar AN Eu 9liamnsariaandssns i
& a Py o o 1o & ; = 2 Y o A Ada
duasald (2) gnnaduannauaandsuazasnlidnsa wu nswieudieudameiuiieuiifigiusuas
nsfinenfinngy nligRnnadudndasediaanindiien (3) ANENARKIINNITIIARIINTZEUNIUIN LE1
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FLUUAIRUNARFIEAS 1138 Geographic Information System : GIS ABATLUIUNTHNIULARITY
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o/ o/ g k4 ‘ﬁy 1d| 3 ° a ¢ v ° 4 4 ﬁl
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NAGLTINUN (Geo-spatial statistics)

A15ATILARLTINUT 1BU N193LATILADRENANRUTIZINUT N19TLATILYINNTINNENEN LAY
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