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Executive Summary

1. Introduction

In the study of “Water Management Plan” focusing on water management as
a whole, the research was carried out to promote the work of government agencies and
related parties. This is because water is an important resource for national
development.There are relevant departments and divisions in the Ministry and outside
agencies. It is necessary to link information with each other, including studying and
developing mechanisms and processes through research. The project is involved in
1) the study of water use management mechanism, water allocation, water demand,
conflict management of water use between sectors and between upstream, midstream
and downstream areas including between communities and communities in the Eastern
Special Development Zone (The Eastern Economic Corridor or EEC), which is the main
strategy in the eastern region of the country. 2) The impact of saving to support the
government's water supply operation and reduce the water management budget, the
cost of the management work at present has not been studied in this detail
3) Government water development program that reduces obstruction and is not
accepted by the public sector. This is because projects of this type require development
areas and development resources that change the use of water in areas that affect the
stakeholders; and 4) investment in startups from new water-saving technologies and
water efficiency assessment services that support government operations.

These segments use basic information from relevant agencies and develop data
from a large number of surveys and analysis. Therefore, to help reduce redundancy in
data operations, it is necessary to develop. The “Water Management Information Center
Project” is responsible for collecting, storing and structuring information, as well as
linking information between related segments through the prepared information system,

which can be used to structure information for water management, hardware, software



and database, as well as application, and presentation of the utilization of the relevant
government agencies, as well as the connection with the relevant agencies, and the
utilization of satellite information to be developed as “remote sensing”.

In addition, knowledge gathered from various segments can be extended to
develop “knowledge for water management at the regional and national level”, which is
the goal of the water management plan through indicators: 1) water efficiency per
production unit (business sector, 2) Percentage of water consumption decreased in the
target industry, namely, industries located in the EEC area, high water consumption and
water scarcity areas in the next five years, decreased by at least 15% from the base year.
3) The mechanism supports new investment models such as new businesses, technology
and services related to water saving, and 4) the percentage of water lost in reservoir
management and water distribution in the system decreased by comparison from the
base year. As a result, the developed database covers guidelines beyond water
resources but directly or indirectly related to activities related to water resources.
To help provide information useful to the policy level of the upcoming investment and

the impact of future policy changes.

2. Objective

(1) Develop information systems to process and compile data to be the central
database of the plan.

(2) Gather information and knowledge gained from the main project segments.
“Water Management Plan” develops for the benefit of related agencies and

interested parties.

3. Operation steps

For operating procedures can be summarized as follows.



The work group is divided into two main groups: 1) Information and data

processing and 2) Presentation and knowledge.

3.1.1 Information Division

(1) Collection of data from the project in the storage development group of both
devices to store the software used and data linking mathods. As data structures and
sizes are now complex and contain different storage formats, data from a wide variety of
sources, stored or shared, requires the performance of the compute, storage and storage
devices. The software is flexible, powerful and can be improved in the future.
In addition, data from multiple sources may need to be linked by a variety of
information methods, such as via Lan network, Wi-Fi, 3G or 4G, LoRa and NB IOT, etc.
These connections. It is necessary to rely on a specific device to link. (2) Collect
information and information from g¢overnment and related agencies to study and
develop the patterns of their use. To support the work of the main project Including

collecting and adjusting the validation model to be used as the basis of the project.

3.1.2 Knowledge Division

This is a collection of knowledge gained from the main project segments “Water
Management Plan” for the benefit of related agencies and interested parties.

(1) classification of knowledge. As there is a wide range of input and knowledge
from the main project, the classification of knowledge will be divided into the nature of
activities (management, agriculture, industry, consumption, water) for users to choose
from according to interest groups to facilitate search and utilization.

(2) Form of dissemination, the knowledge of the project will be distributed
through websites and academic documents.

(3) Development of the E-Classroom format to transfer knowledge to the
organization and develop it as a knowledge dissemination to interested people to
develop knowledge. Water resource management It is easy to access by using Social

Media, Video Blog and Web Application for presenting knowledge, providing pre- and



post-assessment of knowledge to challenge competence and stimulate interest in

learning instead of providing information only.

4. Summary of study results

The project is divided into three main parts to clearly visualize the progress of

the project.

Part 1, The System Development

This section is a work in progress Currently, the data import structure of group
number 3.2 projects related to dam management has been developed. For group
number 2 related to water management in the copper pipe area Kamphaeng Phet
Province, there are many obstacles in the work because it is coordinated with many
projects, each of which currently has uneven progress due to the coronavirus epidemic
situation and the institute’s closure. Most of the researchers rely on university resources
to carry out their research, making this breakthrough in the first three months, including
the collection of data structures, inputs, and the concept of linking data in the system.
Lack of structured data output from the system, presentation format and basic data
analysis format.

In this section, the project has collected data and developed a database system
for storage. The project has chosen PostgreSQL program to develop according to the
content of Chapter 4, allowing the data generated from the development in the project
set in the needle project. Focus and can be used as a project database to share
information with each other, allowing each project to update individual project
information and access other related projects. Including the basic information that
appears in many projects, reducing storage duplication and able to detect errors

between them.



Part 2, Information Collection

Operations have been compiled as far as they can be since most projects are still
in operation and preliminary data will be the input types used for processing and
analysis. Most of which will have progress And the results of research that are
information that will be developed for transmission between projects to enhance the
effectiveness of research is one expectation of the project.

The project consulted with each project to collect the data used to develop the
project and collect the resulting data,details are presented in Chapter 2. Some of the
information is based on several projects, research-specific data, and research results due
to the coronavirus epidemic and its delays. Of some research, this section may be added
at a later date. Since the project is a three-year continuous project and the information

obtained will be useful throughout the project period.

Part 3, Knowledge Collection

Because most of the concepts and research processes of projects in this section
are contained in the (draft) complete report, as most of the projects have to be targeted
and the processes are previously processed, making the most progress.

In addition, from past reports and from the issues that some activities cannot be
implemented from the Covid-19 situation. Therefore, the research project has studied
the development of Opendata data to support future project work. The concept was
well received by experts and researchers involved in the data set presented. The project
has developed an open data development study consisting of 1) the study of the Open
World Population Data Set for Thailand with a large data analysis method, 2) WorldDEM
model utilization studies, and 3) open data development studies for water resource
management. The calibration of WorldDEM data to replace current DEM data and the
use of open data to study and track large-scale water source changes from database
development, data collection and knowledge enables the necessary data structure, as

well as research and research results, to complement the work for the development of



the country’s water resource management. The project’s aim is to apply the information
and knowledge structures that have been distributed to the agencies in order to use the
information structure and knowledge of the relevant authorities to reduce data
redundancy and exemplify the data and knowledge utilization of information from what

the project has gathered.

5. Recommendations

Since all research projects are in the early stages, there are still uncertainties in
the data structure used and the synthetic knowledge gained.From the experience of
project development, the suggestions are as follows.

1) Should have Developing a central database system for research by requiring
one department to compile in order for the executives to be able to access
and process information efficiently and up-to-date.

2) A committee should be set up between departments and usersrelated to
managing water resources. This is to be able to control and communicate
information among each other, reducing duplication and conflicts of
information discussed.

3) Knowledge should be continually developed because current events and
current information require up-to-date knowledge for the management of
both the water resource itself and the social and economic changes that
cause The original model of water resource management was unable to

respond, and new knowledge was needed to accommodate such changes.
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Abstract

Project code : SIP6230017

Project Title : Water Management Plan Information Research Center

Researcher Team :

Assoc. Prof. Phisan Santitamnont  Faculty of Engineering, Chulalongkorn University

Sak Sakulthai Faculty of Engineering, Chulalongkorn University
Wichuta Hemsatien Faculty of Engineering, Chulalongkorn University
Isara Chaowuttisuk Faculty of Engineering, Chulalongkorn University
Trirawat Bunnakulpiphat Faculty of Engineering, Chulalongkorn University

Project Duration :30" August 2019 - 30" October 2020

Keywords : Data Lab, Water Management, Information System

In the study of “Water Management Plan” focusing on water management as
a whole, the research was carried out to promote the work of government agencies and
related parties. This is because water is an important resource for national development.
There are relevant departments and divisions in the Ministry and outside agencies. It is
necessary to link information with each other, including studying and developing
mechanisms and processes through research. The project is involved in
1) the study of water use management mechanism, water allocation, water demand,
conflict management of water use between sectors and between upstream, midstream
and downstream areas including between communities and communities in the Eastern
Special Development Zone (The Eastern Economic Corridor or EEC), which is the main

strategy in the eastern region of the country. 2) The impact of saving to support the



government's water supply operation and reduce the water management budget, the
cost of the management work at present has not been studied in this detail
3) Government water development program that reduces obstruction and is not
accepted by the public sector. This is because projects of this type require development
areas and development resources that change the use of water in areas that affect the
stakeholders; and 4) investment in startups from new water-saving technologies and
water efficiency assessment services that support sovernment operations.

The objectives of this study are to 1) develop information systems to process and
compile data as a central database of the work plan and 2) collect data and knowledge
gained from main project segments. “Water management plan” for the benefit of
related agencies and interested parties.

The results can be summarized as follows: 1) Concepts and data collection,
Concept of linkage and aggregation, data structure, data from sources outside the service
country, linkage in research projects, data linking system and implementation. Propose,
a system for data analysis and the process of developing a system. 2) Knowledge from
the project, conceptual linkage of knowledge, interrelation of irrigation data research,
industrial water saving approach, SEA working concept, water resource information
system and management vision. Management in the Eastern Special Development Zone
(The Eastern Economic Corridor or EEC), Area level hydraulic detection and modeling
system, groundwater potential, drought information and application of open world data
set for Thailand area. 3) The database discusses the connection to the database, the use
of the database, and the import of the information into the database, and 4) A Summary

of the study results and recommendations.
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Wusuanslunisysudgelissuugiudeyafiimunty a1u1505095uAufednIs

vosyldlusnusngg laeg1agnees wasAsuNIY

¥
=

. I & A o [ a o <& 1% v v
Operation {JuduABUAYNB1TEUUFIUTOLANNAUNTULATUTEUTDLA? TUldau
934

Maintenance and Evolution Juduneuiiindusenitanisldaussuugiuteya

339 et esnwissuugudeyarinaulaegnafivss@nsnn suualuduneu
99NTuA by kavUTulsessvugrutdeyalunsdiniinisiiiy vietldsuwas

ANNABINTTVRI LY NdmansenudesrsuugUteya

(%
o

714 6 Yunaull aansauanmsuRunnlafagun 2.2-7
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Database
Initial Study
y

Database
Design

Implementation
L and Loading
s N
Testing and
Evaluation
\ J
4

4[ Operation ]
Maintenance
and Evolution

JUN 2.2-7 19959 nveansimusyuugudeya DBLC

N137119UY8 ARz TUAaUlUN1T8DNKUUFIUTRLAAIUINDTTIAVBINITARIUITEUY
Fudeyatl wAANYULIUAEINUIATTIAVBINITARIUITFUUIIUATAUMA NA1IAD S18aTLaEn
AlaanusazdunaunsiauIszuugIuteya atunsaasasvieunadulydainnuludunsy

Aeuni sazgeUsuuss wazudludefianainlunisesnuuuvestunsuitiuinladueg1ed

2.2.9 %’umau%amsaanl,wug’m%’aga

[

mspenuuugIutoya annsautseonldidu 3 funou dedl
1. n1ssanuuugruteyalusedu Conceptual n1soenuuugiudeyalusedud
agifunisdmualasesns  (Schema) Budiu Afgassmneiiieasureislassaing
ang vestoyanelussuugiuteya Tagliddsdegruteyafiazimnly d1aed
Tnssa¥radoyaifiuuuy Hierarchical o Network 3o Relational ftiu nadws

¥

a v v A= &) ° v a v oA
Wl@"ﬂqﬂﬂqiaaﬂLLU‘UsLu33ﬂ‘Uu ‘NL‘UULL‘U‘UQWa@Qﬂ@ﬂﬂ@%ﬁmﬂigﬂa‘U@'JUiﬂiﬂif]ﬂwagiu
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sUsuUTaWIALAn edlaanunsainluldanulaase dadu wuudiasvestaya

[
o a 1

Alaanniseenuuuluduneuildsinazgnissnin Conceptual Schema umogngls

Y

AnuniseenuuuluseauiinduiimudAgy WWesannlasaseilaainniseenuuy
Tudunaudl avgninluldluduneudug vdely dslunisdenisiussuugiuteya
dlvg) Fadnaznaifieniseeniuugiudeyaluseaull

n1seanuuugrutaualuseau Logical nnseanuuuluseduil azidusedu

¥
Il o

MviaLilaaunansedu Conceptual NaMAsNTEBNKUUTIUTRYalUTEAUL Avade
lasesefiannisesnuuulusziu Conceptual unusuusshisilassasrsidulumy

lassaiedoyavesgiudeyanaziiunldeu lngsdaludrdedwmdndmginienu

wdayanaziunldeuiusruugudeyaiesnuuuTUtL N1509NLUUFIUTBYA

N

<9

v
o

Tugumaudl 3dunaziesdiulsalaseadisuntednelu Conceptual  Schema
Tiaennaesiulassastedoyavesgrudeyanaviinildau elliilioswiain

Y Ay y 1 ° )
vnalassadenilaeenuuulily  Conceptual Schema azluauisaurunleiv
lassaieteyavesgiudeyaiifenuildeuld uenaint lussvununvualvg
Fadnazfeuunnai1ufein15vely senluainudeinisgess wdidadusas
Aunean1stu ludmuadu Conceptual  Schema @sazdenalszuuauiuy
AzUsznouaay  Conceptual Schema 311171 1 1AT3979 A9tU naseontuulu

dy = ¥ =) o ! gj % ¥
UNBDUU INDIUNITUILDILARY Conceptual Schema YU ¥1USTNBUNUAIEY

ey

€

1Y '

nseonwuuludunsuil tesandudunsunaunaziienlasesaiosnwuudull

2 IS

asdugiudeyasss duiu luduneuill adealinisnsivaeumnugnieadlasasis

fleonuuuiufuduszanasman fleenuuuld saviedosudadassieingeg ey
Tuguves Relation lunsdifigudeyaiidenld flassairadoyauuy Relational

n1seanuuugtudeyaluszdu Physical mssenuuuluseduil wwdutuneuaniine
vesnseanuuugLteya nisoanuuuguteyalutuneuil azidunisuiuuss
Tnssadraveslaseinsfieanuuuiuiduiontu uinisufudsslasiadises
nseenuuugiudoyaludunoud asdunisinerlasssedldannisesniuy

Tuszau Logical  w1Usudgelassasslmdulunnlassadnsvesmdnduginiiny

Frudoya Navthunldanuunu Wesrinuiaskdndudiazilasiaiclusvaziden
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Auaneaiu wu Ussianvesdeya lassasiddunisdaiu wazdsnislunisdigs

v o (% (% s 1

aya \Jusiu dmsunadndnldanniseenuuuluseiuil axlaun lnssadavesssuy

e

'
a

wdaya NanunsadlUldlunisaeingudeyadsa

BN

9

FIN9 3 FLAUALNTOUARIMBLNUAINLA AIFUN 2.2-8

Data

Requirements

Conceptual
Design

Conceptual Schema

Logical
Design

Logical Schema

Physical
Design

Physical Schema

5UN 2.2-8 JumauraiNseankuugIULeLa

2.3 YoyaanunainIeuanusenAnliuingg

2.3.1 lnssadnadayaainiaIadnetin iy

fa

Tunisiauilasenis “gudidedoyainununsuimsdansun” lnefenisvinnuves

1a5an5338lunauaui 3 AuwAliavedlAsinIg “NIsUSmMTanTIsuNuIUgnseansidiving

(Spearhead) sudsau wuiny n1susmsdanisin” Wugulumsfinulasiadvesgiudeya

Mgzanuazsndudmsunisusmsinnisnsnennsih lnenmsanwusenaunie 8 lasiniseges

Aa = Y v o Y o 1 &
WﬂiqﬂagL@ﬂﬂm@ﬂiﬂiﬂaiqﬂﬂ@%auqLGU']@QG]@VLTJ‘L!
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2.3.1.1 1a59n15  “n1sWaunszuuaan1salusuarustgaasdua1isnan1SUS KIS

Y 1 4

Ian1sunlunuigaindnszen”

4

(% ' (%
o i

Ui WufgudIRmszen

=D

M13199 2.3-1 deya  Input 1A5aN15 “n1siaunszuuaInmMsaivSnulusgasduaiie

MIUTMSINSUTUNUNGUE NN

578n1508Ya sunuu Aud/aziden PNl IR
vasdaya

1. a01iln5791m wuun3In/ 13U 1998-2017 n3ugnlyaineg

9gnTeuingn anndl

2. UayaAnAnITel Wuun3A 20x20 N4 1998-U33Uu | National Centers

ANININIARN for

wuudaedluy Environmental

A543 S2S 1 Prediction (NCEP)

ECMWF

3. wuudraesiiiu LUUN3A 20x20 Ny 1998-UaqUu | National Centers

Open data 9 for

CFSV2 Environmental
Prediction (NCEP)

14
o o

2.3.1.2 759015 “nagnsnisusulsusuanienisufifnissnanuindimiv

WaIN1sUTsIensdunuluszesetvautaugiing (szesh 1)”

[ [

S A = v a & A ! ad A & A |
NUN L‘WUE]LLaSIWL‘U@uquWﬁWUﬂiq‘quﬂqﬂﬂa']ﬁ@]@u‘Uu NWUWﬂiaUﬂQNWUW‘UWQaQU

Yafaningnsing gluvie fivadan AMWNwNYs A395 LazuATAdTIA AUNTENRUTIMUININ

v ' v v
I~ a o o 1

JamTAuATAITIA ATOUAGUNUNUIIEIUYR NI TIMBUATIN quineunduaIs kazguIuI

AOUAN
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A13197 2.3-2 Jaya Input 1ASIN15 “nagnsnsyiuilasuuuiniinisuiifinssnaiuiidmsy

W suImsdansiduulussezeivesteuniina (szeei 1)7

518n1370ya suluuu ANNA/ 291781 undafian
GHBRELRE
daya
1. Yoyagn-anninegn
5187UNEnHATRIN
1.1 Yayausunnusly () Ueyaati AU/ 1990-2019 nsugnilenine
87U
1.2 Yayagumngiiennie IRNGRRAL 187U 1990-2019 nsugnleninen
(@31 O)
1.3 doyansseingves IRHGEAR 183y 1990-2019 nsugeunine
th ()
1.4 psudasing IRNGRRAL 187U 1990-2019 nsugniluainen
(Wosidus)
1.5 ANASLYDLLA TRNGRGAR 187U 1990-2019 nsugnleninen
(Sonen)
1.6 Aaiau (don) HGERE ealpi! 1990-2019 nsuglunine,
1.7 mnunaena TRNGRGAR 187U 1990-2019 nsgnleninen
(Uana)
1.8 Srunutaluauadunn IRNGRRAL 187U 1990-2019 nsugndauinen
(Hluwsiotw)
1.9 gruminfigatiing TRNGEAR eulpi! 1990-2019 nsNgnloninen
(@31 O)
1.10 AiAn19au Toyaans 187U 1990-2019 nsgnleninen
1.11 doyauIunumuy IRNGRRAL 83U 9FN-2562 nIuYAUTENIU
(ua.)
1.12 Foyauinin UpHERAR 183y BFin-2562 nsuYaUTENUY
2. YoyARANITNEINTA] wuun3n 25x2504. Tuea9 anen. uay Asia

an e iulueunan
NFUTeYA
SEALCLID/CORDEX-SEA
neldnimang RCP4.5
ey RCP8.5

W.A. 2513-2548
Ug) wae
W.A. 2549-2642

(NSNeN5al)

Pacific Network

for Global Change

Research (APN)
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AN/

v
LLARNVIAN

518n1370ya sUlUY NPT
GHBRELRE
daya

3. doyatiufivalszmu foyaiTaiiudi e GRG(2 nIuYAUTENIUY
4. foyaguiiuazay foyaiTaiiudi e GRG(2 nsuYaUTENUY
iheos
5. doyaidouiiiieitos
5.1 dayaUsinasilva TRHGER) 183U afin — 2562 s enEn
81 wisUszmelng
5.2 Feyauiuani URHGERE U afin — 2562 nsbifrnenEn
wiudn wisUszinelng
5.3 T01ANITENEVDN IRNGRRAL 83U afn — 2562 nsbiiidendn
ih wisUszmelng
5.4 Fayanssruet Joyaadian U afin — 2562 st nenEn

wisUszmelng
5.5 dayanisguiindy IRNGRRAL 83U afn — 2562 s enEn

wisUszinelny
5.6 Veyandsanulih TRNGRGAR U afin — 2562 nsbifrnenEn
Tinanlel wisUszmelng
5.7 Yoyannuagnienn | Jeyansm e GRG(2 M3 lienEn
\Wouniiwauaz\Toudsnn wisUszmelng
ey RULE CURVE
5.8 Fayansdaassin TRNGRGAR U afin — 2562 nIUYAUTENIU

5187 Wouwingny
5191 WauwAItee U1

LAY LAZLUBULIINTLEN

2.3.1.3 1a59n15 “n1sUseiindsunainudaenisunlununsiunianans (szezin 1)”

WMl : 1) WunsIuaIAnatsnauuy diuniaseuaguiiuiuiediuresdmingnsing

Jandnalovie Aualan AUNANYs AIAT LATUATAITIA UNTENIDIUTIANUINULIN

1% '
=] =

(%
o

(%
o I

JamIauATaI9IA ATEUARUNUNUIE@INYRIaNUNTINaUATT duUIBURBUAIMATHNEIUIY
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(% ] (%
~ ) & o

MBUATT 2) HUNTIVFUAIANAIINBUAINATOUARNNUTNBUA1IVITINTAUATAITIARIUAUTLIN

[ 1 ] 1
A IS o ¥ 1

Unilnaudsdnuddidnszeidminaynsunnisaseuaquivuiguiiidmsseiasvinauy

9

A13199 2.3-3 Joya Input 1AIN15 “N1sUsEuUSINaALdeINsUTuRUATIUAIANANS

(szeEn 1)”

s18n13taya sUuuY ANud/aziBen Y91a1 uaaiian
vastaya

1. USunauminy TRNGEAR nss U wuudauanay/

foansiiily wuudnaes

AIANSNYAT

2. Uinansléii Ueyaati e iy wuuaeunIN/
wuuIaes

3. MIdUATIENE

3.1 USunauany TRNGEAR e v wuudauanay/

fiosnaih wuudaes

3.2 Usanaumsldin Joyaaia e iy wuuauaIN/
WUUIIARa

33 Usinuhiideass | deyaadn e iy wuuas AL/
WuUIIARa

4. dnuaiznisly IRNGRRAL e iy AsULTIRY

Uselowidiau

5. A2IUABINTT UpHBERAR e U msUszn

ﬁwﬂisﬂﬂumﬂ‘qmu diugilnn

6. AIUABINTT IRNGRRAL e U nsuUsen

thuszuly duniinie

NIAYAFMNTIY

7. USinauniy TRNGRGAR e dounda 14 U (7339, 2549)

Foamstiniitenis (U 2529-2542)

gulna-uslan

8. USuaumdy IRNGRRAL e U nulsaany

fioamstiiite QAAMNT T

2NAMNTIY

9. Armdasnislih Teyaati e U (537, 2540) uag
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v a = ' A
iﬂtlmi“llm;lla EﬂLLUU AIUN/ALLDYUA YAILIAN LWAaINAN

vastaya
Wiemsvioaidien (nsulessnns,
2536)
10. Usgnsuae TRNGGERE nss dounds 1 U WuUdaeUnNL/
nauIee1 WUUIIARY
(Luudsausunu
nsldii)

14 14
o a Aa o

2.3.1.4 1a3en13 “Anw wazdseliuuSuanidunu (141 didafu wazidiuinna)
luunguidnszenouang”

WUA  NUNGUANTTEMOUAN
A5 2.3-4 Jaya Input 1ATINTS “Anwn uarUsziliuuTunaniaunu (v diieu uay

Wwnna) Tuiungudmssenauans”

v = = ' 1 A
iﬂtlmi“llm;lla EﬂLLUU AND/ALLDYN UYRNLIAN LLWASINAI

vaslaya

1. Usziliuusune

PIAUNUINBABIUIRD

9

AU WazwraILIUIAIA

1.1 feyaiifetosiu 0.1x0.1 degree Tugaam nsxgnluuIngn
annenilesingn WA, 2552 - 2561

1.2 FoyanuaINam 17U 0.1x0.1 degree Tudaam JAXA
fUATILAEN GSMAP W.A. 2552 - 2561

1.3 deyailAedoatu 0.1x0.1 degree Tugasm nsuvaUTEMUY
ANNENNINEN W.A. 2552 - 2561

1.4 foyaiiAetesiu 0.1x0.1 degree Tugasaan nsunsweIns
dnwgnnsIalinen W.A. 2552 - 2561 thurena
1.5 Foyauuoni 31909 Tugaaam nsuYaUTENUY
IAATINNUUNUNT WA, 2552 - 2561

I0aTIUINUN Uay

agHu

1.6 doyausunanh Eulei! Tugaaim nsuyaUsENIU
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a a
AN/ALLDYN

¢oa
LLAAINAUT

518n1370ya sUuY el
LENGHE)
HUUsERIEUIEATY WAl 2552 - 2561
Wan
1.7 Foyanisimizugn 3187 Tugasam dlinaLATYENa
HULATYFAT W.A. 2552 — 2561 MINYAT
1.8 UoLAUNY Az eRIGIIlRITS Tugaaam nsuYaUTENUY
HansinzUgnivaly 31909 W.A. 2552 - 2561
wiarlasanis
vauTEnIu
1.9 usfinnsléiau W.A. 2550, W.¢. nsuWANTIAY
2559, N.A.2562
1.10 Feyfumaain W.A. 2562 dinanu
YUY NN UaY n$nenst
én WA
1.11 wpfiusten T nIUWLTIAY
SITUVIR VWAL nIuTAaUTENIULAY
A9 Wagidn anduansaune
yi¥wensin
(9ANTUNITL)
1.12 feyasrafiui T3y W.A.2552 - 2562 | nsuvausEMu
VU lng wazna
1.13 Foyafiieidos TELRDY Tugaey nMsuUsE
funsdnassihves W.A. 2552 — 2561 dugilaa
msUsedn nsuseduns
iGN
1.14 Feyansliin 3187 Tuge NTMEWEINTU
UIANaNUauInTg W.A. 2552 - 2559 VA3
F1UNNT UAZIONYY
1.15 Yayauszin Wsdi shape 5187 W.el. 2548 NFMINGINTT

U
Y

file
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a a
AN/ALLDYN

¢oa
LLAAINAUT

518n1370ya sUuY 294381
vastaya

1.16 Yeyauszn 3187 W.71.2560 QEGAIGEHGRE
yjUuNgudeya Unpsesdiuviosiu
NY2.0
1.17 Joyauszun 587 W.fl. 2560 nIuNENeINTL
WAYUIA
1.18 Fayavatiu 3187 W.71.2560 QEHGAEFGRE
WAZUBUINIATN Unpsesduviosiu
FUToyanyv2.n
1.19 dayanisguih 3187 WA.2552 - 2562 | nIuvausEnny
U LNEARINTEE
msdsedn
1.20 Feyanisguih 3187 WA.2552 - 2562 | nIuvausEnny
vaslAsansguih
gl
2. Usgendld WuuN3A 387U Tugiaia -
wuusaasihru-dwi | (5 km x 5 km) W.A. 2552 — 2561
2.1 %’agaﬂu@&ﬁuﬁ Tugagam nsugAdeuInen
87U W.A. 2552 — 2561
2.2 Yeyaanmgnn Tugiaim NIUNTNEINS
e W.A. 2552 - 2561 thuinna
2.3 @oUigy wuun3n FELFIU Tugaey -
wuusaasthru-dwi | (5 km x 5 km) W.A. 2552 — 2556
2.4 @ouniu wuun3A FELFRU Tueaed -
wuusaasthru-dwi | (5 km x 5 km) W.A. 2557 - 2561

[

3. Jayauiuna
AUNUIINUEIL
RaRu wagunaal

Urna
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v = = ' 1 A
iﬂtlmi“llm;lla EﬂLLUU AN/ALLDYN UYRNLIAN LLWASINAI

LENGHE)
3.1 davinseuy TugaeU
FudayauIuna W.A. 2552 - 2561
AUNUIINUNEG
NUELA

(% ' [

1) sUuwuu laun Jeyaadid, wuunIa (WUixnud), WUULHUA, wuudisiaaeunny,
o [~4 ¥
LWUURNa09 LUUAU
2) Anud/Amnuazden tewn s1edalus, ey, ey, Wuess Wudu
3) 92981 kA AunalunlsEnw

4) wnaanisn laun undenilasudeya vseunamdndeya

2.3.1.5  1ASINIS “AISWRAIUISTUUNISIANITUIUIAE tNaNUUSEANSATnssuU

ASUSHIFINNITUITIUAVUIRIAY”

A1519% 2.3-5 Joya Input 1ATINTT “MIHRILITEUUNMIIANITUIUIAIG LileliiuUsednSan

STUUNNSUSUITINNISUITINAUUIRNIAL”

s1en13doya sUuuY Aud/aziden eNELY IERTTY
vastaya
1. Joyaann TRNGRGAR U Tuged nsugnfienine
pilenna W.A. 2552 - 2561
2. ToyARn-9nnIne)
2.1 doyamsdnassh | deyaadi e Tugaey nsu¥aUsENIY

W.A. 2552 — 2561

2.2 Yeyagnn TRNGGERE T3y Tugael NIUNINEINT
ssdmgmivimauaz W.fl. 2552 - 2561 ihumna
Uszanmunsli

3. Yayadann IRNGRRAL e LR nsugnflenine
gnleaingsetu W.Al. 2524 - 2560

4. Foyauzanai UGHGERE Teu YU nsuyaUsENIY

W.A. 2550 — 2560
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Tuwmkazuanam

Yausen1u

5. Toyauseyns UGHGERE 5787 Tl 2549 - 2559 | nsun1sUNATes
F18UR

6. AMUINANUABINT | Toyaadia 3187 Tud 2549 - 2559 MRIERELE
Tfufiogulneuslan

Tutlaqgdu

7. doyatiugiures URHGERE 5787 W.Al. 2549 — 2559 nulseeny
159UgRaMNTIY PNANNTIU

8. NMyUseiily IRNGRRAR 3787 Tugaey dinnuiAsegna
Arudasnsliiin WA 2548-2560 MINYAT
e

8.1 dayaiiui IRNGRRAL 3187 Tugaey dinnuiAsegia
wnzUgnitviasygia W.A. 2548-2560 NSNEAS

2.3.1.6 1A39N1T “A1TANEIATULNEIUILNDNITIANITAMULTLIUIVIINVDIGUUN

s wasidwszeLdeanagns”

WuA © dUUINIANAINOUUY

A15197 2.3-6 Yoya Input 1ASINTT “N1sANIIULTANILIENITIANITANLLE U INYBY

quihTa-u uasdnssendenagns”
s18n13taya sUuuy Aud/aziden Y9181 uvaeiian
vastaya

1. Ips1evideya

UGH-aNNINE

1.1 Foyarin IRHGEGAR 5 Tdoynadounas nsugnlenine
101

1.2 Fogatii Toyaatn ealdeLy 4oy adeunds nsuyaUsENIY
109

2. Yeyadnuny foyaieiiud e a1an NASA DEM SRTM

niUsEIne GDEM V.3

3. MmsdSuiisuuae | Uoyaadia A TfUoyadounas MRIERELE

ATIVAOULUUTIABY 109
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5. SVt

5.1 WHUTIAINTUUTY UHGERE e ldoyadounas MRIERELE
thvi 101

5.2 unufinnudeni | deyaedn nss I oyadoumnas LUUda0s
iy 101

2.3.1.7 1A59N15 “AIYTUINITUIMITIANSNTNEINTUNNDAAAMULETI I BUES”

[ (%
o 1

WUl : duddmseen

A15199 2.3-7 daya Input  1A5IN1T “MYIAUINTUTMITANIINIneInsiLieanAILEeS

fouae”
518n15U8Ya sduuy Aud/aziBen Y2917a1 uaafian
vaslaya

1. Toyan19ge-gmn

e Tuguidmseen

1.1 oyannq URHGERE Teu Idtoyadounas | nsugnileaine

anfluinen 107

1.2 Foyagnninen Joyaata iU ldtoyadounds | nsuvausemu
109

2. pnegAILTiey wuun3n 0.25x0.25km. Iy adeunas GISTDA
109

3. Aesvidnunees | Touaain e TToyadounas wuudnaed

deiluganin 109

4. ey Joyaadia nds Tty adeunas WUUdnaes

fouds 107

4.1 AUUUAIUUY Joyaatia TedUa/ Td7eyadounds wuudnaed

SudUn kAL eREIL 109

WUUsIgLHeu

4.2 MATULANGATY Joyaadia TedUa/ d7eyadounds WUUdnaes

UGN eREIILYY 107

4.3 s n1slvaves Joyaatia Twdan/ | Tideyadounds 10 WUUInaes

thh eREIL iy

0.4 Aruduiiong URHGERE U/ 9oy adounas MNIERELY
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518n15U8Ya sduuy Aud/aziBen Y2917a1 uaafian
vastaya
wAaU eREIL 109
5. Useilludiuay URHGERE U/ 9oy adounas RATERELN
ANUFEINE VRN eREIILYY 107
foudsluaunan
2.3.1.8 Tasams “nsusaifivarandssvasiviauuasiuge”
it guuindmszen

1319l 2.3-8 Foga Input Tasans “matsuduarndsmonivhuuarinde”

s18n1370ya sUluy ANud/aziBun eNET widaftan

vaslaya
1. degannudeny | uwuudauay 1 A%q wan1salluatin N1381579
NNIAFUIY ¥4 10 U
1.1 anudene WUUARUNY 1 Ay wisn1salluedie n3dT9
AULNYAT 43910 ¥
1.2 Adevng RTGELITRH 1 a%e winnsadluedn 581599
AUGAAINNTTY 41910 U
1.3 anudenme WUUARUNY 1 pds wisn1salluedie n3dT9
AUNAIAUINS 43910 ¥
1.4 AdevnY RTGLITRH 1A%y winnsadluedn 581599
Audeny 41910 U
1.5 unufienudems | deyaideiiud 3189 wansadluedn | wuudiaesliveys
NNNSeuazieua 439 10 U AUV
UsenaunsAuim
2. Foyamslidiau Yoyaidaitud 5187 dayasnian nsuWmuNTIRY
UJagtu

2.1 mslduselowy foyaiTaudi 3187 foyadmandoqiu | nsusimuniisu

Paulusdin
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BREBILLUIIEIRE Y

«PETILILZBNRLALILECRERETELLBILIEIREELY,, ELUREUY

$utoya

lAsad

Fuusved

2.3-9 AU

=1
M1319N

“L‘,l‘-i‘i‘lﬂflfbﬂ'gﬁtl,bldwlé -
L‘,ls-i‘ﬁL,IL @M‘iLZLLULBM[%MLLU[Q%LLUL%RLLULHSS&LLU,, SLUL‘SMI
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A13197 3.6-1 Jayasranuintuguinmeilmezians Jueen

a

a1y Yo AU i
fugnurAfiuns N E
quian | eeaslaug
1 graftuinansUszunn 60.26 806509 1450476
quiane | eaedlg
1 énuﬁuﬁmaaﬂmj 45.46 750919 1435806
2 grafuthaenyae 79.41 738520 1427103
3 Safuimueativa 163.75 745331 1432677
émfﬁawmw weilmeianyTusen
1 graftuiae 47.69 871634 1357287
2 Safunaesarii 20 906626 1339747
3 grafiuhunams 110 714384 1461008
4 grafuthinuyseu 16.6 713046 1430477
5 grafiuianuilinest 1.23 714301 1414611
6 gafuthanuiinnes2 1.98 713694 1417054
7 Srafuimuenaiing 7.65 719275 1442457
8 grafiuthmussde 214 721159 1453147
9 Safuthieyuin a8 718151 1439010
10 grafuhegnuen 7.03 710224 1425204
11 grafuiveg 1.14 712062 1411007
12 rafiutiieg2 2.97 709939 1410695
13 Srafuheasmu 3.84 721388 1446329
quinane | wihdunyg
1 grafuhnassmanse 10 827403 1432798
quinanen | walthusewas
1 graftuinassselon 19.65 801371 1424437
2 SrafuiUseuas 295 778719 1440756
quiane | wldidowmsin
1 Safunaesmrum 235 881914 1396650
2 Safuthaugamna 5.6 896753 1381017
3 SafuthTaamue 8.15 870300 1360817
4 Srafuimuedau 65 879405 1383155
5 rafiuiiienss 36.8 901215 1375878

3-16




A13797 3.6-2 Yayasranuinluguiilauaay

o

a1y E) AN e
AUgNUIANLUAT N E
ejmfwmm TnuaeEUnBUUY
1 grafiutinense 3.72 910010 1567004
2 éﬁﬂLﬁUﬁﬂﬂamm’]éf’N 1.8 920293 1567700
3 Srafiuthnaedues 1.8 918258 1564493
i SrafiuiheniAey 10 895835 1546426
5 a'NLﬁUl:fWﬁ’J‘EJ‘EJN 60 892994 1553354
quiane | InwaanUnousn
1 grafiuihnansmsznms 70.51 858066 1441561
2 a'mﬁuﬁmamuau 2.5 866775 1450625
3 grafutiieniu 142 861923 1486964
dmfﬁanmw GRRNIRGRE
1 Srafiuthnaesszu 55 787700 1516470
2 Srafivinansdde 420 791025 1486035
3 a'mﬁuﬁwmmmsﬁq 4.2 762913 1500844
a grafuiwhethlay 1.96 774827 1521233
5 Srafiuirhedisanie 1.97 771869 1520907
fjmfwmm AADINA
1 Srafiuthnasmanuelans 98 756560 1479380
émfﬁawmw fsuusiinnaeng
1 srafiuthtuteens 10.98 730562 1465258
émfﬁawmw ushiuesunen
1 \WeuusnuuTInva 224 751834 1582734
2 grafiuthnasddun 4.25 736778 1581016
3 Srufiuvinasddden 1.14 751045 1576651
13797l 3.6-3 Toyasrafuthuiszng
a1y e AU g
fugnunmilang N E
q a'NLﬁUl:fWMi’IEJMEN 2 737815 1585916
5 srafuiweyie 8.86 739112 1583686
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M15°99 3.6-4 JoyasnanudluguiUTIuUY3

9

o

a1y E) AN e
AUgNUIANLUAT N E

duiianen | Aaoawszais

1 Srafiuthnasaudu 5.77 843703 1513970

2 Srafutmsasdia 65 834027 1483993

duthenen | wdthusdug

1 Srafiuindle 2.9 759794 1566336

2 grufiuthnaninans 3.1 754098 1575921

3 srafivinaediudes 11.33 760881 1574228

4 Srafiuheednmed 0.9 759204 1565833

5 grafiuirfavey 7.56 756858 1575225

6 grafiuinTahs 0.8 752287 1575968
zjmﬁwawmw ushimszUss

1 Srafiuthnasunde 0.55 862640 1546162

2 grfiuthnasmse 0.176 852468 1543901

3 Srafiuiaaosilil 0.27 831961 1551319

i Srafiutheeandiuy 0.275 856460 1547779

5 Srafiuiveenanans 22 854931 1545726

6 grafiutiminszun 7.3 852940 1547397

7 SrafiutmszUse 97 869874 1552846

8 grafiunirhedu 4 873040 1548768
quinane | wshimyanu

1 Srafiuiriuay 272 815420 1572251

2 éw&Lﬁuﬁwuquﬁuwﬁum 295 829831 1558982
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A13797 3.6-5 YayaiiuilasinsvauTEnIuYesiuNnsAnK

anu Hulvausznu ud (13)
1 LUEDEAD 48,652
2 AABINTTUTS 13,389
3 AABIANIA 47,792
il U UALA WA 16,688
5 ”u%uﬁwﬂaaﬂwg 1,401
6 Fufiutiung 4,789
7 furiimYanssuay 8,612
8 lAnnzay 23,681
9 Tassmsdsiuazihyasnyideunaesiie 25,989
10 Iﬂiamsa'q‘fwLLazﬂﬂga%’ﬂmﬁaumwzm 148,943
11 Tasimsdaiuagiizeinyinaesiiu 405,909
12 Iﬂi\‘imidﬂ‘fﬂLLﬁ%ﬂﬂiQ%ﬂUﬂﬂaaﬂﬁgﬂ 104,414
13 Iﬂiamia'mfwLLazﬂﬂga%’ﬂmummaﬂ 364,907
14 IﬂNm%imfwLLasﬂwqﬁﬂmwwaN 499,008
15 Tassmsdsiuaztdhgainunszessloeiyin 531,235
16 Tnssmsdaiuagigesn3eanls 690,839
17 ALLALUNDY 5,404
18 | VI5U.AG0ME 2,894
19 N3U.0UNAE 3,387
20 NI5U.819AINTEUY 1,769
21 V1WA 70,635
22 Uuun 27,371
23 UN3.L9158Av818 18,959
24 Ung.Lunaiic 18,446
25 Uns.Aaewiidou 1,129
26 Umi.ﬂaaaﬁm 8,151
27 UR3.ABBIT 1NN 7,308.68
28 Umi.ﬂaaﬁuﬁuﬁuduﬁwizLm‘ 16,675.03
29 Uns.desiugnnieszees 19,928.38
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M1519% 3.6-5 Teyafiuilasainisvauseniuvesiiuiinisine (vie)

a6 Huflvausznu ud (13)
30 HNEAADINT LU 3,960.74
31 NIgAADINAUNAN 6,398.06
32 pevuAy 25,491.01
33 wihUsedunany 16,980.55
34 szuvdainnansiilaun 87,513.33
35 Mmendes 2,322.89
36 elad 10,340.60
37 gaAUtInge 5,514.60
38 E]I’NLﬁU“Lj;’lﬂaE]Wlﬁ’]BVlEN 1,259.72
39 Srafiutnaassuou 1,513.92
40 grafiutnasdlun 1,370.63
a1 srafutnaassviasiurlans 41,637.83
42 'ejwal,f“iuﬁwmusquwa 4,283.62
43 grafiutthuizun 1,537.77
44 SrafutnUsuas 165,086.05
45 saAutannnseiia 3,487.02
a6 grafuiiaimue 6,784.24
a7 srafutmuesailva 25,569.38
48 Srafuiheiy 1,286.36
49 SrafutThemdiu 1,286.36
50 SrafUtTeens 45,007.66
51 grafiutreuds 52,886.50
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'
[y a A

Lﬂumaﬂ5zmumqmwNmamwmaw%'wéﬁu HONAR TROAU LATDIINT WasAUNSNY ol veug?

q

Winde waglenianisnanideluvioanas wu n1saqdesiels Ussdniaimnisndniianas

AbtaeMRLIulurIantls Tunedlruwarnuniussause

=] v

ag1slsfnunanisussifiuainudemenazaiiudydeniensdangafitediin

o

=

AlUAIUITOAIUIUNANTENUNIID UNLANINNAINGNISHANNIASTUNANSTENU UN9N1AEIU

Tuvnaiunvindngavlunisnds vienaiadiuldaiunsaviedualaiiesannguslaalasy

=

audemedadununveamsussfiunanisusadiudnariduiisseudemeuazeugade

o
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ATenlevasnIAn1sHanlualgnIsHEn Taudemnuieulsaedudargiiniala lnguans

SearLdun Lt 1

3.9.2 wuudassladenisnaniaznanan (Input-Output Model)

3.9.2.1 M1919UNTHAALATHANER

dlnauanIiauInNsesegiakasdnuwisnd @n1wa) ladaunisnedadonisnde
wavnandn (nput-Output Table) Ao Ansefiuansfispnuduiusseninanisndnuaznisld
wandnianldluludugading (final use of goods and services) wagildluiiotiafonsnan
funansfianun (intermediate  transaction)  &snsldiitegulnadunatavie inter-industry
demand  #e Waladdy Ngavesnisaiedenisudanaznandsmnsziunisuansis
Audoulesseninsgmainnssusngg luszuuiaswgiaomadidefusgraduszuunay
fanugennaodnu (https://www.nesdc.goth/) lagunfan1ialasyinn1sd19Iauas e Lng
To3an 151 TTUNITHEATDY 180 NIANITNAAATEUARY NIANYAT BRAIMNTIH WALUINITYNG
5 9 dvfuninsauadszmalng aaduoaunsadiuniudoulssesynaianisnie
uitedrinAolsiiumudonlowosnsndsluniaznfinin 1wy arandeulosnans Juseniy
A1ANaNY Mo 1T RTadensuanvesUssmelngwuy 3 N1ANISHEN

nTedninfinaadinisdnvihansstadenisudniuugiinim (Multi-Regional  Input
Output Table) (Wawdus, 2562) iieidenleessninsguanvnssusiieg Tussuuiasugiauas

(%
Y [

niima neuslussmdlnediiesuegadussuuuasinnuaonadesiulaedqauruded
® ATAUARY 47 UTTLAnNaNTIUMLATEENR (11 Uselanianssunianens,

22 Uszlannanssu AARREINNTIHIAY 14 USeLANNanIsunIAuINIg)
e AsaUAgN 7 QIn1A LakA nTumw A1AnaNe Aramile A1Adau AAngTueen

AARLIUAN LAZAIALA

3.9.2.2 wuudnaasdadenisnanuazHanan
wuudnaestadenisnaniaskandn (Input-Output Model (O Model) l4¥¥ayaann
msedadenisudnnazrandnduiugiulunisdiuin Insuansiieg1loyaiug1uvensg

JTUNISHAN WATHNANARNSDUAIWUSTIUANTIN 3.9-5
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INAMUFNNUS HandnsIu (Xi) = Yadensuantunana (Zi) + guasdgaving (Vi) (e d1u

UI) HARNEATINAIALNEATAD

1,787,359 = (167,540+1,195,668+167,635) + 256,517

mam%miwmﬂqmammﬁmﬁa 14,315,008 = (445,126+8,581,620+2,888,249) + 2,400,013

NAKNANTINNIAUSNNTAD

warniiuslulszimneane

o
6 o 4 A

UsnTugnnIune

O]

11,412,327 = (62,617+950,717+1,970,597) + 8,428,396

11,084,927 = (1,112,077+3,587,004+6,385,846) L¥IAU

11,084,927 = (256,517+2,400,013+8,428,396)

M15199 3.9-5 agunsneladenisudnuwuu 3X3 nan1sudn U 2555 vasusenealng @uum)

1,195,668 Hadomsuandunans (zij = AjXi) guasA HNANERT I
1,195,668 LAYAT RAMNITIY NS gnving* (Yi) (Xi)
Uady WWAT 167,540 1,195,668 167,635 256,517 1,787,359
NIHER 2NFAINNITU 445,126 8,581,620 2,888,249 2,400,013 14,315,008
unans UsnNIg 62,617 950,717 1,970,597 8,428,396 11,412,327
;gaml,ﬁ'm*m 1,112,077 3,587,004 6,385,846
NAKAR T 1,787,359 14,315,008 11,412,327

JUAAMENINUATNAIUAAINITUNT EIUNTOUNNTAAZAVUEN

9

(3

nueLue * gudasn
flan: Arunniandeyavesaniand 2563
TneyadfinsnlulssmaniogUasdduaaiinoniidud GOP  vesUsimalneduios

PneNUFTUSTRuLUUItassdadensnEnuasandn awnsadnseiveyatisnuluuuuy
aunswazivEng 16l

Zij+ Yi=Xi

AX+Y =X

Y = (X-AX)

Y = (FAX

(FA)-1¥Y = X

LY =X
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dlo Xi = nanAnTIn
Zij = Hasemsnandunans
Yi = guasdgaving (Yi)
[ UAY ] = NANSHAALNYAT BRAIMNTIY LAZUSNISANNAIAY
L = Leontief inverse matrix
1ui’18muaﬁ’uﬁmiﬁwmmmmL?mmmazmaq@%m’mqmﬁau,aszaLLé’ﬂuLwiaz
AMANIINERN LYY NIANEAT NIAYAAINNTTU LAZNIAUINITTINTANULFEMEAINNIAATITOU

egnuvuAlusULUUTetgUasdgavnemeluanssuuise Vi tuled

3.9.3 wuvinaestadenisnanuasnananuuuiinig
FaaselaiaLuUsaestlasensanuarnananlag lduSuanve R TiuTiUsmAlneg

luguuuinaestadenisudnuasnandnuuuniinia (interegional  Input-Output  Model)

[ [
v aa

Feanansaigeuleslinadifiniamndnsifadiiiungiinaie
dill Y a av Y o o 4 d
Jewuiinddelevinismeaaeunuudtaesneldaesnsal

aa a ¢ ' . . ° Y a a
NN 1 MTATeiauesuln (sensitivity analysis) Iagimualiiinanudens

1%
wa 1Y

11 1 auduumluunag 7 ‘W“Lﬁ/l uag 3 NIAEIU 59U 21 NI

[y

waznsgadesauannde iy

[
=1

Wadnseniniuniaraadlainanudemeuasnisayide sy

aa ° a5 v = = A o
AFEUN 2 WAaNITA18INTUUINIU 2554 IﬂfﬂfﬂﬂqﬂqqﬂLafﬂ/nEJLLaSﬂ'ﬁEjiyLaEﬁ'Jle"ﬁ?"ﬂ

(%
=1

Lars18UlagsUIAITIaNLAENTENTNNITAGS %ﬂmamquwuﬁ a4 A 1n1A laun NIIANWIT NAN

wile Sau uay 3 MAdunsuan Wi 1nuas gramnssa U3NS KasNLUUSRewden Tl

gnuandturdedaly

3.9.3.1 A3 1 N1sAATIzRAUBaUlRD
HAINNITIATIZIANUEDULA (sensitivity analysis) Ingmuualilinanuidemouas
msgapdesuandoRoii 1 Swduvmilusdas 7 fufl wag 3 anediu s 21 nadl

Wiediangiiniunuaznaiediulainainuidenisuarnisgayidssiuilesiunud vniia
ANudsmeLaznsagdelundaznindiuwaziunaine GOP  Avgluainseuulzdinase

HAKARTINYIS Han1sTIaeImUIINIAgaamnssluunN Az TueaniinugeulmuINian
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=

na1IAe ¥INA1 GDP  anasainAdidemeiazgaids 1 a1udiuumasyilinandnsiuves

]

Uszimalneanas 22 d1ud1uum Ledann1ngaaInnIsuesniangiueanlaganizann
Uaugeavnssuludminsseaiasyayiszdimananislgnisnda (supply chain) lungunnuag
AANANNUULDY UBNINNUKNANANTIUTNANAIGILNARDAIAUSNITHALNIANYATAILLYULALINY

aaunanslugun 3.9-2 dmsuniadiunaziunidanudeulnidesigade a1AnuvaTNTY

(%
Y

Tunanziusandewnils NelNandnsIuVeIUTLNALNeanas tHee 1.2 a1UaIUUIMMINTU

ANNUNIANIARAAIMNTTHYRINIANE TUBDNTUNBUWINAY 1HaInTAuYoulesdInasa

¥ ' [
4 £ a A

| | a a S ad ca' 1Y <1 P
‘Vi'NI"Uﬂ'ﬁNaG] AANTTNARBDU LLASNUNDUUBYUULDN 578@5["&]8@&3@31“31]% 3.9-3 @'JEJLW@!HW‘UW

[ ¥
v a

PUANULTBULYINUNIL D NS HANTINANISNAA AL NUNUINAUILDIMINLAAAINUEL Y kAL

1%
a a

ANUUIILLAANANTTNULINTULDY I9AITHUINTNTIUNNTSULBNLUTLEANT AN

LNDAAKNANTENUABATNTIUNIUTENA

ATUIFEH S HRNNATWONA L (Fwun)
Econcmic Damage of Woter-Reloted Disoster [M.THB.)

2,221,060

JUN 3.9-2 nansinenianudeulmluningaamnssuvesniang Jueen
(#111: MUIlaeNLId8)

A wnfum i s iy e
i paaemd Damags of Watei-Bested Daautes (8 THE |

1,205,308

Blam S S
JUN 3.9-3 nansimzinugeulmlunianunsveiniany iueeniduwmile

(#111: MuIleeNLIde)
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3.9.3.2 NSAIN 2 Nan151a8INTIUNYINY 2554

HANSTIaeINTalumaY 2554 Iagldmanudemeiasnisgyidesiund1siakaysieau

1% '
=] ]

Tagsuanslanuaznsensinisnds fanseunquivuil 4 giana leud ngamm= nane wile S
WAz 3 NAFIUNITHER LAWN LNBAT BRAIMNTIU UINI3

Wolseiimansenumsdenanihdlenmsudndemeegnalsmnaianisnanuisdiu
wazuniudilESunansenuanivinalug U 2554

Jesfunuin iaanudemeuasnsgadonisdeuluianianismanveaansiiud
Alailsuszaugnnie

HANITINADINUIY MINAT GDP  anaaInAdenIekasgaide 1.4 d1uauum
PNNMTEITIIBrTIENUlRgsUIAISIan AVliNaRaRTINYeIUsEIMAlNEanaY 2.4 AUATUU

Insfinansgnulunianziueen aensiuan uaznialaildlaussavanndy wilinansgnu

[
v Y a ¥

| | a a4 Y} a o = ca' 1Y &
‘U']ﬂVT'NI"Uﬂ'ﬁNaGW]LEU@NIENﬂu‘V]\‘iNNamLLfﬂgN‘UiIﬂﬂu‘NL@Q 378@3L@U@LL3@QIUEUV] 3.9-4 @'JEJL‘WG!‘L!

Y Y

[
Y

nsmuauleguny ‘Vi%’e)ll']ﬁ]iﬂ?iﬁ\iﬂ’)iﬁ’ﬂ’]im’]ﬂ’l’mLﬁEJVi’]EJLLaSﬂ'J'mquﬁEJVIQW’NG]i\‘iLLﬁ%VI’N’SE]ZLI

= & ° | Aa a a
LNBNINTUNANTIENU ‘Vl\ﬁﬁllﬂu']lﬂij‘UIEJU']ULLagﬂquiﬂ']iVliJﬂigﬁ‘Vlﬁﬂq‘W

(=] Anuduusunduwiiduedy @wun
Economic Domoge of Water-Related Disaster (M. THB.)

2,446,278

‘ l I ‘

1%

5U# 3.9-4 nansiaeenslinvian 2554
(M3 Aunadlaefiaide)

v

3.10 nmsuszandldyadayalanviialadmsununussnalng

9 Y

[ v v

Jaduesdns sedsemanieg laldanudidydunsidyateyaila (Open  Data)

Wuegnann deiiegnatu sannsanysyanedlaasne Portal 9138 data.un.org w5eUsEInA

ans1wedng Biuladyateyailn (Open Data) %o data.gov.uk laeiuladfandauseney
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[

Luigdayanueingg vemthegnun1asy swdeyansliiiereiniasy Bnviedelinisdiym
Payaatuluiamu Application #1199 §a1nnd1 300 Application warUTEmMANNIBIUIR
agvansgalsnlausenauleuieynteyaila (Open Data) neuUsesiunsuilounu walsiou

NOWN1AN 2013 wardn15UseNIALIRY Data Act luhsunguniay 2014 dusudsewmalungy

(% '
v v

oWenisdyu tnmald wazdealusaneiiaun Portal  dusuyade

v 9

1a1UA (Open Data) wag

Y

TunaneUszwalaiiniseennguuiaineiunisilindeyaniasghiduuinsgiu yaanaldawnse

a1ula

TuauddeillavauiuasAnwinislddeyanineddunisidussleviyadeyaila

(OpenData) in1aTndiuselevilifgatuiuaiunsdanisnsneinsui ieluunastayaiasy

¥

dmsuinIfowaziaulathnanis@nululdusslovd Malideyanlauenainasldusslovilumy

[y

AuNITIANIINSNEINsUIREIEaInsanluUssyndlduselevilunudnunidedus Miuates

¥

Taeduasunislduseloviyatoyaln (Open Data) soas515ue laguddeNazulaus

9 Y

Usenaudy 1) msAnwyadeyalszvinslanvlaladmsununussmalnedigisnisinsgn
TayaruIalng 2) N15AnwIN1sldUsElevinuuiiasssedu WorldDEM uag 3) n1sfinen
nsudeyaldadmiunsuimsdamsninensin Fanudnwing 3 aziiseasideaiednu

N13ANYIN1INT8AY09UTEYINT N15UITeya WorldDEM  udSuiiiguiialdnauny

[
v o

daya DEM  Tulaqdu uaznislddeyayalaednuiuazinmunisiuisunlavaunaain

= v =)

wualng Fetayailaanuisaldlunsatvayunisuimsdanisdiludiundeyaainunedu

Y

Fanulddaaunsainissrvsiuildviuadeiieans 1nalanuAInnIaI19s 8N IaenN v

9 o

wasdeyaliiuinidendludedddeyaman

o

MIUMIANYITY
3.10.1 n1sAnw1yadayadszyinslanvilaladiniuiunuseinalnedaeis

nsansendayavunalg

v

(%

Tusnuidsiveuanddifiuyadeyalaniifiauiazidenggauazidudeyaida (Open
Data) 2 ynfA® YAvaya WorldPop 910 University of Southamton Usinegangy kazynveya
27 Facebook’s Al Team wipi3enlufiiidin “WLPP” oy “FBAI” mnudéy gndeyauserins
FBAI gagihanlasnnideosniinnsldnmarenaifiensazdoauniingiifiomariuvosnn

Idudunselddemeaiinnisseuivesnios (Machine Leaming) lagluilufivszwmelne
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lafinsindeyaadfvssvinsmansvesdrdnauadifiuiend sududeyauszvinsla
9INNFTIUTNINBNASUNELTEUTDINITUIIMTIIINS esandeyauszynslandudeya
Wehuvdsardanuaridgags lunuideilssuiieuiinisldiniesdieliasgiiveyavuinlvgy

Python/Geopandas  u198luddeuaziiunld@nuinssudsussuaiielvinisussynald

v
I % 1 14

fUszansam nan13delaliifuguamimietunindeyaaiavsrunsemansuazdalali
wwamadentdyadeyalszyinslan Tusuideduanddimiaunisunluussgndniuuuinig
mﬁmiwﬁ%;ﬂaﬁumﬂmjL%q‘ﬁuﬁ (geospatial big data analytic) aziUalanaunlgluniusieg
1A9E19n 11909

Iui'?ué’mﬁaqmﬂ%@gaﬁ”’qmmmﬁwﬁfﬂmuaﬁﬁumma (8@%.)(NSO), FBAI way WLPP
ﬁmmm?iauﬁ’uéﬁuL'Jmﬁmﬂuaqﬂﬁwmuﬂismﬂimﬂ WA, 2561, 2562 Way 2563 BANIIIUIL
Usgnssaundu 66,413,979 au dwiu NSO daudeyauseyinslanain FBAI wag WLPP t
Tndfssiuannie 67,892,908 way 67,823,103 fatudaldvinnnsusuansiuiulseuinsues FBAI
wag WLPP Wudndiu 66,413,979/f0 67,892,908 waz 66,413,979/67,823,103 @115
NTIATIERIUIUYTEBINTT VTN IR

detndeyareuinadivin FGDS Prov  umiimsfeuiiuuagdnnsesniuiiuiidna
Inenslaflanidu sepandas.sjoin() villagauanaunuysesIng wassiadaninain FGDS Prov
11U5UU5e geodataframe ntudeld pandas.DatfFramme.groupby()  W¥ausAdu sum()

Tumssiduudseenslusdazdandn niniddamdn 5 Jamdausniivsevinsuiniagauay

Uszrnseeiign aunsaFeuiisulanansinurisalul
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Ao
4,UNSUNEN
1.61516
4.80nU5
q.9:U00

1.0uas1wsd
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=

5UM 3.10-1 MaUTeuiieudoyause¥ngain 3 unas

A.8aynsavnsiy

UASASB93U91
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Tunmuanidiieg1evegananiunudoyauszy1nsan FBAl autiuliinfuntwedgn

1% ' (%
~ = 4 U 1%

NULAAIUNUUTLIINTAOAAF DI UNUNVDIUIULTOUBIATT AStUTDYA FBAI Hdnan nLay

Y

fauazaantunsihluldieseisiuiudeyagiiansaumedun

""- - ‘- -

e

Y% : <3 “©oogle Earth
At

5U# 3.10-2 freg1avesgauanILudeyaUs¥YyINTN FBAI

nndeyanuifeniiuuaninliiuiaUsslevivesgateyasinda (Open Data)

linsudsAduinlsesnslalnaifesiudeyaadin warenananadeyaussunsudsitlalaegly

¥ '
=1 ]

Tayaaiia YiglidayaainiuuteyausynINuARNAILINNTNTEANEMENTINSIRRsei

¥

lvildldagriaufnnunuinduiunasesivui lurugiyadeyaila (Open Data) fNnaue
ANUNTOLARS IATUDIAUN UL UUYDIUTEVIN TR A UADAAZBINUNITHIUIULT DUVDIUTEVIVU
F9TlUs2 evUlAeMNTINONISUSUNTIANITLATNITINLEUAUNST NGNS P DL UAUNZEL S18aTLDYN

wazillomazegluniAnLan N

3.10.2 MifinwnsldusEleviuuuanansszdu WorldDEM

wuudiansseiu WorldDEM  1fuuuudiasssziiuasounquiilanndt 148.5 &1umnsng
nlaluns LuudNaedseau WorldDEM  finiunsiegeniannaaninn1sianiiieududayufifa
d197239lan TanDEM-X lasA11usiuilo German Aerospace Center (DLR) AuUI®W Airbus

Defence and Space WorldDEM lun1suseuianasiotilodnindeayaisnnivila intereferometric
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processing teNARLUUI1ABINURAT Digital Surface Mode : DSM Malanmieminuazidunas
Toyatin1$91n TanDEM-X Mithanldudnilagniufinsewing weuunsiag ad. 2011 3ufnasd

Af. 2015

A15199 3.10-1 LUUIABITEAUNABNITIUNNSANEN

KUUTIRDITEAU | ANUALLREN AANNALLDEN Fadaune
uazdode NN gnﬁaamqaa
NASADEM 30 AT 7- 14 13913 Anlnanis
Tandem-X 90 LAY 2- 41915 AMlnanns LAanANazLEIALIRIN
(TDMX-90m) WorldDEMcore
WorldDEM 12 RS 2- 4 LIRS fiAnavans finanseet WorldDEM
(WorldDEM-12m) DTM ﬁLﬂuﬁﬂizﬁUﬂawuqaLwﬁa
UTEINA

TDMX-90mY]
NASADEM1 &9 Amaaiay

WorldDEM-12m9 UATBEAGIY

N i

*rofile Tool
Profiée  Table  Settings I |

NASADEMS e

maximum

liiasiauey

WorldDEM-12m¥|

TDMX-90m9q . o
3 : . anaup-undeiioy
adaue-uiveunig

Vivared]

|x:0.031] pars——

14707

gﬂﬁ 3.10-3 wunUdinnueIINYATaya NASADEM, TDMX-90m uag WorldDEM-12m
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[

nuwngUdafidonunazulain NASADEM fidmanasuniu munnfuaszaulnduiay

[%
Y

Uiy A1szeuliaiaLeARUTININ e UL IdRnAADI U WorldDEM-12m #1917y

Qe

NASADEM @19t lulalunisesnuuutleedu (FS) 1o wansazliwuigiuniseankuudatu
N1590NLUVENTIE (PD) LUBRATUILUUTIAD95AU WorldDEM-12m HA31051UL38 UADRNARDY

Augiuseinaluiiunatanyiusenideunile waziin1usiuseugundeio A1TeAY

Y

37N NASADEM uag WorldDEM-12m @enpaesiiuseaungiauiunaisvesing
Tuvugdl TODMX-90m M19396a31#a1nN15g11199n WorldDEM-12m Ty uduudidei

Tayarnnsduilauvaesligliniluailvanluldlans deya TOMX-90m  IndlAssiu

¥ [
2 v o = a 1 v a

WorldDEM-12m usivienundn wazdiladn1suseuialuduaadu detudadaseauiaunfviansuis

v

WU UStniumanin 1y break-line Taifinns¥nunanind sy TOMX-90m uenainiseduves
TOMX-90m  #lvufudrsysumionsSlildsefunzauiunans fadudeudlulfinuasedos
USuunmieluudnaedonnidanay
msfnwdoyadildansniilulddmiunmslinsiesniuuludunouresnisesnuuy
wuAnTuRY (feasibility study) Wauiansoenuuuduensag (preliminary design) Wlednn

WUUT1RB9IEAU WorldDEM DTM 1Juuuudnaesiiuaniwnuseiuresiiusemeuazaanadaiiv

QQJ

fdug1u lasan1zn13$ny13Us1990908 USIMunaIuasn19udl wavidy break-line

[
LY %

u@ﬂmﬂﬁ WANUaLlByANABIEWIAAANINT VLA AT EAUNZIAUIUNATS WorldDEM DTM

[
[ d

12m  @101503ANIHaTRIUNTZUINNISNERTUEITlnun muazasadeneulied1a9InL5)
wanaudluldueenuuuasasUduLALUUSaeesEauToaus EGM2008 THiuasuu Ty

wuudnaesszRudeeyn TGM2017 vaslngidensusgasidenuazilevnaveglunianuan ¥

3.10.3 nMsAnwMsiadaygaladmiunmsusmsdanisningnsun
lunnsinvesdyBunaaiivedlanluniig 2 narssuiiniuun dnvslddeyanlaain

waluladadslug 1wy Shuttle Radar Terrain - Model 1@ann Interferometry  Synthetic

1% '
=] ]

Aperture Radar v1lakuudnaesseiuredantaidinaaneaen 14 sUIANALTIATIE I NUT

a a

WIHIFU naRIntudeTen Usamasuadaiedilasialydunaadn Tunisien 3.10-2

[V XY]

malﬂuuawuamawaauwaﬂaﬂ FESnfuunsasuazausodaelaiusumedidn o

Y

SWBD, ASTWD, WRZ uag GRIN
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M157°99 3.10-2 Jayaunasiiveslanfisdniuunsuanauazanunsadfslaiudumesiies

Foto Foyadoya viladoya walulagnssiusiudayauas
RUIBIUY
SWBD 2003 SRTM Water Body Data NS Interferometry Synthetic Aperture

Radar 910 Space} US National
Geospatial-Intelligence Agency

(NGA) uag NASA

ASTBD 2019 | ASTER Global Water Bodies | linimas AAT1¥%491n ASTER Global Digital
Database Elevation Model lngigaLnasloan
AweanFfAa AST_L1A Jayauvas
ﬁwmﬂmyjﬂ'jw 0.2 915.N3. JUN

panu 0:land, 1:ocean, 2:river,

3:lake
WRZ 2019 Water Resource Zone Level 1 to | Lanumas AT IATIEMTLAVUDILNAILUNTA
il WauMeLL931n HydroSHEDS,

HydroROUT, HDMA

GRIN 2017 Global River Network LINLABS Isrerannnisiuavesinly

WUUTIRBIADURIADT

nsd1saszerlnasvulailiinideaiunsadidsdeyanisdrsianaiisunlusiia

active uaw optical laaraIanuazaiunsafsteyalui Mivadeseiu aseurquivuiiauls o

[
1 = ¥ o

yalag Mlanlalaglifanlddnededoya nasnaunsdrsiasseslnanuulaiinisduasulyd

Y
FaNALIsHaZNITaIENensAnuilunsidnuldegsasniniazgnies NnaveInN15d159
srozlnawuuUavinluiinsldnimsnisuniaszviuiiunas dnstamdadanasuiings
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Maapeguuuulimeiuld saufadianuanansalun1svinnurIusEuuAs 098 uagssuy Intermnet

Taagnafiuseansnw

Tuuniastiauemsvieuessruulusunsugiudoya PosteresQL Tudnu Tusunsudild
nmsdensegiudeya msldeugiudeya nisundrdeyadgiutena uaznsisenlddey
mngruteya Taglivenaninisiasilusunsudionunsedureadomun insglusunsudld
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4.1 nmseusiagutaya
4.1.1 nMs\¥ausiagudayasalusunsy pgAdmin il

TWsunsu pgAdmin NIl WWuldsunsuilddmiuianisgiudeya PostgeSQL tnganunse

[
(Y

AnAsienanTusunsu PostereSQL  lalaeilunmsiauniunisifeulassinussuuin3oung Lag

£%
U ¥

530y Internet Tnglidndudesinnsgudeyalluiniesteliamnsasenlidoyaanguioya
Iemniinaian
Tun1sviauldsunsy pgAdminil azvimsidenlesluiiusiiisvosgrudeya (mugud
4.1-2) lng
1) nstmuadeusiviegiudeya (Name) (@ansafmundelsios)
2)  Auadinausidng (Host) 1y 161.200.88.3 e www.project-wre.eng.chula.ac.th
Judiu
3) fvun Port  naideules laevialugnuteya PostgreSQL  agld Port 5432
Tumsidesles
4)  mundevesgruteyaivzinse (Maintenance DB) lnginluazidude postgres

wansiRuiuliuinisivunde

5)  M1ua %aéﬂfff (User) LLazﬁﬁaﬁﬂ% (Password)

dloimueeiasaduliinnisne OK wWievinisieusiegiudeyadsgun 4.1-3
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’ ' pgAdmin lll

File Edit Plugins View Tools Help

FOMME BEE/ & 9P

Mmﬂumww

Groups

= . Servers (2)
B cubigtree (122.155.9.78:5432) -—m;rmerbesyeavmﬁwll‘lemmtsdem
~ @ postgis (161.200.88.2:5434)

<

Retrieving details on servers... Done.

gﬂﬁ 4.1-2 wihaslusunsu pdAdmin i

[ server161.200.88.2 X

Properties ssL SSH Tunnel  Advanced

Nare |
Host 161.200.88.2 |
Port [5434 |
Maintenance DB | postais v]
Username |wrsru_admin |

Password
Store password [
Colour [ |

Group |Servers vl

[ox ] comcel |

gﬂﬁ 4.1-3 ‘vm']mqmimmmmjaﬂm%mmauama pgAdmlnIII
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W._.:" T

File Edit Plugins View Tools Help

5o

(sau) =

& —
Qéﬂ & |

Db
Server Groups

Properties | Statistics Dependendes Dependents ¥
B--@ Servers (2) Property Value
B cubigtres (122.155.9,76:5432) Naie public
=[] postgis (151.200.88.2:5434) e =00
Er{] Databases (17) Owiner postares
‘_“ L1 ACL {postgres=UC/postgres, =UC fpostares}
-3¢ banakok_flood =
(38 dss2_content System schema? Mo i
= 2 = Comment standard public schema
~|_| postgis
(34 postgis1s
(3¢ postgres
(3¢ present_data
(3 pwa_db
=) sip_dboo
- Catalogs (2)
= Schemas (1)
Bl public
Domains {0)
FTS Configurations {0)
[l FTS Dictionaries (0)
K& FT5 Parsers (0)
- FTS Templates (0) < b3
% Functions {0}
]--% Sequences {10) SQL pane x
j..]ﬁ Tables (21) —-— Schema: public
W% Trigger Functions (0)
-5 views (8) -- DROP SCHEMA public;
%8 Slony Replication (0
8 Emp‘m\;;ﬁgis © CREATE SCHEMA public
= RUTHORIZATION postgres;
-3¢ water_geol
-3 water_geo2 GRANT ALL ON SCHEMA public TO postgres:
-2 water_geo3 GRANT ALL ON SCHEMR public IO public:
38 water_geos COMMENT ON SCHEMA public
~[38 waterprv_db IS 'standard public schema';
-3¢ webboard_db
(38 wp_content
[#-47% Tablespaces (2)
Group Roles {0)
-4 Login Roles {5)
< >

Restoring previous environment... Done.

UM 4.1-4 mhanauansnsieuleagrudeyanig pgAdminlll

sip_db00 on wrsru_admin@161.200.88.2:5434 3.4secs

4.1.2 ns\¥ausiagutayanielusunsy ODBC Data Sources

(%

TUsunsu ODBC Data Source Uulusunsuitugiuvesszuuufiinis Windows 14dl

Tunisiwenleagiudaya PostgreSQL  d1iusiosfinn Driver wassvuugIudaya PostgreSQL

1 [

%991 psgodbc nnavled https://www.postgresql.org/ftp/odbc/versions/ Tasuugunlily
wesdudngn (12.02.00) Welvaunsasessumsviauiugiudeyasuaian lag psqodbc Aiing
WUU 32bit  hay 64bit  aunsafnfsliuigauiussUUULURNIS Windows  wagluswnsy

Microsoft Office ‘ﬁlwag
lUsunsy ODBC Data Source aglungulusunsy Administrative Tools 1398 ODBC
Data Sources (32-bit) Tnefinthensdaguil 4.1-4 Tnevinnisidenlosiugnudeya PostereSQL
vhldlaemsna Add titermunnisidenlewnugui 4.1-5
1) umadenlesgiudeyalasnisng Add  azlufinnsiimua Driver (5U7 4.1-5)

W19 Create New Data Source lagiden PostgreSQL Unicode @nususessu

a-q



Awlnewuu UTF-8 uaz PostgreSQL ANSI dwsusessunwinewuy Windows
874 w39 TIS-620 (Uulgmiainuinsgiuvesniwilng) waana Finish 10819
\donly PostereSQL Unicode

2)  aglanteng (g‘dﬁl 4.1-6) wa@n9 PostereSQL Unicode ODBC Driver (psglODBC)
Setup annsafmuansdeulsstugiutosa il
- fmuadoniaidenles (Data Source) annsansldnuardionis
- gudoya (Database) Amuademugutoyafiaziteules 19y postgres
- Svuaiisausing (Server) wu 161.200.88.3 Wi www.project-

wre.eng.chula.ac.th Huduy

- fvun egld (Usen) wazssiagld (Password)
- fyun Port maidenles Taevhlugiudeya PostgreSQL a¢ld Port 5432 Tums

Woules

AA Test LNBNAFBUNNSLYNLEY WaLNA Save WiBUUNNN1ITAIAN

(%

A o N = @ a A =
LN@‘VI’Wﬂ’]iL‘Wllﬂ’]iL%@NI‘EJQLﬁi‘ﬂﬁu‘tj’e}ﬂ?iL‘U’e]ﬂJIENQ%‘UT]ﬂQIUi’WEJﬂ’]i User Data

Sources mufilarvuald (Ul 4.1-5)

.-_3-.
User DSN  System DSN File DSN Drivers Tracing Connection Pooling  About

User Data Sources:

Name Platform  Driver Add...
dBASE Files 32t Microsoft Access dBASE Driver (".dbf. “ n| :

Excel Files 32bit Microsoft Excel Driver (" xls, * xlsx, * xlsm, Remove
MS Access Database 32bit Microsoft Access Driver (".mdb, *.accdb)

PostgreSQL_SIPDB 32bit Postgre SQL Unicode Configure...
PostgreSQL_ThaiWaterPlan 64-bit Postgre SQL Unicode(x64)

presentdata 64-bit Postgre SQL Unicode(x64)

wateruse_dom 32bit Microsoft Excel Driver (* xIs, * xlsx, * xism,

< >

An ODBC User data source stores information about how to connect to the indicated data provider. A
EEB: User data source is only visible to you and can only be used on this computer.

OK Cancel Apply Help
5Uf 4.1-5 wihsinalusunsa ODBC Data Source
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Create Mew Data Source >

Select a driver for which you want to set up a data source.

>

MHame

Microsoft Text Driver (" txt; ".csv)
Microsoft Tewxt-Treiber (*tat; *.cav)
ODBC Driver 13 for SGL Server
Postare SGL ANSI

SQL Server

SQL Server Mative Client 11.0

[ TR T o T o TN 9 R N R

£

< >

¢ Hack - Cancel

U 4.1-6 wilsineivium Driver @ w3y PostgreSQL Unicode

Data Source [PostgreSQL_SIPDB | Desciiption |
Database |sip_db00 SSL Mode  disable v

|
Server [161.200.88.2 | Port
|

{ User Name [wrsru_admin Password l (T 111 ]

Options Test

Datasource Global Manage DSN
Save Cancel

5UN 4.1-7 vihinensaernsivenlesgiudayaniey ODBC

4.1.3 maeusisgudeyadieTusunsu QGIS

TUsunsu QGIS anunsnifeslosgrudiona PostereSQL Tnpagiinlduazuanaanizioya
wuiansaumegiimans lnsvouuzivld QGIS 1nesdudl 3.0.2 lunsidenloadosanills
naasUnUANAaNaIRlunestuTAn LAz gndn

nsidenlewinlalnensiUalusunsy QGIS Desktop 3.02 udawhnisidonleadid

(U7 4.1-8)
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1)
2)

3)

Wenuyu1site Layer waviden Data Source Manager (3U71 4.1-9)
Wn#19 Data Source Manager 4&@n PostGIS (§U#1 4.1-10)
nn New azlanidngng Create a New PostGIS Connection tilavinnisitioules

[

suteyalagimuaeidieil (3UN 4.11)

Y

'
4 v a vV

- Fogmudoya (Name) Jogrudoyaiifesnsifiouse 1wy postgis

- Feuidtne (Host) 19U 161.200.88.3 130 www.project-wre.eng.chula.ac.th
Jusiu

- Port maBeusielaeimuamadenles Inevhlugiudoya PostgresQl axld
Port 5432 Tun1sidesles

- Ty Authetication ThiAenunu Basic titermun egld (User Name) uawssia

éﬂ‘ﬁ (Password)

dl o dl :.ll o
We1iNn1sNageun1sitenlesa1niurinn1sna OK

- M Test  Connection
A o e A
LW@U‘LAVlﬂﬂ’]iL"U’e]ﬂJI‘c’N

5181 5710uTInazulu Connections Tu Drop Down List auU#t 4.1-8

No88

BRO*LPL /P RPPRALBHNL E¥Is-0m-
0./ B 55T 6B B “QENIRR R A
L2
Layers 2 X Recent Projecu; Processing Toolbox g X
cA®TE-BAD - I %ADE Y

Search..
~ Recently used
Create ard
% dip

EEC
C:Wsers\Gigabyte\Desktop\EECVEEC . qgs
EPSG:32647 (WGS 84 f UTM zone 47N)

& verge
# Importinto Postals
" Check valdity
H Fix geometries
@ cartography

@ Database
num_kor @ File tools
€:\Users\Gigaby te\Desktop\iassmischaszamir-shuhiatium_kor.qgs @ Graphics
EPSG:32647 (WGS 84 / UTM zane 470) 5

@ Interpolation

@ vector gereral

jabyte\Desktop\A. Gift Jobs\maps.qgs
)

584/ UTM zone Q vector geometry

@ vector overlay
@ vector selection

@ vector table
Jw GDAL
& aRrass
#2 Models
> & saca
[  saipts
flood
C:\Users\Gigabyte\Desktap\point\flood. gas
EPSG:4326 (WGS 84)
v
There i QGIS version available: qgis.org to get your copy of version 3.14.1
3 = = = o
cady Coordinate | |85 scale[sr,cec,mra | @ Magnifier [100% 3] Rotation [0.0° 3] Mrender @ epsciazze @ 5

U 4.1-8 wihsinauanalusungu QGIS



@ qals
Project Edit  View  Layer Settings Plugine Vector Raster Datgbase Web MMQGIS Processing Help
e =3 = | e e . .-"'I i - \ r
[ 7 B [E¥ batasouce Manager i jepe e EyL Y LE-
Create Layer 4

'i?- [_} * Add Layer 4 = ﬁ “"'3 a?%- “cﬁ nh

.
]

UM 4.1-9 nihdenisivuansidedleegiudeya PostgreSQL ¢e QGIS

(2 Data Source Manager | PostgreSQL ? X

. Browser Connections

Vector

‘¥

- Raster

| schema Table Comment Column Data Type Spatial Typ
Delimited Text

4 GeoPackage

=
¥ o Spatialite
7 g Spa

' PostgreSQL

155
% MSSQL

+ Orade

DBZ'._ DB2

m Virtual Layer

!E WMS
':e‘i WCS I % o

WES [ Also list tables with no geometry
+
[[] Search options

“‘?B ArcGIS Map Server

Set Fiter Close Add Help
Z) ArcGIS Feature Server v

gﬂ‘ﬁ 4.1-10 %719 Data Source Manager Ua4lUsunsy QGIS



{2} Create a New PostGIS Connection i *

Connection Information

Name |postgis N |
Service | BN |
Host  [161.200.88.2 BN |
Port  [5434 |

|

Database |postgis

S5L mode | disable v

Authentication

Configurations Basic

User name |wrsru_admin | Store

Password |uuo ® |Smre

Warning: credentials stored as plain text in project file.

Convert to configuration

Test Connection
[ only show layers in the layer registries
[ Don't resolve type of unrestricted columns (GEOMETRY)
[ only look in the 'public’ schema
[ also list tables with no geometry
[ Use estimated table metadata

Cancel Help

5UN 4.1-11 nihwinaianinsivuansenlegiudeyantumalusunsy QGIS

4.2 msldnugiudeya

nnmsfigudoyafuuuuindetneuazuuy Intemet uagldvinsidendegudoyaud
auiade 4.1 lun1sldaugiudeyaaiunsaldaula 2 35 lagerdelusunsy ppsAdminll
Bunisidlideyaluguuvumaeiuuudeyanisuaziuumssdeyaarsaunagisans

ulusunsu QGIS Mannsailylaliieseyaansaumagienans

4.2.1 msldanugudeyarulusunsa pgAdminlll
TUsunsu pgAdminlll gnaenuuulianunsadildlusunsugiudeya PostereSQL  Laudiy

LiflusunsuluiaIes Tas pdAdminil aunsaidrdsdeyayngunuuidamaviugiudeya
Tnganunsndengdoyadall

1) dengrudeyaiterldoy auguil 4.2-1

2) Benemaduana Schemas > public -> Tables Inedoyafidnufurunazuans

\Dusienstneans anugun 4.2-2



3) Sunaveyalunisdldlagnisadnuiniinisnetdeyauaziiansienis View Data

mmgﬂﬁ 4.2-3

- View Top 100 Rows uaz View Last 100 Rows 1Jun1sisengdeyatunisiand

(%
U

TOUATIUIULIN LNTIZAITHABNYVILATINUAKUULATEYE baZhUU Internet
wldszornaun mniagUszasdfosimansaaeudoyadowy

View All Rows Jun1sFengdeyalumsnsiamun aiugu 4.2-4

View Filtered Rows Lumsidengdeyalumaaiiimunaudnuazazusng

'
a

#"38 View Data Options au3u#l 4.2-5 laganunsaivuamdalunisiseng
Tufre19 mb_code>’'10" LilofiniAda5aa11150M5I980UAIUYNABINEY
Uu Validate aglananugui 4.2-5 anndunada OK gladayalumsnsmiugun

4.2-6

4) Gunglayame SQL laeadnilerey # agldntaeniugun 4.2-7 lagauise

THumEMSRUNAEIN8n19 SOL Tne@i9g1s select * from “25 basin” Wi

nelensu ' agldmastoyamuguil 4.2-8

4.2.2 msldanugudayarulusunsa QGIS

TWsunsu QGIS Wulusunsuildidnfuazuanstoyaasaunagiiaians lngaiuise

= v I3 = % v o= & s A gu vy
Senauazuanadeyailunmuruiuazasideya amnsaduinduliaineldnuldnielsunsy

ANTAUNADUS)

1) uwnuyuIsiden Layer 1ntuden Add Layer ->Add PostGIS Layers mugﬂﬁ

2)

3)

4.2-9

#a931nAAN Add PostGIS Layers 2gl@ndnuf1g Data Source Manager m’mg‘dﬁ
4.2-10 anilFengudeyaiisesmsinsoudanatu Connect agldssnistoya
Tu public mugU# 4.2-10

Mntudendeyamnanonisiivonisdenld udnadu Add aniu Close doya
Sorldazusnglumiaelusunsy QGIS Wunmusudl mugud 4.2-11 idensede
Foyalulusunsu QGIS AanuAsIBnsiden Open Attribute Table Lilauand

ANINUOYAVDITIBNNTANNTUN 4.2-12 Waggui 4.2-13
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'_r:,’-i' pgAdmin I11

File Edit Plugins “iew Tools Help

T |
[,
= %

ke
L

B

19

E Server Groups
E@ Servers (5)
i cubigtree (122,155,9,75:5432)
2 [] Postgresql 8.3 focalhost:5434)
|_=_|[_] Databases (17)
----- (38 L7018

----- | 8¢ bangkok_Fflood
----- |38 dssz_content
..... |i postais

- | 9§ template_postgis
----- li water_geol

----- (g8 water_geo2

----- (g8 water_geo3

----- [i waker_geod
|38 waterprv_db

----- |38 webboard_db

----- (g8 wp_cortent

5UN 4.2-1 Mmadenldanugiudeyamelsinsy pgAdminlll

I8 sip_dboo
Catalogs (2)

Schemas (1)

[=1- € public

----- Domains {0)

FT3 Configurations {0)
----- [l Frs Dictionaries ()
{5 FTS Parsers (0)

[ FTS Templates (0)
[]---% Functions (730}
[]...% Sequences (10)
= Tables (21)

[ 25_basin

- 9_basin

---H amp_id

[ amphoe_new
#-[F cp_project_used
[ Facs1-p_thai
---ﬁ geametry _columns

UM 4.2-2 uanssensnnsieteyamelusungy pgAdminll
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| sip_dhoo

o» Catalogs (2)

Schemas (1)

-& public

----- Dornains ()

FT3 Configurations {0)
[ll] FT5 Dictionaries {0
-5 FT5 Parsers (0)

-7 FTS Templates (0)
[]---‘% Functions {750)
[]---% Sequences (10}
-5 Tables (21

5| m_ Refresh
5| 9_bas.,| Count

amphc  Mew Object 3
cp_prc Delete/Drop...
fac51-  Drop cascaded...

QBOME  Truncate
landus

municij —————————
polbnc Seripts »
prowin A

prv_id Reparts » View Last 100 Raws [

Truncate Cascaded

spatial  Maintenance. .. Wiews All Rows
stat ' Backup... Wiew Filtered Rows. ..
stat b Restore...

sttt Impart
stak_bi
tam_ic  Properties...

[ Ry

Edit Data - PostgreSQL 8.3 (localhost:5434] _db00 - 25_basin
File Edit ¥iew Tools Help
L A |
id geom mb_code mb_nam_t |(mb_nam_e | area_km
[PK]integer |geometry |character var character vai|character var double precis
1 ol 01 walvbazsy MAE NAM SAL 18103.409
2 2 0z 02 waihlus  MAE NAEM FHO 57174.035
3 3 03 03 waldinn  MAE NAM KOK 7300.398
4 4 04 04 waldd  MAE NAM CHI 49131.925
5 |s 05 05 wailwya  MAE NAM MUN 71059.966
6 |5 08 0B usish@s  MAE NAM PIN 34536.83
7 07 07 waid¥a  MAE NAM WAN 10793.211
8 |8 0g 08 uaihon  MAE NAM YOM 24046.851
9 s 0a 03 waledwirs MAE NAM NAN 34662.042
10 |10 10 10 waisbndrus MAE NAM CHA 20523.416
111 11 11 walsbewns MAE NAM SAK 4906.528
12 |1z 1z 12 walsdadndn MAE NAM PAS 15625.867
13 |13 13 13 waldadniu MAE NAM THA 13477.16
14 |14 14 14 usisfnalna: MAE NAM MAE 30171.236
15 |15 15 15 ualsdnalsadiu IAE NAM PRA 9651.38
16 |15 16 1B waisdiunails MAE NAM BAN 10707, 481
17 |17 17 17 losiaand  TONLE SAP  4093.473
18 |18 18 18 snaiflenzias EAST COAST 13500.265
19 |13 19 19 uaislwesy MAE HAM PHE 6254.483
20 |20 20 20 snaiflynzyay PRACHUAPKHL 7102.513
21 21 21 21 pldifloss! PENINSULA - 26450271
22 2z 22 22 waldendl  MAE NAM TAP 13454.511
23 |23 23 23 vesasraen THALE SAP 5 5484.51
24 |24 z4 24 ualsdrdloen MAE NAM PAT 3684.211
25 |25 25 25 snaléiiloms: PENINSULA - 19860.816
w
Scratch pad X§
o
i A
25 rows. 4

U 4.2-4 mrsteyailiiense View All Rows selusunss pgAdminll
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"I ¥iew Data Options

Fiter |
Filter String {eg. oid > 10 AMD oid < 50)

ud code> 'IlD'

KN 2
Validate |

oK | Cancel |

g‘dﬁ 4.2-5 #1199 View Data Options 99nn15i58nld View Filtered Rows

Aaelusunss pgAdminll

Synto vadation |

:l Filker skring synkax walidates Okl

5Uf 4.2-6 w9 Syntax Validation annn5i3enld View Filtered Rows

Aaelusunss pgAdminll



ata - PostgresqL 8.3 (localhost:5434) - sip_db0o - 25_basin
File Edt View Tooks Help
H2e 3|8 |W 7|7 fem =]
id geom mb_code  |mb_nam_t |mb_nam_e |area_km )
[PK]integer |geometry |character var|character ¥ar character var double precis
11 11 11 wabbrawuns MAE NAM SAR 4306. 526
2 |12 12 12 waidhindn | MAE NAM PAS 15625.967
3 |13 13 13 wirdadrdu MAE NAM THA 13477.18
4 1 14 14 waitusina: MAE HAM MAE 30171.236
5 |1 15 15 wiiira s MAE HAM PRE 9651.38
6 |16 16 16 waithunaus: MAE HAM BAN 10707, 481
LIRS 17 17 lawiaand | TONLE SAP  4093.473
8 |18 18 18 snsdanziag EAST COAST |13500.265
a 13 18 10 waishuszsy MAE NAM PHE 6254. 483
10 |20 20 20 s fanzias PRACHUAFEHI 7102. 513
1 a1 21 21 aveldiflsms: PENIHSULA - 26450.271
12 |22 2z 22 waidend  |MAE HAM TAP 13454.511
13 |23 23 23 nzvadwdsy THALE 3AP § 5484.51
14 |24 24 24 waidrdend MAE NAM PAT 3684.211
15 |25 25 25 nvmlétfloms? PENIHSULA - 19660.816 -
: =
Stratch pad x
g o
[15 rows, =

File Edit Query Favourites Macros View Help

= E | :.1,. A | an | (}_ﬂ ‘ b BE QEI ||:| sip_dbi0 on postgres@localhost: 5434 j
SOQL Editor | Graphical Query Builder ailigipa j
-
Previous queriesl j Delete Delete all
select * from "Z5_bazin”|
-
J | | | o
Output pane X
Data Output | Explain | Messages Hiskory: ¥
id geom mb_code mb_nam_t mb_nam_e area_km
integer | geometry | character varying(2) character varying{50) character varying{50} double precision
1 1 0106000001 01 wabdraasiu MAE NAM JALAWIN 191035.499
2 2 01060000;02 02 waivhilaoa MAE NAaM FHONG 57174.035
3 3 01060000;03 03 wardann MAE NAM FOE 7300.398
4 4 01060000; 04 04 wardd MAE NaM CHI 49131.925
5 5 01060000;05 05 watdrya MAE NiM MUN 71059.966
[ & 01060000; 06 06 wahddls MAE NiM PING 34536.83
T 7 0l060000;07 07 wshfria MAE NiM WANG 10793.211
il & 01060000; 05 08 watdram MAE NAM YOM 24046.551
9 9/ 01060000;09 09 wahdriiou MAE NAM NAN 34652.042
10 10 01060000;10 10 wakfrndnmszan MAE NAM CHAD PHEAY. 20523.416
11 11 010&0000;11 11 walwfrazwansi MAE NAM SAKAE FRAN 4906, 526
12 12 01060000;12 12 walwfrdldh MAE NAM PASAK 15625.867
13 13 01060000;13 13 waefasiniu MAE NAM THL CHIN 13477.16
14 14 01060000;14 14 wafnsinaas MAE NAM MAE ELONG 30171.236
15 15 0106000015 15 walfralsriuad MAE NiM PRACHINEUE 9651.38
16 16 01060000; 16 16 waifruradzng MAE NAM BANG PAKON 10707.451
17 17 01060000;17 17 Tamiadnl TONLE SAF 4093.473
18 15 01060000; 18 18 wrafnziamsuaan  EAST COAST GULF 13500.265
19 19 01060000;19 19 walfwssyd MAE NiM PHETCHAEUE 6254, 483
20 20 01060000; 20 20 mrufanziaulseaaudsh PRACHUAPKHIRI - KH T10Z2.513
21 21 0106000021 21 s Yuaan PENINSULA - EAST C 26450.271
22 22 01060000; 22 22 wabdrandl MAE NAM TAPI 153454.511
23 23 01060000; 23 23 neradiudsnm THALE SAP SONGEHLA G454, 51
24 24 01060000; 24 24 wabdrilmanndi MAE NAM PATTANT 3654.211
25 25 0106000025 28 a7 b e Fum n PENINSULA - WEST C 193580.816
[jox. [unix  [tn 1, Col 25, ch 25 25 raws. 265ms o

gﬂﬁ 4.2-8 #1199 Query pelusuATU pgAdminlll



@ aqGis
Project Edit View  Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

D B Eﬂ Data Source Manager ctri+ P«* }a (;1_-. [E [[E [E e R o

7B . -
LS o Add Vector Layer... Ctrl+Shift+v
éﬁ Embed Layers and Groups... B addRaster Layer... Ctrl+Shift+R
— Add from Layer Definition File... ,o Add Delimited Text Layer...
O2T®e Copy Style % Add PostGIS Layers... Ctrl-+Shift+D
— B Past=stye /% Add Spatialite Layer... Cirl+Shift+L
ovmss h Add MSSQL Spatial Layer... Cirl+5hift+M
j :T ] f:;;:;:::: = i [, addDB2 Spatial Layer... Ctrl+shift+2
N D 5. @, Add Oracle Spatial Layer... Ctrl+5hift+0
> E:\ ,-,: i . W Add/Edit Virtual Layer. ..
3 Y 6% Add WMSWMTS Layer... Ctrl+Shift+w
» H:y Save As... &% Add ArcGIS MapServer Layer...
> I\ Save As Layer Definition File... % Add WCS Layer...
£ I [l Remove Layer/Group Cirl+D '\_4;' Add WFS Layer...
’ LA L Duplicate Layer(s) ‘3;3 Add ArcGIS FeatureServer Layer...
> b H 75 = e wmemiitlle e

3UN 4.2-9 uanamsisenlddoyaaingudeya PostgreSQL melusunsu QGIS

(2} Data Source Manager | PostgreS0L ? X
Connections
|SIP_DB0O h
New | Edit Remove Load Save
Schema Table Commen Column  Data Type Spatial Type SRID
v public
public 25_basin geam Geometry 32647
public 9_basin geom Geometry 32647
public amphoe_new geom Geometry .~ MultiPolygon 32647
/1 public  basin_fac51 geom Geometry B Select. Enter..
/1 public  basin_fac51 geom Geometry 2" Point 4326
public cp_project_used geom Geometry 5 MultiPolygon 4326
public facs1-p_thai geom Geometry 4326
public landuse2546 geom Geometry 32647
public municipa geom Geometry 32647
public polbndry_new geom Geometry 32647
public province_new geom Geometry I~ MultiPolygon 32647
/1 public  prv_pop geom Geometry & select. Enter..
/1% public prv_pop geam Geometry 32647
public tmd_station126 geom Geometry 2" Point 32647
public village geom Geometry . Point 32647
public wir_body geom Geometry 9 MultiPolygon 32647
< >
[ also list tables with no geometry
[] search options
Set Filter | Close Add Help

3UN 4.2-10 uansnsisengdeyaansaunagiaansaielsunsy QGIS
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@ aols = x
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

NeEERRRMvL,r s RPRRABRNR e -K-B-LEEMI=s-T-
W I/BRR-rOxEBoe =wEl=usmss @A

Layers 8 x  Processing Tookbox 8 x
e TE&E-AAD w®a DS
i £ 25 basin Search.
~ Recently used
H1 Create grid
# dip
Z Merge

4 Import into PostGIS
/@ Check validity
4 Fix geometries

@ cartography

@ Database

@ File tools

@ Graphics

@ 1nterpolation

@ Layer tools

@ Network analysis

@ Raster analysis

(@ Raster terrain analysis

@ Raster tools

@ Vector analysis

@ Vector creation

@ vector general

(@ Vector geometry

@ vector overlay

@ Vector selection

@ vector table

& eoAL

o GRASS

# Models

> & sAGa

A Seripts

VY Y Y Y YV YYYYYYYY Y Yy

Layers  Browser

Q Type to locate (Ctrl+) Table retrieval finshed. Coordinate [ 1438298,2164405 | Scale [ eom e ~ | @ Maonifier [100% %] Rotation [0.0° 2] DRender @ epscazsr @ B,

JUN 4.2-11 wihveuanstayaasaumaniiaansanielusunsy QGIS

@ aGls

Project Edit View Layer Settings Plugins Vector

NEERBR O
NI/ BRB-RTO <P

!l.ayers a x|
o @l ® T &-H a0
z 1
== [0 Zoom to Layer
Show in Overview
|1 Remove
[} Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles ’

[y

J/  Toggle Editing
Save as...
Save as Layer Definition File...
Filter...

Show Feature Count
B Update SOL Layer...

Properties

Rename

JUT 4.2-12 uannsisenansevessienisteya aelusunsu QGIS
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(2 25_basin :: Features Total: 25, Filtered: 25, Selected: 0 — O >
2 o ¢ g€ L TED B = e
id mb_code mb_nam_t mb_nam_ge area_km ~

1 101 01 winhanasiu E:IFAT‘?IE 19103.499

2 2|02 02 usiiua MAE NAM KHONG 57174.035

3 303 03 usinn MAE NAM KIOK 7300.398

4 4 04 04w MAE MAM CHI 49131925

5 5|05 05 uﬂﬁﬂuﬂ MAE NAM MUN 71059.968

[ 5 06 06 ustiila MAE NAM PING 34536.83

7 7 07 07 ustihia MAE NAM WANG 10793.211

8 8 08 08 usitiey MAE NAM YOM 24046.851

9 9 09 09 usiiniu MAE NAM MNAN 34682.042

10 10 10 10 waitwdmszn E:Eﬂ':” LA 20523.416

11 11|11 11 waidhazunngs I&AENI\:;AM SAKAE 4308,526

12 12112 12 wiivihdn MAE NAM PASAK 15625.867

13 13 13 13 wirdiriu EISFNNAMTHA 13477.16

14 14|14 14 wiithuwsinaza aﬁgNléAM A 30171.236

15 15 15 15 wirnlnduys E;ECE!’?:IBURI 965138

16 16 16 16 wihuealzna E:EOI'L'?;M HAnG 10707.481

1:'. LLLLLLLLLLL I:I' 17 17 Tmau sl TOKIE SAD Ana2 473 ’-__V|

Ui 4.2-13 msteyaselusunsa QGIS

4.3 nmsdndrdayaggrudoya

v

1 v

Tumsdwideyagszuugiudeya PostgreSQL anunsauidila 2 guuuy jukuuteya

m131lgn s IuTUsUNTY Microsoft  Access  wazgUwuvasaumagiimansundieig

TUswnsu QGIS

4.3.1 nmsundrdayanlalusunsa Microsoft Access
Microsoft Access Hulusunsugiudeyaiinnnmdouyalusunsa Microsoft Office
mlusunsuasadidideyaannlusunsy Microsoft Excel lalasmsiuazdisandayalud
g1udioya PostereSOL  Inwondenisld obeC  fildadsliludenountiivsdvosndangis
st deyadil
1) Ualusunsu Microsoft Access iden Create mugUfl 4.3-1 iiloadgruteyaazls
wii19emgUR 4.3-2 Tusunsuaga¥reaniududu Database..  iielwlday

dedanisfeyaaieanuisadenduiinduielnild



2)

3)

4)

\Foniuyuns External Data waznaidenlonsu Excel Liteidndeyanisnsain
Excel mugﬂ‘ﬁ 4.3-3

wieotdnteya Excel  mugUTl 4.3-4 Tiden Browse  Lilaldenlid Excel
fifosnisidudinaty oK agldvtvenugud 4.3-5 Yeyauansaning Excel
\den Worksheet  fidipsnmaindnteya udanatu Next  TUsunsuazvitnisuvas
unusnvastoyaliu Column Headings Tnednluifiniusuil 4.3-6 udsanduna
U Next iitordngiinsetvunnudnvusdoyaaiunsasivunlds do (Field

¥

Name), viaveya (Data Type), Avustdusvil (Indexed) waza1unsaenian
nandueedul ausuil 437 vdsantunaly Next azidhgniiinosivua
Primary Key wabiimadenly 3 sUsuu 1) Tilusunsuimunlyl (Let Access add
primary key) Tsunsuazadns Primary Key Tilasnisiiiuaedut ID Iinednluis
2) WUULABN Primary Key ﬁ]’]ﬂﬂaé’mﬂumsﬂﬁayja (Choose my own primary key)
3) wuulimuua Primary Key (No primary key) mmgﬂﬁ 4.3-8 mﬂﬂy’umﬁu Next
wdrguinaadedonisemuguil 4.3-9 wdanady Finish  asdavdaeiiiony
msthiddoyamsemusuil 4.3-10 Winatu Close Wioduan doyanissazgnuia
Tughutoya Microsoft Access nugUft 4.3-11 (Funoud 2-3 amnsavigiiion
foyanmssdudnle)

\denmssteyaiidesnisdseanludsgiudeya PostereSQL  Tnoadnuiudaidon
Export -> ODBC Database mugufl 4.3-12 udandnagliminaeuansdodoya
fidaoen MugUT 4.13 Adn OK szuaanthaeliieiden Data Source MUl 4.3-14
l¥idan Machine Data Source Wazidan Data Source Name 2103578N159 1961

nduna OK Yeoyadzgndwiuiaiednevie Intermet luggudeya PostgreSQL

AAvualy
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@&

Microsoft Access

Create  ExtemalData  Database Tools

o sme
Save Object As
@) sove Database As
[ open

B Close Database
Database3.accdd
S D800acccd
NRDSE_be.accd
NRDSE.be.accdb

Info.

Recent

Print.
Save & Publish
Help

2 options

3 et

Available Templates Blank database |
€ 7 f} Home
Blank Blank web Recent Sample My templates
dotsbase | ctsbase  templates  templates
Office.com Templates. [Search Office.com fortemplates 15
B B N e B e B
ot I (o (r
Address Book  Annual Assets Blank and Books Budgets  Business  Calculator
General
= File Name
Calendars Contacts Database Education Email Event Fax Covers Financial
CAUsers\Gigabyte\Documents\.
Food and Forms. Health and Industry Inventories Invoices. Labels. Lists
Nutrition Fitness Create
Logs Marketing Medical Nonprofit Order Papers and Personal  Planners and
Reports. Trackers.
Presentations  Projects. Sales Technology

3UN 4.3-1 nihaalsuaulsingy Microsoft Access

@

5 ‘ Databased: Database (Access 2007 - 2010) - Microsoft Access

Home  Cieste  bemalData  DatabaseTools | Fields | Table > @
EDateaTime L Name & Caption = Data Type: - | [ Required
b aB 12 © = m S I
2 vesmio = Detauit alue Fomat: Fomating v | [] Unique
View | Text Number Currengy .. Delete | o Modiy Modify Memo | SEk Validation
g i More Fields - 123 Freta size Lookups Expression Settings - | =2 % 1 | i % O indexed =
Views Add & Delete | Propeties | Fomatting | Fieldvalidation |
mAdshd 4
All Access Objects. ® «
(search. o D + |GickoAdd +
Tables £ Naw
3 Tabler
Record: W< 1of1 |+ M+ | GhoFiter | [Search

Ratachast Uisis

a7

3U# 4.3-2 nihaegudeyaveslusunsu Microsoft Access
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(&

Home Create External Data Database Tools
‘I‘j —= BH i Text File ‘I':J E
¥ LS @ T4 ) B N

N = e ML File |

Saved Excel | Access ODBC Saved
Imports 1 Database ': More | Eyports

Import & Link

5UM 4.3-3 \deniidvoyaann Excel aaglusunsu Microsoft Access

Get External Data - Excel Spreadsheet ? x

Select the source and destination of the data

Specify the source of the data.
Eile name: |\ Jsers\Gigabyte\Desktop\stat_t53 edit.xlsx

Spedify how and where you want to store the data in the current database.

(@ Import the source data into a new table in the current database.
If the specified table does not exist, Access will create it. If the specified table already exists, Access might overwrite its contents
with the imported data. Changes made to the source data will not be reflected in the database.

(©) Append a copy of the records to the table: |Tapi=1
If the spedified table exists, Access will add the records to the table. If the table does not exist, Access will create it. Changes made
to the source data will not be reflected in the database.

() Link to the data source by creating a linked table.

Access will create a table that will maintain a link to the source data in Excel. Changes made to the source data in Excel will be
reflected in the linked table. However, the source data cannot be changed from within Access.

oK Cancel

JU# 4.3-4 miihaednindeya Excel

Y

E Impert Spreadsheet Wizard

Your spreadsheet file contains more than one worksheet or range. Which worksheet or range would you like?

(@) Show Worksheets
() Show Mamed Ranges

Sheet1

Sample data for worksheet 'stat_t55',

11 FRV_IDFrv_name RMP_IDAMP_Mame([TAM_IOTAM_Name pTOAviale FemalePop  House i‘

|12 p91z2{i0 P UAL00l  puewsruas [L00101pnyrows LSS 1wl 001010 2422 [1.667 @089 0,256

|3 p912[10 PFIVMWEMIUAYLO0L  puewsyuas [100102unuredouswidisu:d 1001020 b,984 p,602 [11,586p,358

|4 p912]10 AFIMWEMIUASLO0L  puewsruas [L00103Mu 1 ins 18Uds [Loo103p l,534 [1,868 (B,402 p84

|5 poizjio PsammLmuagl 001 puawsruns L00104uueasieusiegs  [L00104) L,753 [1,678 (3,431 0,139

|6 p912[10 pFEHLIuAglo01 buswsEuAs [10010SkuwAadvada (1001050 418 [1,862 33,280 pa9g

|7 po1zji0 PsamLmUAgL00L  pusAwsruns L00106uuaET Tz [Loo1060 L0907 [1,263 R,360 [704

|8 p9izji0 P uAgL00l  puewsiuss 100107y rauasivg Loolo7p 2,219 P.&s0 B,079 0,635

|9 912110 praumuaglool  prewsruas 100108uynaIRLa6 [Lao1osp n,171 [1,407 2,578 1,212

lLop91zio AFIAEMIUAZLO0L  puAwssuns 100109uatussans Iy [Looio9p pe7 1,054 R,021 @26

lL1p9iz2{i0 P uAgLo0l  puewsruas [L00110purwue Looliop B,045 [3,935 5,980 Q2,032

lL2p912i10 prawumuaglool  prewsruas 10011 1unmaustuwsuy Lao11ip 2,389 [2,343 4,732 P,106

[13p91zio AFINWEMIUAFLO0L  puewsyuas 10011 2unuaeinauwsyen 1001120 [L,404 [1,580 R,984 p71

14p91210 hsammumumgl002  puandn L00201pwrandn Loozoip 7,950 004 [13,9543,623 v|

i) i
Cancel Finish

5UN 4.3-5 ni3ouanitayadnnTateya Excel
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Microsoft Access can use your column headings as field names for your table. Does the first
row spedfied contain column headings?

[+#]First Row Contains Column Headings

e el = 2 S N Y N SR

Field|PRV I[Prv name AMP TAMF NameTAM IITAM Name Fieldd |FiOTO|Male |FemalgPop [House
paizi0 PV UAL001  pyawsruns L00101MaawssLsuuwIs 18Il 001010 422 [1,667 B,089 [1,236 ﬂ
91210 NFIMHLIMIUASL00]  fuewssuns [L00102uaaadayswndisus (1001020 5,984 [,602 [11,586[,358
91210 PFVHLIMIUAYL001  puswssuas L00103pnains Huds [Lo01030 1,534 (1,868 [,402 PB4
p912[10 PTHUWINASL001  puawszuas 100104uanadsieysiegs 1001040 753 1,678 B431 1,139
pa1z200 nFaHLIMIwAgL001 BEWsTUAST 100105uemativiaida 1001050 1418 1,862 [(,280 Po98
paizio0 PFawunIuAgl001l  puewsruas L00106uuraa g Loo1060 L,097 1,263 B.360 [FO4
91210 AFIMHLIMIUASL00]  fueAwssuAs [L00107paauisiaq Looio7o P,219 p,860 pB,079 [1,635
91210 PEHUIMIUAgl00l  puawsruas L00108uuanatRtan [Lo0108go n,171 f,407 p,578 [1,212
p912[10 PraHuIuaglool  puawsruas L00109uuiatusaaasiu [Looio9n pe7 1,054 R,021 P26
pa1z200 PromumIuadli0l  puswsrums 100110pwatuwIuau L001100 B,045 (3,935 p,980 R,032
paizi0 NFHHNIUAZL001L  puawssuns L0011 1Meatnatuws Looiiip B,380 2,343 B,732 B,106
91210 AFIMHIMIUASL00L  fuewsyuAs L0011 2uaiRaiuwseen (1001120 404 [1,580 P,984 P71
p912[10 PTWUWINASL002  fueadsn  100201uwandn [Loo2010 7,950 f,004 [13,954 1,623
p912[10 PsaWuwIuegl002  fueadsn  [100202uinafiswenig 1002020 p,022 f[,578 [11,600[3,075 j

=

2

Cancel < Back Einish

5UN 4.3-6 viaensivuaiinseteya Excel

E

Import Spreadsheet Wizard X

You can spedify information about each of the fields you are importing. Select fields in the area below. You can then modify field
information in the 'Field Options' area.

Field Options
Field Name: Data Type: Double "
Indexed: Mo T [] Do not import field (Skip)

Prv_name AMP II|AMP NameTAM I[TAM Name |Fie|d8 FilOTO|Male |FemalgPop |House
pmumIuRgl 001 luswszums 100101kananssusuuwis il o0101p 422 [1,667 H,089 [1,256 i‘
PFIHUMIUATLO0L  puewstums 100102pwaTouswidisua (1001020 b,984 p,602 [11,586p,358
AsamMUAgL00l  faewsruAs [L00103nains 1 Huis 001030 1,534 [1,868 B,402 P&4
PRWHUWILASI001  ewssuas L00104uanadsiausimgs  [L00104) 1,753 [L,678 B431 1,139
pemumIuRgl001 Luawsruas L0010SKuomadviaid@a 1001050 418 [l,862 [,280 Bo98
PsaWUWIUASI001  paswssunas 100106pnaEnHiath Lon106p L.097 [L,263 R,360 [f04
peamuAgl00l  faewsruas [L00107uaauasiaq Lo0107p0 P.219 p.&60 5,079 [1,635
pemumuaglo0l  prewsruss 100108uuanaInsaam Lon108p 1,171 {407 R,578 [1,212
peamumuRgli0l  prawssuas 100109 atusaas 1M Loa108p pe7  [1,054 R,021 B26
P UAI 001 puewsrums 100110pwaruan Loo110p B,045 [(,935 p,980 032
permumIuRgli0l  pawssuas 10011 nanauanuwsw Hooiiip P,389 P.343 H,732 P,106
P uaAgl00Nl  puewsruas 100112umaTnaumssen Loo112p IL404 [ 580 P984 B71
pgnmuMIuRgL002 meqzim lﬂﬂznlummﬁm Loo201p 7,950 F,004 [13,954[,623
pEHLIMIUAEL002 nmmﬁm 100202kanTsweanuna 002020 b,022 p,578 [11,600B,075 v|
»

Cancel < Back Einish

3UN 4.3-7 miRemsimunfuanwzdeua Excel
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=] Import Spreadsheet Wizard =

Microsoft Access recommends that you define a primary key for your new table. A primary key is used to

= uniquely identify each record in your table. It allows you to retrieve data more quickly.
| RETERT T
= FEERT T
B wan win s 2
| e @?_et Arress add primary key. .
Rl +ox wx e (C)Choose my own primary key. o
(O)Ng primary key.

ju]

OTO[Male |FemaledPop |Hou
422 [1,667 H,089 1,25i‘
5,984 [,602 [11,5860,39
1,534 [1,868 p,402 P84
1,753 [1,678 B,431 1,13
n.418 [1,862 [,280 P93
1,007 [1,263 P,360 [704
2,219 p.as0 p,079 [1,63
n,171 [1,407 R,578 [1,21
pa7 1,054 2,021 B26
B,045 [B,935 k980 P,03
P,389 P,343 #,732 P,1(
1404 1,580 R,984 P71
7,950 6,004 [13,954 3,63
p.022 §B,578 [L1,600 3,U'ﬂ

PRV I[|Prv name AMP _IIAMP NameTAM IITAM Name |Fie|d8

[La Pernmumuaglioil  pewsturs 100101 laravissusums B3l 00101
ii] PRI UAFIO0L  puswseuas 100102y Tauswifisusd (100102
[La eamrmuAglo0l  puawssuns 100103panIns Ui 100103
Lo hsammumuaglool  pewssuas 100104uawarsiusiegs 100104
Lo PsanmumuAgl00l  prewssuas 100105uumaidviaida  [L00105
[La hsammumuaglool  pewssuas 100106uaaTath 100106
Lo peanwumuAdl00l  puawsruas 100107pnnausing 100107
Lo peammumuAgli0l  pewssurs 100108 naa Raan Lo0108
Lo P uAglonl  puewssuas [L00109M R HuEaIAT I Looiog9
Lo e uaglol  puewssuss [100110pu i uwINan 100110
Lo P uaAglonl  puewssuas 10011 10U azuns Y looiil
(Lo g uaglo0l  puewssuas 10011 2nywinauwssen (100112
Lo hsammumiuaglin?  peadsn  100201ueHadn Loo201
Lo heaummumuagl002 pueedn  [100202uni0dswaiuia 00202

[ — - = T~ [ = W I~ O — B~ By~ o B~}

Cancel < Back Finish

gﬂﬁ 4.3-8 ¥1130A1MUA Primary Key

That's all the information the wizard needs to import your data.

Import to Table:
stat_t59

11 would like & wizard to analyze my table after importing the data.

5UN 4.3-9 mieeivuadensneteya Excel
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Get External Data - Excel Spreadsheet ? *

Save Import Steps

Finished importing file 'C:\Users\Gigabyte\Desktop\stat_t59 edit.ysx’ to table 'stat_t59'.
Do you want to save these import steps? This will allow you to quickly repeat the operation without using the wizard.

|:| Save import steps

Close

JUN 4.3-10 wihveuanuasadunsiditoyanis1e Excel

All Access Ohjects = «
|Search.. 12
Tables b3

B stat tso

EEH Table

5UM 4.3-11 nU190UaAIN519UBLATINLIYEY Microsoft Access

U

Tables x || * M)
B stat B2 ibnen
j Table-g Design View
Import ¥
Export » | & Excel
_’:,‘ Collect and Update Data via E-mail [+ SharePoint List
= Rename (W} Word RTF File
Hide in this Group = PDF or XPS
Delete A} Access
¥ cut M_'} Text File
By | copy =% XMLFile
5 @} ODBC Database
_1 |@F HTMLDocument
= B> dBASE File
ﬁ' Table Properties @P Word Merge
l@’ Check Web Compatibility

JUT 4.3-12 uansnisidendieandayariu ODBC v8d Microsoft Access
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Export ? X

Export stat_t59 to:
stat_t59
in ODBC Database

Cancel

5UN 4.3-13 nih9euanidayanis1azdIsanyed Microsoft Access

Select Data Source >

File Data Source  Machine Data Source

Data Source Mame Type Description
dBASE Files User
Excel Files User
MS Access Database User
User
PostgreSQL_ThaiWaterFlan  User
presentdata User
wateruse_dom User s Wikl ssans

Mew...

A Machine Data Source is specific to this machine, and cannot be shared.
"User" data sources are specific to a user on this machine. "System” data
sources can be used by all users on this maching, or by a system-wide service.

QK | Cancel ‘ Help ‘

3UN 4.3-14 uansnisaseandeyalaeiion Data Source Miould ¥o9 Microsoft Access

4.3.2 Myt dayanlelusunsuQGls
lUsunsu QGIS wenanMsaNnsauansteyaasaunagiimans lUsunsudeaunse
dvwantoyadgiuton PostereSOL Tdsil

1) @enwyuns Database \don DB Manager -> DB Manager mmg‘dﬁ' 4.3-15 LaIAdn
waentaenugUil 4.3-16 \denlensu & azuanwtae Import vector layer
PuFUT 4.3-17 \den Input  Inldfideanns Tudiu Output table 1den Schema
Ju public  w¥enaTemsndludifiodndiudanatu ok ietdnddeyad
PostgreSQL

2) LﬁaLa%?;ju%a;gaazﬂimgmmwsmamug‘dﬁ' 4.3-18
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@ aaGis

Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS  Processing Help
Do BRERE[2 55 0 M —
= eVis 3
f . L L ., == ab abc abc abc
. / | d l;] / m S B D Offine Editng ~ * ® = L C

Uﬁ 4.3-15 n1sidennisaseandeyaludigiuteya PostereSQL selusunsy QGIS

» @ Oracle Spatial
-

W Virtual Layers

&4 DB Manager — O
Database Schema Table
2 EE s
Tree Info Table Preview
; @J GEOPECkEgE SIP DBOO

v % PostGls
SIP_DEOO Connection details
postgis
wordpress Host: 161,200,88.2
User: wrsru_admin
'I.lniﬂ.g:ul Database: sip_dhb0d
& Spatialite

General info

SErver version: PostgreSQL 8.3.23, compiled by Visual C++ build 1400

PostGIS

‘1J‘1'7i 4.3-16 %190 DB Manager § %msuama PostgreSQL pelusunsu QGIS

= Impert vector layer

? X

Input | 25_basin

V|8

] import only selected features

Update options

Cutput table

Schema |public

Table | 25_basin

Options

1 Primary key id

[] Geometry column geom

[] Source SRID [] Target SRID
[] Enceding UTF-8

[ Replace destination table (if exists)
[ Create single-part geometries instead of multi-part
[ convert field names to lowercase

[ Create spatial index

Cancel

5UT 4.3-17 19 Import vector layer grudioga PostereSQL selusunsa QGIS
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=EE

Tree Info Table Preview
" GeoPackage - ublic -
@ Oracle Spatial p
v & PostGlS
v SIP_DBOD Schema details
A bl
@ PSS - Owner: postgres
® 25 basin Comment: standard public schema
- 9_basin
amp_id T
g amz;oe - Privileges
.? basin_fac51 User has privileges:
- cp_project_used * create new objects
- fac51-p_thai * access objects
geography_columns i
H nenmetrs fﬂlllmﬂ= il

3UN 4.3-18 nihveuanisiensteyadnmsiiditeyadguteya PostgreSQL

aelUswNsy QGIS

FunaunkansluuninansliAunI T UEIULUULAS Y 1ELAZLUY Internet MASaNE

v a

Un3deanunsadndeyadsruugiuteya wazanunsawdsludeyasenineiuniussuuiniediy

wazszuu Intermet  Taglddududesasigrudeyanenmuusazlasanis saudgasisdoya

anunsadanisteyaldnasniia duiduanuazainvesinifeuazdanisteyanans
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Abstract

Global Population datasets are always needed for analysis, planning and
supporting operation of nearly all kinds of activity on the Earth. In the last two decades
institutions have been attempting to develop global population datasets from remote
sensing technique aiming to improve coverage, spatial resolution and updating time.
In this research we opt two open global population datasets namely WorldPop (WLPP)
and Facebook/Al Population (FBAI). In the research we incorporated Thai demographic
data from the Thai National Statistical Office (NSO) which is developed from the annual
census campaign under the government management. To prove the usability of the
population dataset, Geospatial Big Data tools e.g. Python/Geopandas have been used
throughout the research for data processing and analytics. The research outcome has
revealed the superlative quality and possibilities of open global population datasets.
The Facebook/Al Population dataset (FBAI has been well modeled and represent Thai
population with approximate 14 million points for the whole 67 million of population.
The occupied ¢rid implies 2.45% of populated area over Thailand. The open global
population could fit well with geospatial Big Data analytics application and will more
utilized in the future.

Keywords: Global Population Dataset, Thai National Population Statistic, Big Data

Analytics, Facebook/Al Population Dataset, WorldPop Dataset
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A 2 Wiguiigudnnudsennssedminainyadeya NSO, FBAI Lay WLPP

NNIsUSBUIBUNUINUTEIINTIINTayausenislaniinavlisaiuuinduwsnin
Wisuileuiulszmnsandinadnudmfuaneiuinn wasidnvamiatuluiieds) wu
nguMNLMILAT FBAI SUszuinsannndt NSO 1u +58.7% Fsenaifudnuazdiaaianinnm,
1 “Uszansule” 110 Bndegraflesifiussnussndintinerdegiiuiuann wu aunsains
Usggn3a1n FBAI  SS1uiuannndiadi NSO fiv +100.8%  surudssrnisfiunnestull
auyAgruasudulssnulaiiAaanmstefugiuudlilldgneanudsluns fousug e
ARIINUTNIUBNENANAIITILIULIN AILAVLAAIAIULANAIYDIUTEYINT NSO FBAI way
WLPP  s18azidenqlaainmsidluniaauin n agudivinysevinsuasnanvsenaNgndoya

NSO, FBAI tias WLPP

3.2 11IN5EAYIAUEAITIUIUYTEVINT
WNNTNINITNTEAIUPALAAITILINUTEIINTIINYATEYS FBAI waz WLPP Uaya FBAI
fAnvuLdunIIMeTEeEi1aRaYne 30 Wes luvugnveya WLPP dszeerinegayng 100 was

Aaa

luseteseluiluanstoyatunuiniinisldusslovinfuiuunaunany Inedliaindoyaannnsaes
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WiAsATOUARNAUNUIEINM 2 x 3 M1519Alawns TuliuiiiFwilovasnuunsesy ¢ Usenausiey

¥ ' [ ! [

Hunlsang1U1agIaINTalaIuas I TNEAUAT NuilssnueguuasiuNagendaiagnisnidvd

AeeuiAlavenuunTEs N 4 uazqinilauiinisluniniansiiogevesgananunudays

[

Usz1ns9n FBAI (lapauduns) azuiulddndunmisesgaiuaniunulssynsaonnaosiuiiui

¥ '
= )

b = v oA o & & A =
Y03U1uTau01ANs Tuvaiideya WLPP  (lareudiniios) nsgangvilfuiuiiuagsiufsinud
auasnsase W ddnenmuaziianuazanlunmsihluldiwamevsiududeyagiasaumedug
wazlunmiiiaenndaatuduiutiugauansunuuszyinsluga WLPP  fg1uaugau1nnin FBAI

04 4.36 LN

4. n353eUszEnald Big Data Analytics

U ¥

dmsuyadeyauszying FBAI uay WLPP Judeyaruiatngiiivatsduaiusanese

9 Y

lusUwuu zipped CSV wag GeoTIFF lugUwuuusaimasvsedeyanin (gridded data) 31013

a 6 1Y A% 1 [ v 124 a a1 | .
UATIZUNUIVOYAVIFIUTZIINTUNEL TUNN WULVIYANIANYDIINUIN (sparse gridded data)

& v PN Y] v a ada " o 1 =
u‘lﬂ]@llaﬂ3371'”1331]ﬂ')iV]Q3ﬂfﬂﬂi@ﬂiﬂmqulﬂwWgﬂiﬂ‘Vlll‘lJig%']ﬂiL‘VHuu Iumjaﬂqﬂﬂiglﬂﬂﬂw

Y

¢

Ty 1% [ 7| '
1 o A a I 4

ad A dgll = o ! dgll  ° ! 1 o 3 [ IS4
VIWTJVIU’WL‘U’]WUVIQQ‘UUWN‘] W‘LJ‘VI‘H’]LLagLL%@QU’]WUVIH’JUGWﬁimglﬂJQ’]L‘U‘HLLaglﬂJ‘N'WI AIINFARIRMNG

Y
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dmsu FBAI doyausswinsiinisdiuuniduriends (men/women) 8ndae deiiulu

n13UszgnaldnilienavsdessudnuiulseynsneaesnalaIuiuisuiu luanwidedlaly
I~ dl = U ¥ v 1 a I3 Y a € A Y1

A1 Python Wwasesilaluniserudeyaiiigssuuneuianesiaiiinsisivseussendldsing
Tudagtuineinisdeya (data science) Mamthllannlagianzidonsiasevideyavuinivg
(big data analytics) Aetiunuidenuindeyariia Zipped CSV aunsnsudilaiesinsiuay
avminnideyaninusanes wasmewsnatoyafidiszynsunsiludnvusdeyaniniidesing
1INTINANIUIA?

v & oA %] v P o ] av

Aatiuiennuazaintunisidaudeya FBAI uag WLPP lundeuq fuldlaedig $1u3de
Jaldwondwislavssimeriudidslaasainniassdeya Tuauidedvihnisudaseivessevng
Tun3nves WLPP wazkdnidu Zipped CSV wwdienfiufiu FBAI doyadiegnsusinglumsig

v
J =

salull

M1519% 3 uaneieg1adeya zip CSV 31nyadeya FBAI uag WLP

v

YAUaYa Zipped CSV 311 FBAI (men)

RV

yadaya Zipped CSV 310 WLPP

latitude,longitude,population
8.7193056,99.7901389,1.798162
8.7223611,99.79375,1.798162
8.8495833,99.6181944,1.798162
8.8743056,99.6231944,1.798162

8.7190278,99.7868056,1.798162

latitude,longitude,population

20.4645491,99.9605243,1.148018
20.4637158,99.9555245,1.187064
20.4637158,99.9563578,1.187016
20.4637158,99.9571911,1.165497

20.4637158,99.9580244,1.160803

nsdenldniw Python LWﬁmeum%qaﬁﬂumﬁLﬂiwzﬁ%’azﬂauwmimg%’au”a Zipped
CsV azgnenuteyaitiselausnd pandas read csv() IUszavBamiieenduldonltunnane
wagarudnldmaduosudluudlusunniinseiaraireing GeoDataFrame() anileridu
lu Pandas/GeoPandas lun13a314ing GeoDataFrame 3nveya Point geometry eiiflarivu

%8A0 points_from xy()
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Watayaynuszvnsusngeglusuiuy GeoDataFrame t51anunsaussenaldluwuifn

Y84 big data analytic ladeuazanInunnsUssgndldninuueshanisieulewdany (spatial

}4
& & A

join)  @awiAallun1sliesiengiiansaumanfon1sins1ensdeuriuiudisinui (spatial

o

. @ & a I3 ° Y] v a A aAa
overlaying) Huladlay GeoDataFrame Aagiiilandusiulteaiuaninlunsnudeuiudsiiuine

[

flafu geopandas.sjoin() lnediguuuunislydsil

geopandas.sjoin(left_df, right df, how='inner', op='intersects’, suffix='left’, rsuffix="right’)

wanIINUUNITUTEENALTR19REAadldN15 AT IesuIAANITaSI9IngLTVIAN LU
Point, Linestring, Polygon Tun1sil python flausisdnnisteyaingisuindin shapely L3l

Sonldaule

5. fitag1ansUsenaldeu

14 1
A A

INNTIATIEINUITRYAUTEYINT LN FBAI HiAnuazidendaiuigendn WLPP Bnns

Y

IUIUANARIILALUSTYINTI0Y FBAI Aflteenin WLPP 4 4.36 wininlilusunsuinsizi
wislusunsuUszgnasulasinsuazinszidailotlifanirlunisuszgndldenuidamdentd

FBAI Tun53deussendldsoun

wa ¥

megrantlslunislideyaussunsemansainnisuifveyavuinlvey (Big Data) # 13u

yadoyauseyIns FBAI - 013U unldlun1s@n¥naurunsInyiukuklunauasns iy

Y

(%

AR TUBDNLULYIUINTT TUATI9E19N1TI NN UATIH

(%

TAUANUNTNADIIATIZI 30 AU x 30 NI

[

[y

Tnssevawudugazindeyalududssrnsenans FBAI fadidaluiaies fefudoyaanuse
iluysannsisginututeyalasaisiiugunararsisyulnnaisisnuns Joyanisld
Usgloviiiau doyaunuiinssudvdiau doyalassineauuau feyananszvudndeusanly
uisloyaiasugiadmmazdsuandendug lusegradunsinmeidnuuszvnsiifetes

nsimunesmisevauindugazni lunmaiiiuiisanuniugigniesweausegguningg

Uruiseunsdnnszangluiiuilagseuaunuiugnein
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Google Earth

AW 4 nsnszaneUszensiudedl 10, 20 uay 30 Alawes Usngiluduasddunazdden
TunTIA Tz ATsNuNRAILazn1sATEIeUTerInslusal 10 , 20 waz 30 Alawms
TUsunsuiitldeuaie python/shapely gairusvindnvessuisnaunlaainilendu
shapely.geometry.buffer() Yayaisviadinvesgafiasisiinesaziiludouriuiuteyalssvins
FBAI uagilasigin1siindunseunusieg GeoDataFrame.sjoin() Aenaninanlaagiiliiiasigi
ysanmsielllutesuagulalunmsesieluil
M13199 4 ulsznsiiceglusail 10, 20 uar 30 Alawnsuarduiuiiusey e

Tunse 30 x 30 wWns

spezmmnauniy_ | Jsvwnsldbninsesninavay () | Ussrrmwanwslfumeniou ()
10 nlawns 138,356 138,356
20 hlaLng 390,491 252,135
30 lalung 674,375 283,884
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o 1

andrednslulszyndldlunisfnyioenuuuwundunissaliaglvaidunisdadnisiivun

1%
£ } 74

wuALduUNIsazdrdsaandsaluludosduld ninian1diauawazkuldUN1UINEanUY

T Y
Y

wnun nAgzUsINglunm Tunsfinwmumuiidsaaitenardanstadefiansancdiag

WY N195995UNNTIAUSNSUTEBIBURAE NS IAUSNISVUAIEUAINTABLYAUABNULATIINE AN LY

[

Inglaniglasangauuide@eudiuiedeuglagaisuasdun dnvuzgivssinanignn

a wa 1

1A8T0ULATNANTENURIINADUTININN IS AR ABNURF99

o A

Jaduusnfionissessunsiiuinsussvivusarn1siusnsvudsduauiagddnign
Tunisfinwdanisasieiiuntumles (ouffer) WWuseiilngseuainuunduniseenludisas 30 nu.

d' ~ & o ! Y  a v A v " Y]
Lu@ﬂﬂ']ﬂaﬂ']ujﬂlwua']zﬂﬁaﬂﬁ‘Uﬂ']ﬁﬂuaﬂéﬂ@EJa']iVl@ﬂﬂu@'JEJﬁﬂ']u‘V]'J'NLLNuVL'J@UQQQVWQﬂu

6

Ingdseana 10 nu. Tun1sias1eeldizn1smadieseiaiaduninsessoeneieuyng

v
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! A v |t ! ~ o A Ao 5 1 v & A an &4 da
@aﬂ']u La‘NLL‘UQﬂQﬂaWQigﬂqqﬂaﬂquaglﬂmﬂWUV]‘UWL‘V\I@ﬁﬂ@uVUW‘N 3 ﬂ']ﬁouu’Jﬁ‘V]uﬂVluﬁgﬂmu

¥
A a

NSUUITRATININE NI UTNLTENTINTET19FYU “voronoi” Nudilugunatemasy “voronoi”

Mlile “Nunnaandaziidnaninnishiusnisussvnvulagseu”

o & dd = gy Y a
AINN 5 WUVW]aﬂ']UQgiJﬂﬂﬁﬂqWﬂqﬁlﬁUiﬂqsﬂsgﬂqﬂj‘Lﬂ@EJi'EJ‘U
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Google Earth

4
a o

A 6 NnavesUseynslununfanisalnidnenmlunslauinsnlngian

ANENAITTIR LTS UIENLA MY TYAUTEYINT FBAI  W1TLATIEN “Angnin

Y a s i = o & A Y a ~ °
n3liuINIs” wesAazandnuinduulssrnsluiunnisliiuinsluaantdisgaunsaild
UT8aNUNIMIUINT0IEn 1 HARANA1AUTUTUIAAI99) LU BUIALEN IUINNAT wazIUALAY

A A v X dog v oa Y v 44' & @ 1 v
willewnnUszvinsfiedlnds Tuiuiliuinisldaninuasdeyalsenovaus asdidudiegsld

&
U

e

a = = ° A & dg v oa ~
A1919N 5 LLa@ﬂﬂi@aﬂqu5ﬂlwzﬂqu3u‘U5375']ﬂi‘Vl'E)QIUW‘UWI‘V]UiﬂWiLLaﬁﬂiuqﬂaﬂqu

AUILLEY “oanfl DuulTErIng UREN T
0 an i 271,837 large
1 A0 TIUIULE D 36,768 small
2 an Tumlis 75,669 large
3 AAMDIPEE 45,660 medium
4 F0TIUNAIVNY 45173 medium

6. unagUuazuuInenIsaiiunissaly
Tayalszyinslaniianudidgydiniunisiasiinunuaiunisiugnianssy
Wesnuywdilugudnaisuazineadesansluimiianiouasmesseiiniuuian1dusigg

fanunegrgalunisdniteyauseynslansieiddrsiasvetlnauazuuuinaemendnmans
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'
o

ngugouielilateyauseynslaniarusuusalideyaiiniuaziduani1eiiunisgaluay
Tidutagiuign wazananfindde Facebook Al Team laldnndnennifieusiuasidengaun

¢ v a v o Al . . ° vy 1) ) =
LAILWAILNNTTEUTTIVOUATEN (machine  learning) viliiladayaussviseAunainsou

)

woipunslusUuuunIadsusuin 30 wes x 30 wes lunuidedlfdendnugedeyalan
AftaunazidoagaaauaziJudoyaln 2 yafeyndeya WorldPop (WLPP) uavyndeya
Facebook/Al Population (FBAN) Tuiiufiussimalendeutuldfinisihdeyasdinuszsnsmans
ved1dnuaifuiagiunuseuiisudeyaadfussvinsaansuisufdudeyaUssvins
lananudmadusludszsns
foyavszvnslanildidudoyadeiumisiasianuazidoaguariidnuaszidu sparse
data flesanmissaugruliaitasouasdifuuulandnidudwunnitldmns funmsdaiugiu
Fedumndesnisuansszennslandouuudiaestayanin (gridded data) 3so1ananilddrdoya

Usegnslaniludeyaiivesinauin (sparse  gridded data) Tunuddenuindeyaussyins

4 1
A A

310 FBAI  {61Un99099aNikanlnuUsyyInsaonnaoaiuiluivesinusaueInIsuInngd

Toya WLPP satiudaya FBAI Fslidneninuavianuasaintunisinluldimsegisiuiudeya

Qiiansaumadue wazdwutugauansunulszyinslugaidsiuiugaliuntdndmsudssine

14 1
A A

Inefivszana 14 drugedwmsudssmnslulszmalng 67 duaupaduiiufidlos 2.45%
TumAdeldfivseuiisuinsliindesiiolinsesideyavuinlug Python/Geopandas
wazlaus3due 1wy python/shapely  wgaeluidenazihunld@neinssudsussuiaiiiolst
maUszendldivszdninim nansidedaliiiuindeyadszynslan FBAI nun nuazanunsn
Uszgnaldlanninnindeyaadinuseuinsaansanddnauaiiuianid wagluanidedsasula

TYAtayaUIEIINTLanaN Facebook/Al Population dAMANLAZANNABAARBINUANINNTAY

'
[ [ 1

fuguaswesUsznsluiufidsming g vesssinaluanddeduandmiunisinluuszand
MIULUINNNITIATIERTaLavUIn Mg launlagitn1sinsengilasaume Nazilinlonia

ilulgluausngg lasg1aninewang
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7. UIFIUIUNTU

Bonafillia D., Gill J., Young D., Kirsanov D., Basu S. (2019) Building High Resolution Maps
for Huminitarian Aid and Development with Weakly- and Semi-Supervised
Learning, CVPR Workshop 2019,

Dobson, Jerome & Bright, E. & Coleman, P. & Durfee, R. & Worley, B.. (2000). A Global
Population Database for Estimating Population at Risk. PhotogrammEng Rem Sens.
66. Jatem A.J. (2017) WorldPop, open data for spatial demography

Lloyd Christopher T., Sorichetta A., Tatem A.J. (2017) Data Descriptor : High Resolution
Global Gridded Data for Use in Population Studies , SCIENTIFIC DATA

Thailand: High Resolution Population Density Maps + Demographic Estimates, visited 1
June, 2020, https://data.humdata.org/dataset/thailand-high-resolution-population-

density-maps-demographic-estimates#
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ATNAUIN N

aguduaulsEInsuasNaniiesznineyadaya NSO, FBAI uag WLPP

d6u SWa Fouia NSO FBAI HAG HAaR19% WLPP HAGIN HAG3%
1 10 [AFMWUVIUAS 5,676,648 9,010,640 | 3,333,992 |(+58.7%) 9,011,724 | 3,335,076 |(+58.8%)
2 11 [a.@uwnsdsnns 1,326,608 2,319,686 993,078 |(+74.9%) 1,744,255 417,647 ((+31.5%)
3 12 [2.uunud 1,246,295 1,600,344 354,049 |(+28.4%) 1,444,479 198,184 |(+15.9%)
4 13 [a.1vusni 1,146,092 1,773,766 627,674 |(+54.8%) 1,186,693 40,601 |(+3.5%)
5 14 |3.WSTUASASAESHN 817,441 765,899 (51,542)|(-6.3%) 807,467 (9,974)|(-1.2%)
6 15  |3.8790a9 280,840 233,756 (47,084)|(-16.8%) 261,281 (19,559)|(-7.0%)
7 16 |a.awus 758,733 753,526 (5,207)|(-0.7%) 744,969 (13,764)((-1.8%)
8 17 |3.80W3 209,377 164,991 (44,386)|(-21.2%) 202,145 (7,232)((-3.5%)
9 18 |a.foum 328,263 271,294 (56,969)|(-17.4%) 304,694 (23,569)((-7.2%)
10 19  |3.d5313 645,024 766,478 121,454 |(+18.8%) 628,227 (16,797)|(-2.6%)
11 PLER E 1,535,445 1,809,461 274,016 |(+17.8%) 1,385,952 (149,493)((-9.7%)
12 21 |a.5zaa0 723,316 962,486 239,170 |(+33.1%) 618,031 (105,285)((-14.6%)
13 22 |a.dunyd 536,496 466,613 (69,883)|(-13.0%) 478,992 (57,504)|(-10.7%)
14 23 [3.8910 229,914 245,051 15,137 |(+6.6%) 207,938 (21,976)|(-9.6%)
15 24 |a.azmdenn 715,009 737,602 22,593 |(+3.2%) 625,582 (89,427)|(-12.5%)
16 25  [a.a9du3 491,640 603,478 111,838 |(+22.7%) 442,296 (49,344)((-10.0%)
17 26 |a.uAsuEn 260,093 239,767 (20,326)|(-7.8%) 225,441 (34,652)((-13.3%)
18 27 |a.dFsum 564,092 555,966 (8,126)|(-1.4%) 488,931 (75,161)((-13.3%)
19 30 |3.uATIUAIN 2,646,401 2,363,528 (282,873)/(-10.7%) 2,706,739 60,338 |(+2.3%)
20 31 [3.55ud 1,594,850 1,116,226 (478,624)/(-30.0%) 1,461,569 (133,281)((-8.4%)
21 32 [A.d3uwmd 1,397,857 979,586 (418,271)|(-29.9%) 1,275,365 (122,492)|(-8.8%)
22 33 |A.AEAzIAE 1,473,011 932,065 (540,946)|(-36.7%) 1,312,994 (160,017)|(-10.9%)
23 34 [d.auanusi 1,874,548 1,687,376 (187,172)/(-10.0%) 1,755,752 (118,796)|(-6.3%)
24 35 |3.41d85 538,729 433,677 (105,052)|(-19.5%) 491,323 (47,406)|(-8.8%)
25 36 [3.7B9i 1,138,777 858,255 (280,522)|(-24.6%) 1,051,564 (87,213)|(-7.7%)
26 37  [3.87u1a135q 378,621 240,664 (137,957)|(-36.4%) 334,862 (43,759)|(-11.6%)
27 38 [a.dund 423,940 330,516 (93,424)|(-22.0%) 356,050 (67,890)|(-16.0%)
28 39 [3.wuaoi&ann 512,117 462,388 (49,729)|(-9.7%) 444,020 (68,097)|(-13.3%)
29 40  |a.mauufu 1,805,895 1,658,604 (147,291)|(-8.2%) 1,940,177 134,282 |(+7.4%)
30 41 |a.am67il 1,586,666 1,138,414 (448,252)|(-28.3%) 1,566,563 (20,103)((-1.3%)
31 42 |a.lAn 642,773 490,637 (152,136)|(-23.7%) 563,129 (79,644)|(-12.4%)
32 43 |a.uuavane 522,103 421,338 (100,765)|(-19.3%) 475,918 (46,185)|(-8.8%)
33 44 |3.umaEsAu 963,047 733,999 (229,048)|(-23.8%) 851,311 (111,736)|(-11.6%)
34 45  [3.5201d0 1,307,208 964,160 (343,048)|(-26.2%) 1,238,414 (68,794)((-5.3%)
35 46 |a.mWdus 985,346 740,291 (245,055)|(-24.9%) 907,648 (77,698)((-7.9%)
36 47  |a.@nauns 1,152,282 852,429 (299,853)|(-26.0%) 1,015,527 (136,755)((-11.9%)
37 48 |2.UATWUN 718,786 512,982 (205,804)|(-28.6%) 633,334 (85,452)((-11.9%)
38 49  [.UNATUNS 352,282 362,937 10,655 |(+3.0%) 298,471 (53,811)((-15.3%)
39 50  |a.Liteelvy 1,763,742 1,765,763 2,021 |(+0.1%) 1,666,210 (97,532)|(-5.5%)
40 51  |a.87WU 405,955 421,982 16,027 |(+3.9%) 383,363 (22,592)|(-5.6%)
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aguduulsErInsuazaniiesznineyadaya NSO, FBAI uaz WLPP (sia)

AMNAUIN N

A761Y TWa ~ Aonia NSO FBAI HAE HRA1% WLPP HAaE HAaG19%
41 52 |a.d1he 742,883 669,591 (73,292)|(-9.9%) 752,644 9,761 |(+1.3%)
42 53 AAATARL 455,403 404,539 (50,864)|(-11.2%) 445,685 (9,718)|(-2.1%)
43 54 AUNWS 445,090 440,414 (4,676)|(-1.1%) 467,711 22,621 ((+5.1%)
44 55 ERTg)I] 478,989 453,721 (25,268)|(-5.3%) 444,247 (34,742)((-7.3%)
45 56 A.NWELEN 475,215 362,847 (112,368)(-23.6%) 457,303 (17,912)((-3.8%)
46 57 |a.dteess 1,292,130 1,136,531 (155,599)|(-12.0%) | 1,318,389 26,259 |(+2.0%)
47 58 |a.widasdau 282,566 197,881 (84,685)|(-30.0%) 217,097 (65,469)|(-23.2%)
48 | 60 |aupsrssA 1,063,964 | 900678 |  (163,286)|(15.3%) | 1,002,759 |  (61,205)|(5.8%)
49 61 |n.aviosi 329,433 279,849 (49,584)(-15.1%) 294,501 (34,932)|(-10.6%)
50 62 |A.ANUWILWYS 727,807 820,674 92,867 |(+12.8%) 651,656 (76,151)|(-10.5%)
51 63 |3.000 654,676 520,701 (133,975)(-20.5%) 488,932 (165,744)|(-25.3%)
52 64 |a.dlwvin 597,257 614,032 16,775 |(+2.8%) 562,841 (34,416)|(-5.8%)
53 65 [|adimalan 866,891 929,306 62,415 |(+7.2%) 820,327 (46,564)|(-5.4%)
54 66 |a.Wans 539,374 512,145 (27,229)(-5.0%) 508,300 (31,074)|(-5.8%)
55 67 AlWAsSUSOL 994,540 882,609 (111,931)(-11.3%) 908,114 (86,426)|(-8.7%)
56 70 EXRbiii 873,518 757,359 (116,159)(-13.3%) 828,640 (44,878)|(-5.1%)
57 71 'i.ﬂ'lﬂ]jl'l.lu% 893,151 795,317 (97,834)|(-11.0%) 756,915 (136,236)((-15.3%)
58 72 AANITOALLF 848,720 797,873 (50,847)|(-6.0%) 790,941 (57,779)|(-6.8%)
59 73 |3.uasisu 917,053 974,887 57,834 |(+6.3%) 915,589 (1,464)[(-0.2%)
60 74 |a.d@unsanas 577,964 1,160,540 582,576 |(+100.8% 568,641 (9,323)|(-1.6%)
61 75 A./dUNIAIATIU 193,791 171,925 (21,866)|(-11.3%) 180,298 (13,493)|(-7.0%)
62 76 |A.nwusd 484,294 466,449 (17,845)|(-3.7%) 444,732 (39,562)|(-8.2%)
63 77 |a.svaduAddus 548,815 450,998 (97,817)|(-17.8%) 451,344 (97,471)|(-17.8%)
64 80 |3.uASARSIINSIY 1,560,433 1,398,434 (161,999)|(-10.4%) | 1,421,552 (138,881)|(-8.9%)
65 81 |a.nsed 473,738 358,214 (115,524)|(-24.4%) 388,131 (85,607)|(-18.1%)
66 82 |2 268,240 257,593 (10,647)|(-4.0%) 222,487 (45,753)|(-17.1%)
67 83 |a.quAm 410,211 711,843 301,632 |(+73.5%) 390,439 (19,772)|(-4.8%)
63 84 [3.d5mMgseil 1,063,501 1,029,163 (34,338)/(-3.2%) 966,834 (96,667)|(-9.1%)
69 85 |a.5¥uas 191,868 293,619 101,751 |(+53.0%) 171,613 (20,255)|(-10.6%)
70 86 A.UUNT 510,963 453,336 (57,627)|(-11.3%) 471,155 (39,808)|(-7.8%)
71 90 A./AIUA 1,432,628 1,525,625 92,997 |(+6.5%) 1,423,223 (9,405)|(-0.7%)
72 91 808 321,574 276,349 (45,225)|(-14.1%) 274,618 (46,956)|(-14.6%)
73 92 26050 643,116 566,705 (76,411)|(-11.9%) 606,440 (36,676)|(-5.7%)
74 a3 ALWNAY 525,044 449,074 (75,970)|(-14.5%) 456,259 (68,785)((-13.1%)
75 94 |a.ddeend 718,077 584,804 (133,273)|(-18.6%) 618,706 (99,371)|(-13.8%)
76 a5 A.4¥a1 532,326 419,868 (112,458)(-21.1%) 485,622 (46,704)|(-8.8%)
77 96 |3.undna 802,474 639,865 (162,609)/(-20.3%) 699,893 (102,581)|(-12.8%)

Epitl 66,413,979 66,413,979 66,413,978
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LUU180958FU WorldDEM 1fuuuudiasssziuasounquiinlannit 148.5 &1umisns
Alaluns LuudasdseAu WorldDEM Waunsegananuandnniseian1iiiieuduaauiusiau
d197239lan TanDEM-X lasA11usiuilo German Aerospace Center (DLR) AuuUI®W Airbus
Defence and Space WorldDEM ’LumiﬂizmamaﬁiaLﬁaamﬂ%’agaljmi‘%ﬁm intereferometric

processing teNARLUUIIARINURAT Digital Surface Mode : DSM MalanmigAdnuazidunas

Ly

Toyatsn1597n TanDEM-X Mianldudntllagndufinsewing wiauunsiag ae. 2011 uienaisd

Y

Af. 2015
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Taya WorldDEM #idanldlunisesniuuiuiidunisfandnduai Airbus segen
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1 World DTM (Digital) n@nsiausitiludoya

(3

1n115U5818989 DLR  Lagls8nNYoNam A4

il

a a

wuuTIaessEAvvesiiuiigiusema laglalinsvdndaugnasisuaziivnssaunaquesnluue
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luvagiagiuianunetgulunsinunuanvaugdAyresiuRIniuseme (terain feature)

1% 1Y (%
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WU WUIHURT SR80 SeauuInIesenifinueyseninsiugiuseimaniianuatagaiug
p1dsunladluiianiamsadiuegredundwsendn idwusaladl (break-line) iduwiusaladl
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AN 1 AWRAFVBILUUINRD95EAU WorldDEM DTM

foa WorldDTM flszezsinaseninsgadeya 12 was awazdongniemnads 12 wns
Toya WorldDEM gnwdndudayaviin 32-bit floating point szuufiing1dsunkuudiasdlan
WGS 1984  dauisedumshsldgnaanauasiiuinBessddoiuusiass EGM2008 dti
Tudosturmszuiildarn worlddDTM isuwinfussdunsiadiunans (svn vide MSL)

A1319% 1 AENYUEIDY WorldDTM

Specification Parameter Value

File Format GeoTIFF
Data Type 32 Bit, floating
NoData Value -32767.0
Projection Geographic Coordinates
Coordinate Horizontal WGS84-G1150
Reference System | v/ tical EGM2008
Pixel Spacing 0.4 arcsec (approx. 12m)”
Vertical Unit Meter
Absolute Vertical Accuracy ™™ < 4m (90% linear error)
< 2m (slope £20%)
Relative Vertical Accuracy ™™™ < 4m (slope > 20%)
(90% linear point-to-point error
within an area of 1° x 1°)
Absolute Horizontal Accuracy ™" | < 6m (90% circular error)
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Toya WorldDTM laannisseinuudeyaiinisannaifieudsduiusiuaiseauaiugs
Wilansss (ellipsoidal height @ h) Hudndeya WorldDTM lalduuudnesdessn (Geoid
Undulation : N) YSuseaulsidurseausasinunsn (orthometric height : H) flana1iuuan
wiog9lsAn wuudraesdoss EGM 2008 5uLﬂuLLuuﬁwaaaﬁﬁuamaﬂﬂ%’auuams%’ai’mﬂsamqu
jialan luitufivssimdlnsenafinnugndedlusedu “wns” widu deliuuniluvssmalne
ladliunislasainisuuuinassdessnniuazidengueslssinalng (Thailand Geoid Model
2017 : TGM-2017) Ingnsuunuivmsiuflofuumingrdoidedniuazawiaansaluvine de
wuudtaesgend TGM-2017 dmugnaealassau “5-aufwms” (Puttinpol and Duangdee,
2019)

Foduiilulasanise ensiasgviauuiugiussfunziatiunatsvesinedeld

n1suTuuidoya WorldDTM(Hpray) Alédamanudainen N 91nwuusiass EGM-2008

Negmzo0s UINNGUY ialvilddnseduniuganilonssiiiu h anauduiug

h = Ngemz008 + Hprm
5 o 1 ¥ o a 13 U ¥ 1 o = aa 5
ANUUUIALNINLUUNED98088A (Nrguy2017) "LiJiJiULLﬂmiszmuagﬂmﬁaﬂﬂsq

nilstduiielilaseiunesinuninnseaseaungiaUrunatswesing Senluniin (Hremao17)

wanslasaunisaalul

Hysy = h — Nrgmzo17
ALAINUUUTIABI80086 (Nrgua017) WUSEWAlNeTAaglug19UsEN -10 §3 -40

1 1 2 o = L2 lﬁl 1 lﬁgj
WS AAILAINLUUIIa0980086 (Nrguao17) HaAdtuNUARDlUT
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LONE1591999

Airbus 2015 : WorldDEM Technical Product Specification, Digital Surface Model,

Digital Terrain Model, Version 2.5, Airbus Defence and Space Intelligence
Damrongchai P., Duangdee N. (2019) :Evaluation of TGM2017 for Height System Using
GNSS/Levelling Data in Thailand, Transaction Journal of Engineering, Management, &

Applied Sciences & Technologies. Volume 10 No.10 ISSN 2228-9860
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2.1 NEANUTNLAEIVY
v
2.1.1 uwuuIaeesEnu World DEM
WUUI1a8932AU WorldDEM tJunuudiaesszaunseunguiialannii 148.5 a1u

M1519ALALUAT LUUTNRB9TEHU WorldDEM Wau1seeandnHandnn1seAan1iieuauee
UUReud1599lan TanDEM-X lagAausiuile German Aerospace Center (DLR) Auu3em
Airbus  Defence and Space WorldDEM lun1susziianasiaiilosaindeyalsnisvia
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Joya WorldDTMilsyueeseninegadeya 12 lns ANNAZIBEAYNABINIGA +2
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a o

wns Yaya WorldDEMgnwandudayauia 32-bit floating point syuufiind1sdavuiuuiaes
lan WGS 1984 dunszaunisfslagnanveuasiuingessdmewuuitass EGM2008 Astiuly

Wasruaseaunlaann WorldDTMeuswinduseaunzaliunand (smn %13e MSL)

M1379% 1 AENYaUEIDY WorldDTM

Specification Parameter Value

File Format GeoTIFF
Data Type 32 Bit, floating
NoData Value -32767.0
Projection Geographic Coordinates
Coordinate Horizontal WGS84-G1150
Reference System | yotical EGM2008
Pixel Spacing 0.4 arcsec (approx. 12m)”
Vertical Unit Meter
Absolute Vertical Accuracy """ < 4m (90% linear error)
< 2m (slope =20%)
Relative Vertical Accuracy ™" < 4m (slope > 20%)
(90% linear point-to-point error
within an area of 1° x 1°)
Absolute Horizontal Accuracy '™ | < 6m (90% circular error)
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Ua3a WorldDTM laannnisseinuudeyaisnisainaiileudaduiusiuenseeu
ANgUnilonsss (ellipsoidal height : h) fudnteaya WorldDTM lalduuudnesdienss (Geoid
Undulation : N ) Ysusesulsduaisesuaasinumsn (orthometric height : H) #enaniuiian
wiog19lsAf wuudiaesdessdEGM 2008 ﬁ?ul,ﬂul,wmi”laaq@i’ﬂmmﬁnﬂ%’agami%’ﬁmﬂ'ﬁamqu
jalan luitufivssimdlnsenafinnugndedlusedu “wns” widu deliuuniluvssmalne
ladiiun1slasinis wuudiaesiossiniuazidengeuesUsemalng (Thailand Geoid Model
2017 : TGM-2017) Tagnsuusudinynssamilefuumingdoidodvinazpnasnsaiumine de
wuudnaesgenyd TGM-2017 danugndedlasedu “5-wumians” (Puttinpol and Duangdee,
2019)
faduiilulasenis WensiesgnuuiiugiusedungaUiunansvesing 9lévin

nsUsuuAdeya Worldd™m  (Hprm) #lddamnan udawhidn N 91nuuudiass EGM-2008

N Ecm2008 WWuannduidnly wislildanssauanugamilenssidu A anenuduius
h =NEgm2008+Hprm
nnuhawinuuuiiaesdesss (NT6M2017) luuSuuirssdumilogunsss
anaTanilaly inelvldszdueasiniuninvsedrseaunziaviunalsvesine Senluiidin
(HT6Mm2017) wanalgmeaumsnaluil

Huyst =h-NT6Mop,

Anankuudaesisess (NTem2017) ludsewalneiirieglugisdssunn -10
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2.1.2 anagn1iisy Sentinel-2

A1Liey Sentinel-2  AliueulaelAsinas European  Copernicus  Program
nel@ Airbus Defense and Space for the European Space Agency (ESA) Fadlaruiien
489029 Sentinel 24 way Sentinel 28 anaiflsndesnisiariiaunssiaiuadasian
Sentinel-2A  gnudpsdugeanimiletuil 23 fquisu we. 2558  dewnldudosnudion
Sentinel-2B \{uansfiaea euil 7 fquigu 2560

ALfig Sentinel-2A THdulgeswuU Multi-Spectral Instrument (MSI) Uszneusiae
$29pAU 13 wuudldud 9apduniueaiu (Visible) Hrardulnddunsnse (Near Infrared)
Frenaunlindnliiindu (Short wave infrared) waztismduaud (Spectrum) s¥UUATILABY
Sentinel-2A m@mquﬁuﬁﬂ"ﬂaﬂﬁlmmﬂ 56° S B4 84° N vaweilengia warsanfmsamimes
wiflou (Mediterranean Sea) axfinmslassndusndaiuiiingn 5 Yu dedupiiunuanden
BeuUR 10 m 20 m wAz 60 m AUATIeAIN 290 km Lileanwafiuats waglasuuas
sramnzanvuzatenm Ideenuuuidlaasseunisending 14 seusedu ianugs 786 km

Joyanimateniey Sentinel-2A \udeyailiialdding



Gl’ﬁ'Nﬁ 2 uavannsuusaviduasyae Sentinel-2 (S2A & S2B)

Spectral bands for the Sentinel-2 sensors('®]

Sentinel-2A Sentinel-2B
Sentinel-2 bands
Central wavelength (nm) Bandwidth (nm) Central wavelength (nm) | Bandwidth (nm) Spatial resolution (m)

Band 1 — Coastal aerosol 442.7 21 442.2 21 60
Band 2 - Blue 492.4 66 4921 66 10
Band 3 — Green 559.8 36 559.0 36 10
Band 4 — Red 664.6 31 664.9 31 10
Band 5 — Vegetation red edge | 704.1 15 703.8 16 20
Band 6 — Vegetation red edge | 740.5 15 7391 15 20
Band 7 — Vegetation red edge | 782.8 20 779.7 20 20
Band 8 — NIR 832.8 106 8329 106 10
Band 8A — Narrow NIR 864.7 21 864.0 22 20
Band 9 — Water vapour 945.1 20 943.2 21 60
Band 10 — SWIR — Cirrus 1373.5 31 1376.9 30 60
Band 11 — SWIR 1613.7 91 1610.4 94 20
Band 12 - SWIR 2202.4 175 2185.7 185 20

2.2 9UIYRATNTIUANUAANNYIVD

2.2.1 World Resource Monitoring from Space ¥84 BLUEDOT
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Fagio Joyatoya viatoya walulagn1ssumudeyawasmineay
SWBD | SRTM Water Body Data VAWes | Interferometry Synthetic Aperture Radar 210 Space , US
2003 National Geospatial-Intelligence Agency (NGA) wax NASA

ASTBD | ASTER  Global — Water | usawes | 1LAS12%a1n ASTER Global Digital Elevation Model 1 e
2019 | Bocies Database Taweiloamnamoeviida AST LIA doyaunainauia

' ' < [ .
I“Wi'g?W’A"' 0.2 w50y, 9sunaeiciu Gland, 1:ocean, 2:river

, Zxlake
WRZ | Water Resource Zonas QRS | AISTLATIE LT AUTE LT AINTEA WAL R LA a0
2019 | Level 1104 | lydroSI IEDS, | lydroROUT, | IDMA
GRIN | Glabal River Network LIAADS TLAS 'I&‘ﬁ'ﬂ"lﬂ?'1"1‘.11‘/?'&1”1’1'6@13“’11ULL‘1J“lJ'w'T"Iﬁ'r'NF]'r’JZJﬁ"JH?F]‘g
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1A59n15 BLUEDOT — Water Resource Monitoring from Space
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Ui 3

YUADUNITANEUNTS

3.1 1nsasileflilusuide
3.1.1 deyanldlun1side
3.1.1.1 nmaneaiigy Sentinel-2 21n Copernicus Open Access Hub
Ingldnseulusunsuniwluneulunisnnilnanyadayaningionniiey
WU Application  Programming  Interface  (API) lasidl URL ~ Address  @®

https://scihub.copernicus.eu/

=

wnemg - dwiudeyaiianinsaninilvanld asduaniug Online  Faae
Tuaa9? 2019-2020 Wuduunn mndesnisaniluanlulusnwilesnnan snududead
n13 request Yoya
3.1.1.2 W& FormatkmL sswawumma’qtfw
Tuns3deifldlusunsu Google Earth Pro Tumsa$alwd FormatkML fisey
foyanianimans wazvouipuvanifiaula
3.1.2 TUsunsunaunnes
3.1.2.1 Python version 3.8.3
Library #l#lulusunsudl
- Sentinelsat version 0.14 :1Hlunisidnds APl eanilnanningne
AN TIUEINNT Query Taya 3nN5LY KML
- Rasterioversion 1.1.5 : g8 1udaya bands veanmatgn1iiie $3u89
miﬂizmama‘ﬁayjalﬁaagw NDWI (Normalized Difference Water Index)
wagldlunstuiindeyauseian raster eanulu Format TIFF
- Scikit-image version 0.16.2 - Taflunsvin Image Processing Lﬁam
YOULUAVDIUNEIN
~ Shapely version 1.7.0 : 14lun13danns Spatial Data vewunasn
waewnn:  lbrary  Pesududrundnaedlusunsy Fail lbrary  fildau

uaﬂmﬁamﬂﬁlﬁm Geopandas, GeoJSON, datetime, matplotlib, ogr2ogr, gdal
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3.1.2.2 Google Earth Pro version 7.3.3.7721

Tdwiumsasialnld FormatKMLTunsseyveuwsveumainiaula

3.1.2.3 QGIS version 3.10.7
Iddmsun1sgUeya Raster uag Vector LHoNTIAARUAIINYNADIVBIAINAA

sruUiiin IufUT e ulALANNUTEINARARENIN

3.2 N1598NLUUNISIVY

1 =2 av & & v 1
HUINSANYIIUIRELUY 2 YURDU lﬂLLﬂ

3.2.1 Yumaunsinseudaya

. B
( dunsumssdmiing,

I 52 MSL1C_202001197033051_NO208_RO18_TATPRR 202001 19TDG2014.SAFE

BOA) (803 + B0
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3.3.1 YunauNsIsENdaya
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Flow Chart
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Flow Chart
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Index : 14
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Processing level 1 Level-24
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(owaz) | (Boway) | (Bowar) | (Sovaz) | (Sovay)

@) | @waw) | @) | @) | (@)

13 syagharluniseusy / dunuifianiig 68.00 20.00 12.00 - -
AN AN
17 5 3
14. ﬁﬂ’mﬁﬁ%ﬁ]’]ﬂLLa%ﬁﬂ’J’]ﬂJLMN’]%ﬂﬁJ 72.00 28.00 - - -
18 7
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(3owa2)

(A7)

2. YoldUBLUZDUN

apnldnaue show case MpsldAnwmSeRmuszu dmsuldnuass

- ansflenansusgnounsandeluasiastunou Welsiilsanansamaiu

_ eunlivhalasazioaniniludiuues colab deiiuselevtiunn

- msdnousunduioluosnliuuy QR code iteariulnandoyailisznouns

workshop tieaaraitunseseutayanisvin workshop + Aalusunsy









