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Land Use Predictions using CLUmondo Model:

A Case Study of Muang District, Chiang Mai Province
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Abstract

This study aimed to analyze the land use change in order to create spatial land use change model by
using CLUmondo model and to predict land use change in the future in Muang District, Chiang Mai Province. This
land use change model used data from the Land Development Department in 2006 and 2015. Land use was
classified into 5 classes agricultural, forest, urban area, water body and miscellaneous. The 7 physical factors data,
including stream, dem, slope, rain, village, road and soil were also considered. According to the simulation of land
use change to the year 2024 by using simulations of events from past land use trends, the findings revealed that
urban area was 119,014 rai or 61.20 percent of total area, forest was 65,580 rai or 33.73 percent of total areaq,
agricultural was 4,817 rai or 2.48 percent of total area, water body was 3,227 rai or 1.66 percent of total area.
and miscellaneous was 1,817 rai or 0.93 percent of total area respectively.

Keyword: land use / physical factors / CLUmondo model
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Abstract

The research aims to study and apply Google Earth Engine (GEE) to extract waterbody feature from
satellite images in order to monitor changes in waterbodies in Thailand, during 2014 to 2018 by using the satellite
images of Landsat & (in summer period of Thailand). In terms of the Normalized Difference Water Index (NDWI)
dataset in Google Earth Engine platform and threshold value which used to extract the waterbody derived from
the standard value in referenced research and the computed value from the training point, it shows that the water
body areas in Thailand during the year 2014 to 2018 are 15,434.28, 13,706.93, 9,634.60, 13,890.91, 14,924.75
Square kilometer (km?) and 17,144.93, 10,188.76, 12,800.49, 9,951.64, and 11,037.56 Square kilometer (km?)
respectively. According to the findings of the study, Google Earth Engine is now free available for non-commercial

use and educational purpose and provide many satellite images from over the past 20 years.Furthermore, Google
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Earth Engine and their services can be store and analyze a huge of data on Google’s cloud platform without
requirement to download the data for analyst and processing in personal computer.

Keyword: Google Erath Engine (GEE) / Normalized Difference Water Index (NDWI) / Feature Extraction
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h 4

Filtering: Cloud free

Date: 2014 2018

(Summer period)

Coverage: Thailand
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Abstract

This research is to study the drought in Sisaket province where is strongly affected every year. As an effect,
the people have suffered such as lack of water for consumption and agriculture that lead to impact on the provincial
economic. The researcher therefore recognizes the problem and applies GIS to analyze the drought risk areas in Sisaket
province. The objectives are: 1) to study the factors affecting drought in Si Sisaket province, 2) to assess drought risk
areas and 3) to propose the solutions for drought problems in Sisaket province. The collection of drought statistics and
the factors affecting the drought in Sisaket province is addressed to classify the risk areas by using Potential Surface
Analysis (PSA). The results show that the most influential factor affecting drought in Sisaket province is average rainfall
for the past 10 years. According to overlapping all factors and dividing the drought risk areas in Sisaket province, the
study indicates that the highest risk areas of drought are Yang Chum Noi, Sila Lat and Mueang Chan. The high-level
areas are Phrai Bueng, Rasri Salai, and Rattana. The least drought risk areas are Non Koon Nam, Kliang and Kantharalak.

Keywords: Drought / Risk Area / Geographic Information System
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Abstract

The objectives of this study were: 1) to study the relationship between particulate matter (PM10) in the
northern region of Thailand and the physical factors and 2) to estimate the amount of particulate matter (PM10)
by using spatial estimation methods (Interpolation) and including studying the suitability of each method. The
results showed that the 24-hour average of the particulate matter (PM10) for 5 years between 2011-2015 was
the highest in March. The average from all meteorological stations was 107 micrograms per cubic meter. The
lowest average was 19 micrograms per cubic meter in August. According to considering the average of each
station, the measurement found that Phrae Meteorological Station, Phrae was the highest, Mae Sai District
Public Health Office Station, Chiang Rai and Lampang Meteorological Station, Lampang respectively. In terms of
physical characteristics with high level of PM10 areas found that the landscape which was a plain basin
between the mountains and surrounded by the mountains caused the accumulation of pollutants. In addition,
receiving dust from forest fires and open burning that was swept from neighboring countries was one of the
most important factor to high level of PM10.

The average amount of particulate matter (PM10) selecting 9 stations out of 13 pollution control
department stations in the northern region in order to estimated by spatial interpolation methods: IDW, Natural
Neighbor, Spline, Kriging and Trend and data validation from 4 stations, it found that IDW method was the most
suitable method for creating a map to estimate the amount of PM10, especially during February to April, which
were the highest amount of dust. Since, there were the minimum difference value between the estimated value
and the actual measurement value. As for Spline method, it was not appropriate because the difference value

between the estimated and the measurement was high level.

Keyword: Particulate Matter less than 10 micrometers (PM10) / Spatial Interpolation
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Abstract
The objective of this research is to study tree crown cover using Google Earth imagery and visual

interpretation in Rajamangala University of Technology ISAN (RMUTI). This study focused on interpretation of
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Jamjulee and other trees’ canopy using the recorded Google Earth image on February 17, 2020 and accuracy
assessment based on ground checking. The tree crown cover and the amount of Particular Matter 2.5 (PM2. 5)
trapping were calculated by i-Tree canopy. The results founded that the tree canopy studying-based visual
interpretation required to the distinctive feature such as shape with a covering spread of approximately 5-15
sg.m. and texture resolution with greater than the other canopy. The distribution and density of tree crown covered
mostly appear in the residential area. Jamjulee canopy includes large stems and many years old with branches,
extending far and the ends at ground cover or parallel to the ground slightly, an eye- catching shape, an open
area where is suitable for location of required shade. For other trees’ canopy, they are generally distributed along
buildings offices and residents with small stem and crown because they are trees that were taken from other
places and adding beauty to the landscape in RMUTI ISAN. Tree crown covers are totally 88.46.rai (26.80% ),
are divided by Jamjulee 12.15 rai (3.68% ), other trees 23.13 rai (76.31%) and non-crown cover 241.54 rai
(73.19%). In addition, calculation of i-Tree Canopy shows the amount of PM2.5 trapping of total tree crown cover
3,658.67 oz, are separated by Jamjulee crown 991.72 oz (27.11%) and others crown 2,666.95 oz (72.89%),
Consequence, this research expects to be the spatial information for managing green areas and environment in
RMUTI ISAN further.

Keyword: Google Earth Imagery / Tree Crown Cover / Visual interpretation
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Abstract

Accurate flood risk assessments are key component of flood risk management plans. The objectives of
this research are to study the physical factors that affect the flooding, determine the risk areas and consider the
policy plan including the preparation for floods in Surat Thani province by applying geo-informatics technology
which are Remote Sensing (RS), Global Positioning System (GPS), Geographic Information System (GIS) and
Potential Surface Analysis (PSA). The results of the study show that there are 9 factors affecting Surat Thani flood,
consisting of the latest 5 years flooding, average rainfall for the past 10 years, density of water obstacles, water
route density, water route distance, soil drainage, height from mean sea level, slope and land use. According to
overlapping factors, it shows that most areas of Surat Thani province are moderate flood risk areas, followed by

high flood risk areas, very high risk of flooding areas with low flood risk, respectively. In addition, the research
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also illustrates that Surat Thani province lacks of flood risk management plans and policies and transportation
facilitation in flood risk areas. Therefore, the research is an important tool in supporting flood risk management
plans, especially in areas with high risk of flooding.

Keywords: Flood / Risk Areas / Geo-Informatics Technology / Surat Thani Province
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Abstract

The objective is to apply Geographic Information System (GIS) via web for teaching subject named Local
Resource and Environmental Management under General Education (GE) of Rajamangala University of Technology
ISAN (RMUTI). The research named Biodiversity Assessment of Forest Area based on Geo- information in
Nongrawiang Center of RMUTI, is developed by rapid prototype model. Method included 3 steps: (1) modelling
prototype from such mentioned research with improvement in step 1-5 and 10-12, (2) development and testing
of GIS via web based on Windows 10, GeoServer, uDig, PostgreSQL, AppServ, Notepad++ and Black box testing
and (3) evaluation-based the 1ST RMUTI student in academic year 2019. This evaluation used sample size 356
students and surveyed by simple random sampling with questionnaire during January 1 to March 31, 2019.

As results, this GIS via web is developed and improved in term of web name, level of accessibility, adding
functions for study area and plant composition and database linkage for collecting spatial data in Cloud GIS. In this
regard, the benefits of the new web system will receive tree information in area of RMUTI center in order to
manage trees and green areas in accordance with RMUTI's green university policy. In result of the evaluation, it
founded that, this web is in moderate satisfaction level with average 3.11. The most satisfaction level is comfortable
and easy for login (average 3.55) while the least of average is speed of display (average 2.73). Consequently,
this developed web GIS is implemented for teaching but this web should be improved by increasing the speed of
rendering, techniques to improve data service efficiency with standards of Web Map Tile Service (WMTS) and
indexing for database.

Keyword: Geographic Information System via Web/ General Education/ Local Resource and Environmental

Management
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urfumumuaztimn lemadiuumihione nistiasizidumsieiiag s Feingdug s (Baker, 2015)
(2] uazdaaliinisdnfiunnsideuasnisaenlududsninetuiesannunastioyaununsmiuaaanidings

Thde@u (ERSI, 2011) [3] szuuansanumegRenaniradu ln ssaumeidenlaeseninsssndndeyads
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Auftuazmalulagniady Tneerdussdusznaufiugiuanndsznis Tiud gndae (Client) iadadisnde
\B5n1987 (Server) uargmuiiaya (Database) (Kuria et al., 2019; Ananda et al., 2016; Chakraborty et dl., 2015;
Singh et dl., 2012) [4], [5], (6], (7] Taugnine Ap panfamesiidensdauaztimineinsresaonianes
srazlnav3airietng (Singh et al., 2012) [7] UATMIRANITZULANTERNANRANEASH WA LA ANGH
T# 2 Uszian Ae gndnsamnang) (fat-client) uaz gnaingawiatias (thin-client) (Yin and Feng, 2009) (8] &%
B3inas 1fn AosRumesfoanuuunuiedsziianadirauazdsioyalUdsnanfiomoiadasdunimg
Bumefifinviaiaiadieiiasdin (Bhandar et al, 2016) [9] AmFuntaimuiUgRa1TaHUNAdaNIng 1%
AanFunsanaBsnies (GeoServer) BuuBsninesfisnusanunsdidaiuiilneiilamuiansd (OpenLayers)
T AooiBsrnasaminlinsadawmilisnfiuazaznantunisiinssiiBenui lng lidasdadasie
Uanaw (plugin) (Kuria et al., 2019; GeoServer, 2015) (4], [10] Tuginuginiioyaifinunissausantioyaiia
Tnasadnvidatioyadlngnfudeazdnfundidnnsetndlussunaenfinmed (Orade, 2020) (1] Tagszun
nsdantagmtieyaBsduiuETiuAenfigasasszuLe a9511Aa (Orace) (http://www.oracle.com) WA
BadiaaRauaa (SQL) (http:/microsoft.com/sglserver) (Adnan et al., 2010) [12] Lmz‘ff‘}zﬁﬁﬁmﬁugﬁmmumw
THudeanusansmunauazgaiayanfunfaasund Geaygaliilivneg fionefauinuiiugd
asaamabinan indsansaunalsenizusndniusng dafiunisasandlidrevdesupmbuias
w7 (Chakraborty et al., 2015) [6] UsznaufiuTuganaiafiisnandeagniafinen n1sdafy uaznisdnnig
n3wenssssnIAnazAsndenfinadniuniasstsniniulas eruuaasumanegRaan sty
nnsUszgnd azuumsaumAn R AansHwAndmSunisAnen1snsratefawssss (Morgan, 2011) [13]
uanaIniisruusnsaamnAgamansHna i i hilasnmeysniminenassmefuadsuandaie
ﬁﬂmmﬂﬂ%ﬂmﬁﬂugﬂLm‘u‘vmﬁLfJﬂf“mm’m&fjmﬂﬁzﬁuﬁmﬁmm:izﬁugﬁmﬂ (Draper et al., 2003; Krigas et
ol. 2012) [14], [15] uazfiniaWiuanisiuieyassuuasmumagmaniuazioyanintennafommi o
dnsruuWusnistieyagRansmumarnieietng (Web Map Server - WMS) 181 aeAnnsuansntsiuuay
DINAWIBIRANTBININT (NASA) UAz@INIIUa1999 593N 81uiean3gaiina (United States Geological
Survey - USGS) Wiavinan i lumsfneminennssssnsfuasfonandos (Souza et ol 2009) [16]
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Tuinfiguidnuasssides ans dau v oiun¥aenlAsdnanadnsdiu dmsuindnunduid 1 Tl
nafnen 2563 wenainaziiunisansmlounenisBGeunsaeuuuusenlmibdinisfinun 2563 awsznag
109 9. ukoiin Ustlemiiasl#sy fe ssuuduszunasaumeagfmansiazamnsnfiuedasfiauas
nadiAnunfidestunisreuuuueenlaiiidenlesszndeeransduasinAnunfiamidendzinisdnnig
n3wensuaruandoniosiu dvegnnelivuaaiavialuses wnedam Tasewiznissawinianisdayin
gudiayanineinstuiasiin Tudunisiufinioyavdanisinfoyaidin (nput nsUszananadiaya

Yo o o
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U
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s lEAals lemiandos TnamnizludunisBaunisaan
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Water Feature Extraction using Google Earth Engine
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Application of Geographic Information System for Assessing Drought Risk Areas in Sisaket Province
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Geoinformatics Technology for Flood Risk Areas Management in Surat Thani Province
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Land Use Mapping by Object Based Image Classification from Thaichote Satellite Image
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