GEO-INFORMATICS APPLICATION FOR ENVIRONMENTAL
HEALTH MANAGEMENT IN TOURIST SPOTS OF KHAO YAI
NATIONAL PARK

NAVAVIT PONGANAN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(TECHNOLOGY OF ENVIRONMENTAL MANAGEMENT)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2011

COPYRIGHT OF MAHIDOL UNIVERSITY



Thesis
entitled

GEO-INFORMATICS APPLICATION FOR ENVIRONMENTAL
HEALTH MANAGEMENT IN TOURIST SPOTS OF KHAO YAl
NATIONAL PARK

Mr. Navavit Ponganan
Candidate

Assoc. Prof. Sura Pattanakiat,
Ph.D. (Forestry)
Major-Advisor

Asst. Prof. Acharaporn Kumsopa,
Ph.D. (Biology)

Co-Advisor

Prof. Banchong Mahaisavariya, Lect. Kanchana Nakhapakorn,

M.D., Dip.Thai Board of Orthopedics D. Tech. Sc. (Remote Sensing & GIS)

Dean Program Director

Faculty of Graduate Studies Master of Science Program in

Mahidol University Technology of Environmental Management
Faculty of Environment and Resource
Studies

Mahidol University



Thesis
entitled

GEO-INFORMATICS APPLICATION FOR ENVIRONMENTAL
HEALTH MANAGEMENT IN TOURIST SPOTS OF KHAO YAl
NATIONAL PARK

was submitted to the Faculty of Graduate Studies, Mahidol University
for the degree of Master of Science (Technology of Environmental Management)

on

March 30, 2011

Prof. Banchong Mahaisavariya,
M.D., Dip.Thai Board of Orthopedics
Dean

Faculty of Graduate Studies

Mahidol University

Mr. Navavit Ponganan
Candidate

Lect Chongrak Wachrinrat,
Ph.D. (Forestry)
Chair

Assoc. Prof. Sura Pattanakiat,
Ph.D. (Forestry)
Member

Asst. Prof. Acharaporn Kumsopa,
Ph.D. (Biology)
Member

Asst. Prof. Sittipong Dilokwanich,
Ph.D. (Human Geography)

Dean

Faculty of Environment and Resource
Studies

Mahidol University



ACKNOWLEDGEMENTS

I would like to express my sincere gratitude and deep appreciation to
Dr.Sura Pattanakiat, my major adviser who is always give an invaluable guidance
advices and encourage throughout this study.

My thesis would not been successfully without the precious suggestion
from Dr.Acharaporn Kumsopa and Dr.Chongrak Wachrinrat my co-adviser who
proved and helped me. | am also grateful all of them whom is benignant and warm-
hearted and also gave me an invaluable to me.

My special thanks given to Tuang, Namwaan, , Jo, Moohwaan, Pap, Fah,
Toey, Pia P’Noy, P’Bank and my entire friend for all supports, entirely care and
wonderful friendship during my study.

My thesis could not be completed without helping from my lovely family,
they always standby me and also support me everything that make me finished this
thesis.

Finally, all of trustful, helpfulness and everything | have received from
many people who were behind this accomplishment will be long remembered with

gratefulness and respect until the end of my life.

Navavit Ponganan



Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

GEO-INFORMATICS APPLICATION FOR ENVIRONMENTAL HEALTH
MANAGEMENT IN TOURIST SPOTS OF KHAO YAI NATIONAL PARK

NAVAVIT PONGANAN 5036394 ENTM/M
M.Sc. (TECHNOLOGY OF ENVIRONMENTAL MANAGEMENT)

THESIS ADVISORY COMMITTEE: SURA PATTANAKIAT, Ph.D. (FORESTRY);
ACHARAPORN KUMSOPA, Ph.D. (BIOLOGY)

ABSTRACT
Geo-Informatics application for environmental health management in the

tourist spot of Khao Yai National Park aims to develop the environmental health
management database system by using PHP and MySQL languages. It also aims to
classify the potential area for the waste garbage station establishment in Khao Yai
National Park using potential surface analysis (PSA). The concern factors included 1)
the distance from water bodies, 2) land use, 3) characteristics of geological formations,
4) distance from the communities, 5) distance from the tourist spots 6) distance from

the main road, and 7) slope. The weighting and rating scores have been justified by the

expert experiences. The data has been manipulated based on the potential surface
analysis model. The suitable levels are classified based on the mean (x) and standard
deviation (SD) of the dataset.

The results showed that the Khao Yai National Park database system is a
better way of monitoring basic environmental health situations. Thus, the use of this
software by environmental health management staff at Khao Yai National Park could
be supported for monitoring basic environmental health situations. The identification
of areas that are suitable for garbage transfer stations include a high suitability level
for 234.407 square kilometers (10.9%), a moderate level for 1816.477 square
kilometers (84.44%) and a low level for 100.169 square kilometers (4.66%).

KEYWORD: KHAO YAI NATIONAL PARK/ ENVIRONMENTAL HEALTH/
GEO-INFORMATICS/ POTENTIAL SURFACE ANALYSIS
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CHAPTER |
INTRODUCTION

1.1 Statement of the Problems

Khao Yai National Park became the first national park in Thailand on
September 18, 1962. Later on, on July 14, 2005, the World Heritage Committee of
UNESCO unanimously voted for Khao Yai National Park to be enlisted as a natural
world heritage, the second in Thailand after Thung Yai Naresuan-Huay Kha Khang
Wildlife Sanctuary, including the areas of Dong Phayayen Forest consisting of Pang
Seeda National Park, Tab Lan National Park, Ta Pra Ya National Park, and Dong Yai
Wildlife Sanctuary (1).

At present, the number of tourists who visit Khao Yai National Park is as
high as 1,250,000 per year, especially during the high season (December to January),
when the number of visitors reaches 120,000 per month. However, the number of
visitors is beyond the national park’s capacity to accommodate them, thus leading to
problems in management of environmental health including availability of clean water
for consumption, provision of food services that are nutritious and sufficient, waste
management, landscape improvement, provision of accommodations for visitors, etc.,
all of which need to be urgently solved (2-4).

The Ministry of Natural Resources and Environment has realized the
significance and become well aware of the effects of the aforementioned problems on
the health of visitors. Therefore, it has commissioned the Faculty of Environment and
Resource Studies, Mahidol University, to conduct a study to evaluate the
environmental health in tourist attraction areas around the Khao Yai National Park.
The study was divided into five aspects as follows: 1) water quality for consumption
and wastewater treatment, 2) food sanitation, 3) waste management, 4) facilities and
landscape quality and 5) health and safety in the areas. Related experts were asked to
brainstorm to find solutions to those problems to reduce the risks on health and to

boost the confidence of visitors (3).
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The present study was a utilization of the study and evaluation of
environmental health in tourist attractions in Khao Yai National Park to design and
develop a database to be used to monitor environmental health situations in Khao Yai
National Park. The geo-informatics would also be applied to analyze the potential of
the area to construct a waste transfer station in the national park. This is because
previous studies have shown that during the high season, the national park was unable
to timely transfer the waste to the security landfill and that this problem needed to be
solved as urgently as possible.

It is anticipated that the present study will enable staff and related
personnel of Khao Yai National Park to make decisions and plan for management of
environmental health in Khao Yai National Park to more effectively ensure health and
safety of visitors.

1.2 Objectives

1. To design and develop the database of environmental health
management in tourist attraction spots of Khao Yai National Park.

2. To apply geo-informatics to classify suitable areas to build a waste

transfer station in Khao Yai National Park.

1.3 Scope of the study
The present study aimed at applying the geo-information technology for
environmental health management in tourist spots in Khao Yai National Park. The

study was separated into the following two parts.

1.3.1 Scope of study areas

The study areas were 12 tourist attraction spots in Khao Yai National Park
as follows: 1) Visitor Center, 2) Kong Kaew lodging, 3) Thew That lodging, 4)
Suradsawadee youth camp, 5) Dhanarajata lodging, 6) Khao Yai training center 2, 7)

Pha Kleai Mai camping ground, 8) Lam Ta Khong camping ground, 9) Haew Suwat
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waterfall, 10) Haew Narok waterfall, 11) Visitor Center worker lodging, and 12) Hua
Fay worker lodging.

1.3.2 Scope of the Studied Methodology

The design and development of the database on environmental health
management in tourist spots of Khao Yai National Park was carried out by using PHP
and MySQL with process of System Development Life Cycle (SDLC) and geo-
informatics to classify suitable areas to build a waste transfer station in Khao Yai
National Park by potential surface analysis (PSA).

1.4 Conceptual Framework of the Study
The conceptual framework of geo-informatics application for
environmental health management in tourist attraction spots in Khao Yai National

Park (Figure 1-1) as follow:



Navavit Ponganan Introduction / 4

4 A
Five aspects of Environmental Health Evaluation
1)Water Quality for Consumption and Wastewater Treatment
2) Food Sanitation
3) Waste Management
4) Facilities and Landscape Quality
5) Health and Safety in the Areas

O

Environmental Health Situations

A4

Environmental Health Database System

O

Application of geo-information system for
environmental health management

Figure 1-1 Conceptual Framework of Geo-informatics Application for

Environmental Health Management in Tourist Spots in Khao Yai National Park.

1.5 Expected Results

1. The results from the study would raise awareness of the situation of
environmental health in tourist spots in Khao Yai National Park.

2. The useful of the study would lead to more effective monitoring of the
environmental health in tourist spots in Khao Yai National Park.

3. The findings would help specify the suitable location for the

construction of a waste transfer station in Khao Yai National Park.
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CHAPTER Il
REVIEW LITERATURES

2.1 Khao Yai National Park

Khao Yai National Park is the first national pafkTdnailand. The area of
Khao Yai National Park is covers 11 Amphoes of dvprces are Amphoe Muak Lek,
Amphoe Khaeng Khoi in Saraburi province, Amphoe iong, Amphoe Wang
Nam Khiao in Nakornratchasrima province, Amphoe Dia Amphoe Kabin Buri,
Amphoe Prachantakham, Amphoe Muang Prachin BufPrachin Buri province and
Amphoe Pak Phli, Amphoe Ban Na, Amphoe Muang Nakdayok in Nakorn
Nayok province (Figure 2-1) ; furthermore, it'sledl “The heritage park of ASEAN”.
The total region is 1,353,471.53 rais or 2,165di%ase kilometers (1).

2.1.1 Generality of Khao Yai National Park

Generality of Khao Yai National Park comprises cany complicated
mountain. The highest mountain is Khao Rom ; tlgl e 1,351 meters from sea level
after that there are Khao Heam, Khao Khiao, Kham Sad, Khao Pha Pa, Khao
Kam Pheng, Khao Samor Poon and Khao Kaew respBctivmoreover, there are
combine with grasslands and evergreen plentifubdorThe north and the east are
slant area. The south and the west are steeplaraddition Khao Yai National Park
is an origin for importance 5 rivers are PrachimdRi Nakornnayok River, Lamtakong
River, Lumprapleng River and Muak Lek Stream (4).
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Khao Yai National Park's Boundary
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Figure 2-1 Khao Yai National Park’s Boundary.

2.1.2 Travel and activity in Khao Yai National Park
The region of Khao Yai National Park is still dfet plentiful forest and
several of plants community. Therefore there araymazeautiful tourism attractions.

There are developed the way for transportationuiiindhe attractions and facilities for
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tourist more than 30 areas around the park, whiferdntiation prominent natural

landscape. The well-known attractions for touristtsas Kong Kaew Waterfall, Pha
Kleai Mai Waterfall, Haew Suwat Waterfall, Haew Rk\Waterfall, Khao Khiao (Pha

Daiew Dai) Sightseeing Point, Mor Sing Tao Obseovaf ower etc. The importance
facilities for tourist such as visitor center, KoKgew lodging, Thew That lodging,

Suradsawadee youth camp, Dhanarajata lodging, Rre Klai camping ground and
Lam Ta Khong camping ground.

The popular tourism activities in the park suchvddlife spotlighting; it is
spotlighting along the way in night time, see arimght life as civet, owl, colugo, cat
bear etc. Roaming the forest for natural educatiwamh combine of none camping and
camping for long roam the forest. Bird watchingertth are more than 340 bird
categories in Khao Yai National Park both of birdyration and annual bird; it is the
famous bird watching in Thailand. Furthermore thare other activities such as

bicycle cycling, rafting etc (1).

2.2 Environmental Health

Environmental was defined encompass all living @ living thing,
occurring naturally or man-made; the concrete caal by human sense such as
human, plant, animal, article, soil, water, weatsier or the abstract such as cultural,
traditional, belief etc.

World Health Organization (WHO) was defined asnbel’A state of
complete physical, mental and social well-being aodmerely the absence of disease
or infirmity”.

Environmental Health was defined as the contrglial of environment
that are concern with human life. Due to contrgllhuman performance that concerns
to environment for balancing between human and renment; effect to good

physical and mind, suitable and sustainable enment (5).

2.2.1 Scope of Environmental Health
Environmental Health is controlling the environmem physical,
chemical, biological and social that related to hantife for supervise, nourish or
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modify. The purpose of Environmental Health is magkhuman have a good health
and mind. Boundaries of Environmental Health arétliyiWorld Health Organization
(WHO) separated Environmental Health in 17 categgoais follows (5):

2.2.1.1 Water Supplies

2.2.1.2 Wastewater Treatment

2.2.1.3 Solid Waste Management

2.2.1.4 Vector Control

2.2.1.5 Soil Pollution Control and Prevent

2.2.1.6 Food Hygiene

2.2.1.7 Air Quality

2.2.1.8 Radiological Health

2.2.1.9 Occupational Health

2.2.1.10 Voice Control

2.2.1.11 Shelter Environments

2.2.1.12 Urban Planning

2.2.1.13 Environmental Transportation Management

2.2.1.14 Disaster Prevention

2.2.1.15 Environmental Health of Recreationalasre

2.2.1.16 Sanitation process for epidemic, emagaaused,
disaster and human migration

2.2.1.17 Prevention Measureable for General Bnwiental

without risk and hazardous

2.2.2 Environmental Health of Attractions in Natioral Park

Refer to scope of Environmental Health; the envmental health
management of attractions in national park is simiith environmental health of
recreation area. But it is not only concerns teaation, because of national park
especially “Khao Yai National Park” will relate Witseveral dimensions: attractions,
accommodations, food distributions, safety managermed beautiful scenery.

Therefore environmental health management ofaitras in national park
had covered, can summarize the task of environrhkatdth of attractions in national
park as follow (2, 3, 5-8):



Fac. of Grad. Studies, Mahidol Univ. M.Sc (Technology of Environmental Management) / 9

2.2.2.1 Water quality for consumption and wastewa
treatment: is importance for environmental heatftlattractions in national park. The
main aim is user’s health (officer and traveleoy, fise water in many activities such
as cooking, body cleaning or anything else. Usetemmust without from diseases
vector: germs and chemicals. From these charaofevgter, it will be conduct or
disease convey. Sometimes called disease causedtby as “Waterborne Disease”.
Therefore must determined criteria for water qieditcontrol; which quality control
level is safe for use and sufficient for officedanaveler in national park.

The environmental health of attractions in naiopark, in
dimension water quality for consumption and wastewdreatment mentioned to
water source provided, water qualities improventeiore used for consumption and
waste water treatment will compare with standardawh water categories.

2.2.2.2 Food sanitation: is importance becausativlctions
management in national park must provide food aatemwfor support traveler who
come to park. Furthermore it is not only deliciaml interested; the most importance
to consideration is hygiene and safety for consuhdéood is delicious but dirty and
accumulated germ maybe caused of illness. Therdfoseis must responsibility of
national park for response to environmental heaitpart of food sanitation.

The environmental health of attractions in natiopark, in
dimension of food sanitation will separated evabratfrom caused factor to make
food dirty conclude dining area, preparation aregredients, cooked food, drinking
water and ice, tableware and kitchen utensils,gpaissanitation, waste management
and certification of food sanitation.

2.2.2.3 Waste management: From many of travelense to
national park in each day. If do not have stanadasshagement maybe will have the
problems such as smell, germ and vector accumutaiecte. This is responsibilities
of national park to planning traveler quantitiesriot have any problem.

The environmental health of attractions in natiopark, in
dimension of waste management will separate evaluaby sorting, gathering,
collecting and transporting, disposing, excremeispakse and analyzing of waste

composition.
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2.2.2.4 Facilities and landscape quality: natiopatk is the
travel place in character of natural attractiorhdf’e many traveler come to park much
more; building and infrastructure must sufficieAtthough in fact natural attractions
such as national park should not have buildingnfrastructure. Therefore must built
infrastructure most nearly with the natural to @ase conflict visible or call “Visual
Pollution”. And will maintenance building and inftaucture always to be entire.

The environmental health of attractions in natiopark, in
dimension of facilities and landscape quality wskparate evaluation in 2 parts:
guality of the landscape and architecture and coctsbn.

2.2.2.5 Health and safety in the areas: accomtiwoda in
national park for officers or travelers are impode. Therefore the good
accommodations should support to inhabitance hageod health and mind, safety
for infectious disease and accident that maybe aaillse by accommodations. But if
the accommodations are not good hygiene, has siwiroement or massive people: it
is should have problems. There is directly effextir health and quality human life of
inhabitance.

The environmental health of attractions in naiopark, in
dimension of health and safety in the areas willleation from useful appearance of
attractions will separate in 4 parts: office saiota shelter sanitation, camping and
safety in tourist areas.

2.3 Database and Management Information System

2.3.1 Database System

Database is site of integrated relation data. Bafact that have meaning
and need to keep for any used, maybe will keelalefs, discs etc (9, 10).

Database System is computer system that has adh&itkeep data, rank
data as systematic and related. There are a Datdb@sagement System (DBMS) as

application software for keeping data in databamskraaintenance data (9, 10).
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2.3.2 Database Qualification
Database Qualification summarized as follows (9; 10

2.3.2.1 Explain database by itself: databaseeeping data,
furthermore will keep definition data or informatiof data structure and constraint of
that database. These data will keep in systemogptalled “Meta-Data”. If users need
to know data structure, user can look from systatalag. Thus application software
that operated with database is not necessary &rmdiete database structure in the
program.

2.3.2.2 Independent between application softward data:
data will keep in central as is a data integratezh an system which can alter or
improve data structure not effective to applicasoftware.

2.3.2.3 Data Abstraction: Database Managemente®y$fas
data abstraction and data model that combine dategaries and operation which
work together with each data in database. User maestiata categories as determined
for keep data and must use operation as databssendeed.

2.3.2.4 Supporting Multiply View: As usual eacitabase will
have user more than 1 people and each user wasdetalifferentiation data, called
“View User”, by choosing view show relate to usequire for each person.

2.3.2.5 Data use integrated and Transaction: dtabdse
system, users will access to same database asathe 8me. Therefore that is
importance of database system must have concureamtyol for control any caused
of mistake to data in database.

2.3.2.6 Controlling Redundancy: because of datthe same
database, then database supervisor will controunga@hcy data, by determined
condition to increasing data, deleting data anchgimg data for redundancy data has a
same value. Although will see the data from anyt padatabase, but in the system
that use folder should develop one by one systenedch user. And when develop
next system should develop to another user. Thesystem will determine folder as
user wanted. Maybe the data will overlap with tbkeldr in first system, but system
developer always not the same as the first systeweldper, and will not know data
redundancy; therefore this data redundancy is unmted data redundancy, which

maybe same data boundary is not same value insyatdm.
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2.3.2.7 Data Restriction: in database managesysiém, can
determined the right to use data for each useevellof record table or level of data
boundary. Therefore each user has the right talatdbase in differentiation level.

2.3.2.8 Data Backup and Recovery: database mareame
system has function to data backup and data keépatgoncern with user. Therefore

if database is break down: will recover data fraataflase keeping and backup.

2.3.3 The Tree-Schema Architecture
The Tree-Schema Architecture will are Internal Ueweonceptual Level
and External Level as follow (9, 10):
2.3.3.1 Internal Level: including the part of ploal structures
explainable of database, by use model in physiatd tbvel of database. And will use
physical data control to explainable about datalectVe details, data level
arrangement and data accessing details in database.
2.3.3.2 Conceptual Level: including the part wlistures and
conditions totally explainable of database, by eaha@ata collective details and data
accessing. But this part wills explainable to ddtacture and data relation.
Database system: conceptual level will explainniydel of
data flow diagram (DFD) and entity relationshipgiean (ER-Diagram) as details:
Data flow diagram (DFD): this diagram will showorking
step of system; input and output data and datatdre that flow in system step by
step. The popular model is DeMarco & Yourdon andé&& Sarson Model, including

4 symbols (Figure 2-2).
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DeMarco & Yourdon Gane & Sarson Meaning
Q Process
Data Store

External Agent

—_ —_
«— «—
Figure 2-2 DeMarco & Yourdon and Gane & Sarson DataFlow Diagram
Symbol.

Data Flow

Entity relationship diagram (E-R diagram): is anceptual
database design which shows the entity relationskhgrefore the popular model is

Peter Chen Model, including 4 symbols (Figure 2-3).

Crow’s Foot Model Meaning

Entity type

Relationship type

Entity Namg

Attr!bute 1 Attribute
Attribute 2

Entity Name

Identifier Key attribute
Attribute 1

-O Cardinality - One
—(Or< Cardinality - Many

Figure 2-3 Peter Chen Model Symbol.
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There are 4 typed of entities relationship as-torene (1-1),
One-to-Many, (1-M), Many-to-One (M-1) and Many-tcakly (M-M).

For the example is show with relationship betweetity set A
and B as follow:

One-to-One Relationship (1-1): an entity in Aassociated
with at most one entity in B, and entity in B isasiated with at most one entity in A
(11) (Figure 2-4).

Figure 2-4 Relationship One-to-One between Entity And B.

One-to-Many Relationships (1-M): an entity in $\dssociated
with at most one entity in B, and an entity in Bidae associated with at most one
entity in A (11) (Figure 2-5).

b1
a b2

b3
A B

Figure 2-5 Relationship One-to-Many between EntityA and B.

Many-to- One Relationships (M-1): an entity insBassociated
with at most one entity in A, and an entity in Ance associated with at most one
entity in B (11) (Figure 2-6).
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A B
Figure 2-6 Relationship Many-to- One between EntityA and B.

Many-to-Many Relationships (M-N): an entity in As
associated with any number of entity in B, and afityein B is associated with any
number of entity in A (11) (Figure 2-7).

al bl
a2 b2
a3 b3
A B

Figure 2-7 Relationship Many-to-Many between EntityA and B.

2.3.3.3 External Level or View Level: is the higheart that
concerns with user the most. Including the part ¢xplainable to database viewed for

each user group.

2.3.4 Management Information System (MIS)

Information means data that pass the process whi&howledge to use
for advantage of user and to do any activity.

Management Information System means the createmsywhich purpose
is organized data; right, accurate and in time,th@ department executive in any
level. The objective is help management to deteemproceeding, planning,

arrangement, controlling and efficiency evaluaiib2-14).
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2.3.5 Management Information System Element
Information System is the system that apply to sseeral data and
complicated relate to difficult information managam Therefore necessary to
separate management information system to 4 mysterss as follow (13, 14).
2.3.5.1 Transaction Processing System (TPS)nfermation
system that design and develop for operate conedth internal proceed in
organization. By support organization daily opesaih neat and systematic.
2.3.5.2 Management Reporting System (MRS): isrmétion
system that design and develop for integrate, azgaand report or document which
help to determine concern with management.
2.3.5.3 Office Information System (OIS): is infoation
system that design and develop for help officialrkvefficiency. The objective is
accommodation to communicate between officers exgame organization or other
organization.
2.3.5.4 Decision Supporting System (DSS): is nimfation
system that can respond with user. By have datgnated and model for help

executive decision about semi structure problemramdstructure problem.

2.3.6 Information System Development
Information System Development will understand wbloasic activities,
boundaries and details in each part of developragsiem timing. In generally will
operate follow continuous steps as cycle calledst&ys Development Life Cycle:
SDLC”. (10, 14) Therefore will summary systems depeent life cycle by 4 steps as
follow.
2.3.6.1 Preliminary Investigation: is the firges of analyze
and develop information system. By survey data ny essue that related to the
working system such as actual problem, possibditysystem develop requirement,
items to help increasing efficiency of operatiomtggic and expenses estimate.
2.3.6.2 Requirement Analysis: is the step thapdatended in
details more than preliminary investigation. Espkbgiin issue that concern with users
requirement, utilize in each dimension of systetrgrgy and weakness of operation

method.
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2.3.6.3 System Design: is developing system aesigding
details in each part of information system suchressilt presentation, feeding data,
maintenance process, operation and personneldhaem with new system, for guide
line to supply equipments for continuous systemetigment.

2.3.6.4 System Implementation: after developmenitl
implementation and testing system. The new systdhoperate identical as purpose
and format design. Furthermore must training office personnel who require used

the development system for understanding and apgriat development program.

2.3.7 Normalization

Normalization is a process of simplify relationsHietween each attribute
in the record. The objectives of normalization Zureasons as follow (9).

1) To reduce redundancy of data in the database.

2) To demonstrate that the structure of the datban change easy.

3) To show that changing database structure hasnamum impact on
applications that access data in the database.

There are 4 normal forms in normalization pro@sfollow: (Figure 2-8).
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Table with Multivalued
Attributes

m

Remove Multivalve Attributes

\_/

1% Normal Form

Remove Partial Dependencies

\_/

2" Normal Form

Remove Transitive Dependencies

"/

3" Normal Form

g £\ @6

Remove Multivalve Dependencies

4

( 4" Normal Form

Figure 2-8 Normalization Process.

First Normal Form (INF): Record must not have any attribute in database
with more than one value. First normal form is agkd when remove multivalve
attributes.

Second Normal Form Q%IF): Record must not have Non-key Attribute
with any part of the Primary key. It has to havéygrimary key. Second normal form
is achieved when remove partial dependencies.

Third Normal Form (3NF): Record must not have any attribute with
depending on other attribute than primary key. dmormal form is achieved when
remove transitive dependencies.

Forth Normal Form (ANF): Record must not have relationship many-to-

many. Forth normal form is achieved when removekivailve dependencies.
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2.4 Geo-Informatics

Geo-Informatics is study and applies to use thenkedge of information
geographic system and remote sensing technologyntegrated data, analysis,
organized for imaged geospatial data, for planmng consideration in management

to successful and efficiency (15, 16).

2.4.1 Geo-Information Element
Geo-Information element including 3 parts as fetlo

2.4.1.1 Remote Sensing (RS)

Remote sensing is the technology to use for ifjassd
knowing materials or environment from particuladlyaracteristic in light reflective
and radiation. The equipment for measurable maegieetrical energy that reflective
and radiation called “Remote Sensor” or “Sensofttie Tvehicle that set up sensor
called platform such as plane or satellite. Infarora remote sensing will pass
automatic analysis process, by computer or viditaaeslation then applied to use in
any dimension (15, 16).

2.4.1.2 Global Positioning System (GPS)

Global Positioning System or GPS, the full nanfettos
system is NAVSTAR Global Positioning System. The ravO'NAVSTAR” is
abbreviation from Navigation Satellite Timing andriging. This system is specify all
position in the world from satellite cluster 24 nolobject that orbit around the world
in level higher than radio wave annoy and havestlfécient right method to specify
all position in the world all the time (15, 16).

2.4.1.3 Geographic Information System (GIS)

Geographic Information System is information egstthat
work with data referenced by geographic coordinatekich is operation apply
between analysis method processes with databasemsy3herefore, Geographic
Information System will combined technology in mampyocesses begins with
integrated and data input, collective data systemdétermine conditioning for select

data to analyze. Finally will show result that is@ering question for user (15, 16).



Navavit Ponganan Review Literatures / 20

2.4.2 Potential Surface Analysis (PSA)

Analysis by potential surface analysis (PSA) mdttall use technique of
analysis by overlay techniqgue method. But will ease mathematic value in any area
of the particular as systematic or will say potainsurface analysis is technique for
potential surface evaluation that will develop feach activity as systematic. By
shown simply method to find surface for activiteesd can shown hypothesis effective
and changing (15).

Principle of determine weighting for each factbatt is a mathematic
model, which use significant average for calculaezh average in part of intersection
of map boundary; for reduce data redundancy. Titerier of weighting for each factor
will significant as if has much significant will ¢ifher but if less significant will lower.
And the determination of weight value must morenthero. The calculated formula as

follow:
S = (RXWy) + (R x W) + ...+ (R X W)
When S = Score of suitable areas
R = Rated Value of each factor
w = Weighed Value of each factor
n = Number of factor

2.5 Related Research
Mahamanu (1996) developed Sanitary and Environahertiealth

Information System in level of province. By use kgadion software “FoxPro 2”
including 12 folders combined of 1) Sanitary 2) Rieical Sanitary Ware of Village 3)
Region Council Committee 4) Caretaker Ground WRiEmd 5) Small Water Supply
6) Ground Water Pond 7) Village Water Supply Sys&rillage Details 9) Province
Code 10) District Code 11) Region Code and 12)ada#l Code. By each folder have
report separated 4 level as province, districtiore@nd village that each program can
input data, edit data, delete data and show rdpatie screen and printer. That can
use the principle of environmental health and imfation system development to

apply with this research (17).
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Nualnapa (2005) developed information system fofloWing the
recreation carrying capacity of Surin Islands NagioPark Phangnga. By developed 2
parts are database system and information systefolfowing the recreation carrying
capacity in the part of ecology, psychology, phgkiand facilities of Surin Islands
National Park that will use the principle of natibpark management and information
system development to apply with this research. (18)

Karn (2006) developed information system for soldste disposal in
Samed Island, Rayong. By the study applied to use-l@formation Technology
including Remote Sensing, Global Positioning Systemd Geographic Information
System with Database Relation System for built @pdDatabase System and
developed application software to support solidtevalsposal. In this development
will use System Development Life Cycle. Therefor#l wse this research to apply
with information system development and environraembanagement database in
dimension of water qualities for consume and watEatment disposal (19).

Waranya (2006) studied the presently situationubbish composting and
analysis the suitable area for rubbish bury covereAmphoe Panthong, Chonburi.
That can carry rubbish quantity increasing in 2@rgeforward. By use physical data
such as community positioning, transportation,testgeful and flood area; that is the
part of Geo-Information System. By determine fagtonportance level and evaluated
suitable area from suitable area searching critesid) Not established in valley areas
class 1 and class 2 2) Distant range from histbsda more than 1 kilometer 3)
Distant from ground water source more than 300 reetgDistant from communities
and importance places more than 500 meters 5) mdistdge from main road more
than 300 meters 6) Estate unused 7) Soil is clayt& area is not suitable for
agriculture 9) Underground water level in rainys@adeeper more than 2 meters 10)
Distant range from ground water pond more than i3@@ers 11)The area size is not
less than 0.069 square kilometers that will ackedgé the factor which use for
searching suitable area in rubbish composting pdyagnd factor refer from the study
to combine this research (20).

Sooktawee (2007) developed information system vi@ter resource
management of Huai Jarakaemak reservoir, Burirupnd@®seloped database system

through use database system program MySQL and af®atl master computer
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program used language program PHP for water a#ocasmall water conservancy
Huai Jarakaemak, Burirum. By applied system devekq life cycle (SDLC) that
can use information system development principle detabase system to apply with
this research (21).

Bureau of the Environmental Health, Departmenteflth, Ministry of
Public Health (2007) studied and publicized respldce environmental health
development manual of natural attractions, espgcradtional parks. By suggested
development method and standard in 9 dimensior) &gater supply for consume 2)
Solid Waste Disposal 3) Rubbish Disposal 4) WatecrBation 5) Food Hygiene 6)
Accommodation Arrangement 7) Animals, Vector Cohtand Prevent 8) Safety
Management 9) Landscape Management including subormt of environmental
health evaluation in recreation area (2).

Mayuree (2008) developed natural tourism resoul@g@base system in
conservation area of Chaingmai combine 124 pla&ys.separated 2 parts as
application software for tourism resource managérnieough used language program
PHP to designed contacting with user and web broarsé database including tourism
resource potential in class of recreation oppotyuemd recreation carrying capacity in
attractions of conservation area in Chaingmai. BgduSystem Development Life
Cycle (SLDC) designed application software MySQlattlcan use the database
information system principle and database systeappdy with this research (14).

Faculty of Environment and Resource Studies, MaHithiversity (2009)
studied environmental health evaluation of attoagiin Khao Yai National Park. By
separated evaluation 5 dimensions as 1) Water f@salor consume and waste water
treatment 2) Food Hygiene 3) Solid Waste and ElareManagement 4) Facilities
and Landscape 5) Environmental Health and Safetyag@ment and suggestion the
ideas from professionals which each dimension fimirenmental health improvement

of Khao Yai National Park to be continue (3).
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CHAPTER 11
MATERIALS AND METHODS

3.1 Materials

The hardware, software and questionnaire utilized in this study are as
follows:
Hardware:
1. Personal computer with a specification of Intel Core 2 Duo
Processor 2.26 GHz., 4 GB. DDR-RAM and a 250 GB hard disk
2. Global position system receiver
3. Printer
Software:
1. Microsoft Window Vista@ Home Premium [OEM]
2. Microsoft Office 2007 [License Mahidol University]
3. ArcGIS 8.3 [License Faculty of Environment and Resource
Studies, Mahidol University]
4. MapViewSVG Professional [License Faculty of Forestry,
Kasetsart University]
5. AppServ 2.5.7 [Freeware]
6. EditPlus [Freeware]
Questionnaire:

The questionnaires for user evaluation

3.2 Data Sources
The data used in the present study were mainly the review of the
environmental health assessment in tourist spots of Khao Yai National Park and GIS

Coverage, as shown in Table 3-1 follow:
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Data
Data Date Source
Environmental health in tourist spot of Khao Yai 2009 DNP*
National Park evaluation document
Vector Data
Data Type Scale Date Source
National Park Boundary Polygon 1:50000 2000 DNP*
Water Bodies Polygon 1:50000 1996 RID**
Land use Polygon 1:50000 No Date DNP*
Geological formations Polygon 1:50000 1996 DEQP***
Residence area Point 1:50000  December 2008 Self track
Tourist spot Point 1:50000  December 2008 Self track
Main roads Line 1:50000 1996 DNP*
Slope Polygon 1:50000 1996 DEQP**
Administrative Boundary ~ Polygon 1:50000 1996 DOPA****

* Department of National Parks, Wildlife and Plant Conservation

** Royal Irrigation Department

*** Department of Environmental Quality Promotion

**** Department of Provincial Administration

3.3 Study Procedure

The present study on geo-informatics application for environmental health

management in tourist spots in Khao Yai National Park could be divided into two parts

as follows:

3.3.1 Development of databases of environmental health in tourist

spots of Khao Yai National Park

The development of the databases of environmental health in tourist spots

of Khao Yai National Park was developed based on the principles of System
Development Life Cycle (SDLC) (Figure 3-1) which could be divided into the

following steps:


http://www.rid.go.th/

Fac. of Grad. Studies, Mahidol Univ. M.Sc (Technology of Environmental Management) / 25

System Analysis

T

User Requirement
Analysis

T

Logical System Design

T

Physical System Design

T

System Evaluation

Figure 3-1 Development of Databases of Environmental Health in Tourist Spots
of Khao Yai National Park.

3.3.1.1 System analysis

System analysis was conducted to study the possiblelities and
technologies to design appropriate database. It can be divided into two parts which are
1) Users for the system (In this case is Department of National Parks, Wildlife and
Plant Conservation) and 2) Principle of environmental health assessment in tourist
spot of national park.

3.3.1.2 User requirement analysis

A user requirement analysis was conducted with individuals
who were related to the system including Khao Yai National Park staffs who
implicated to environmental health management and experts in various fields of
environmental health.

3.3.1.3 Logical system design

The findings from the system analysis and the user
requirement were analyzed to show the relationships among data in the system,
operational steps of the system designed and explained with the Data Flow Diagram
(DFD) and the Entity Relationship Diagram (E-R Diagram).
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3.3.1.4 Physical system design

The system operations, both the database design and the user
interface, were designed using the MySQL and PHP in the system development.

3.3.1.5 System evaluation

An attitude questionnaire was utilized to evaluate the system.
The respondents were divided into three groups: 1) personnel of Khao Yai National
Park, 2) experts in various fields of environmental health, and 3) specialists in system
analysis and design.

3.3.2 Categorization of potential surface in constructing a waste
transfer station in Khao Yai National Park using Potential Surface Analysis
(PSA)

In the present study, the geo-informatics technology was employed using

the Potential Surface Analysis (PSA), as illustrated in Figure 3-2.



Fac. of Grad. Studies, Mahidol Univ. M.Sc (Technology of Environmental Management) / 27

[ Factor Setting ]

1l

[ Weighting & Rating ]

1l

/ - Water bodies (wb) \

- Land use (lu)
- Geological formations (gf)

|:> - Community (co)
- Tourist place (tp)
- Main road (mr)

K - Slope (sl) /

S = (Run*Wup)+(Riv* Wi+ (Rg* W)
@ +(Reo*Weo)+(Rip*Wip) +(Rm*Whnr)

+(R5I*Wsl)

Suitable area for building garbage
transfer station classification

1l

Suitable area for building garbage
transfer station

Figure 3-2 Steps in Categorization of Areas to Construct Waste Transfer Station
in Khao Yai National Park Using Geo-Informatics Technology

3.3.2.1 Factors setting

The determination of factors in the present study was
conducted based on the studies of Waranya (20), and the Energy and Environmental
Engineering Center (22), as well as the specifications of the Department of Pollution

Control (23), which involve construction of a waste transfer station in a community.
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The related factors included 1) watershed class, 2) distance from water body,
3) distance from ground water, 4) land use, 5) soil texture, 6) geological formation,
7) distance from community, 8) distance from archeological sites and tourist
attractions, 9) distance from main roads, and 10) slope. These factors were taken into
consideration to select waste collection areas in Khao Yai National Park as explained
below.

Factors 1, 7, and 8, which were factors regarding watershed
class, distance from community, and distance from archeological sites and tourist
attractions, were based on the standard selection criteria of areas for waste transfer
stations and recycle sites proposed by the Department of Pollution Control (23) as
follows:

The selection criteria of areas for construction of waste transfer
stations and recycle sites:

1. They are not watershed classes 1 and 2 according to the
Cabinet’s consensus on specification of quality of watersheds on May 28, 1985.

2. They are located at least one kilometer away from
archeological sites according to the Ancient Monuments, Antiques, and Objects of
Arts, and National Museums Act, B.E. 2504.

3. They should be located at least one kilometer away from a
community according to the specifications of the Department of Pollution Control.

When the aforementioned criteria were taken into account
when considering the feasibility of selection of areas to construct a waste transfer
station in Khao Yai National Park, it was found that factor 1 did not need to be
considered in the analysis because the management and administration of a national
park was carried out based on the National Parks Act, B.E. 2504 (24) and it did not
contradict the first item in the criteria. In addition, factor 7 was related to factor 3, so
it needed to be taken into account as there was a community on the park compound,
which was composed of residences of personnel and staff of Khao Yai National Park.
However, there were no archeological sites on the park compound, so there were no

restrictions in the application of the second item in the criteria.
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As regards factor 3, distance from groundwater, there was no
groundwater used in Khao Yai National Park, so this factor was not included in the
consideration.

When considering factor 5, soil texture, it was found that as
Khao Yai National Park was a mountain range, there was only one type of soil texture,
which was slope complex. Therefore, this factor was not included in the
consideration.

As a result, the factors which were taken into account in the
analysis of the areas suitable for construction of a waste collection center in Khao Yai
National Park consisted of 1) distance from water body, 2) land use, 3) geological
formations, 4) distance from community, 5) distance from tourist attractions, 6)
distance from main roads, and 7) slope.

3.3.2.2 Collection and preparation of data

Relevant data were initially specified by preparing the data in
the vector format which consisted of spatial data and attribute data, as shown in Table
3-1.

3.3.2.3 Specification of weighting scores and rating scores

Weighting scores and rating scores were specified by eight
experts from educational institutions, academics working at the Department of
Pollution Control, and staff of Khao Yai National Park. The Analytical Hierarchy
Process (AHP) was used to specific weighting and rating scores.

3.3.2.4 Categorization of areas suitable for construction of
waste transfer stations

The areas suitable for construction of waste transfer stations
were categorized with the application of potential surface technique together with the

data overlay technique, which could be explained by equation 1 below.

S = (wa*Wwb)+(Rlu*WIu)+(Rgf*ng)+(Rco*Wco)
+(Rtp*th)+(Rmr*er)+(Rsl*Wsl) [1]
where S = Score of suitable areas for building garbage

transfer station
Rw = Rated value of distance from water bodies

Wy, = Weighted value of distance from water bodies
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Rated value of land use

Weighted value of land use

Rated value of geological formations
Weighted value of geological formations
Rated value of distance from urban areas
Weighted value of distance from urban areas
Rated value of distance from tourist place
Weighted value of distance from tourist place
Rated value of distance from major roads
Weighted value of distance from major roads
Rated value of slope

Weighted value of slope

the derived potential values for construction of waste

transfer stations were scored in terms of mean ( X ) and standard deviation (S.D.) in

three levels, as depicted in equation 2 below.

where Iy

S.D.

S< (X-S.D)

(X-SD.)<S<(X+S.D) [2]
S>(X +S.D)

Lowly suitable area

Moderately suitable area

Highly suitable area

Mean

Standard Deviation

3.2.5 Presentation of data

The results of the potential surface analysis for construction of

waste transfer stations in Khao Yai National Park were then illustrated in the form of a

map of potential of areas in different levels with the scale of 1: 50,000.

Furthermore, the result of this study will present in databases

of environmental health in tourist spots of Khao Yai National Park by using Scalable

Vector Graphic (SVG).
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CHAPTER IV
RESULTS AND DISCUSSION

4.1 Databases of Environmental Health in Tourist Attraction Spots of
Khao Yai National Park

4.1.1 System analysis

4.1.1.1 User for the system

According to the interview with authority of Department of
National Parks, Wildlife and Plant Conservation found that Office of Planning and
Information will be the server and network moderator. There are 2 applications used to
operate, including 1) Microsoft SQL Server and 2) Oracle Application Server.

4.1.1.2 Environmental health assessment

According to the review and study of environmental health
evaluation of tourist spots in Khao Yai National Park (3) found that storage will use
assessments, environmental health 5 aspects as follows 1) water quality used for
consumption and waste water management, 2) food sanitation, 3) waste management,
4) types of facilities and quality of the landscape, and 5) management of

environmental health and safety in the areas with details shown in Table 4-1.
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Table 4-1 Data Storage from the Environmental Health Evaluation

Evaluation of Environmental Health

Type of data

Level data

Notation

Water quality used for consumption
and waste water management
- Water consumption (source)
- Water consumption (tab)
- Drinking water
- Wastewater

Quantitative

Interval

Parameters of
water

Food sanitation

- Dining area

- Preparation area

- Ingredients

- Cooked food

- Drinking water and ice

- Tableware and kitchen
utensils

- Personal Sanitation

- Waste management

- Certification of food
sanitation

Evaluation form
for pass/fail
(Checklist)

Waste management
- Sorting
- Gathering
- Collecting and Transporting
- Disposing
- Excrement dispose
- Analyzing of waste
composition by weight

Quantitative

Evaluation form
for pass/fail
(Checkilist)

Weight of waste
composition

Types of facilities and quality of the
landscape
- Quality of the landscape

- Architecture and
Construction

Qualitative

Nominal

Ordinal

Quality of the
landscape
Level of impact

Management of environmental
health and safety in the areas

- Office sanitation

- Shelter sanitation

- Camping

- Safety in tourist areas

Qualitative

Nominal

Evaluation form
for pass/fail
(Checklist)
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4.1.2 User requirement
According to the survey of system users which are Khao Yai National Park

staffs and environmental health experts, the conclusions are as follows:

1) The system can save and edit information of the environmental health in
all 5 aspects.

2) The system can search information by tourist spots, record date, and
topic of environmental health evaluation in 5 aspects.

3) The system can display results and issue various reports in accordance

with user’s requirement easily and conveniently.

4.1.3 Data Flow Diagram: DFD
This is a simulation of system requirement by displaying an operation
procedure of the system, the data entry system, and data flow in the system. The
details are as follows:
4.1.3.1 Context Diagram is a top-level data flow diagram. It
demonstrates system operation related to each different level of users, as shown in
Figure 4-1
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Khao Yai
Staffs
A
Add/Edit/Delete environmental health data
Searching environmental health data Report environmental health data
Searching suggestion data - by locations
Select report environmental health data - by date
- by locations - by aspect of environmental health
- by date Report suggestion data
- by aspect of environmental health
\J
0

Databases of Environment Health
in Tourist Attraction Spots of

Khao Yai National Park

\_
A
Report environmental health data Select report environmental health data
- by locations - by locations
- by date - by date
- by aspect of environmental health - by aspect of environmental health
v

Visitors

Figure 4-1 Context Diagram of the Environmental Health Database System of
Tourists Spots in Khao Yai National Park

According to the diagram, system users can be divided into 3
groups: 1) Khao Yai National Park staffs that will inspect and evaluate the
environmental health of tourist spots then collect data to put in the system and 2)
visitors or people who are interested to see the evaluation report

4.1.3.2 DFD Level-0 Diagram is a data flow diagram showing
the main process of the system in the context diagram about the steps and the flow of

data. As shown in Figure 4-2
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Figure 4-2 DFD Diagram Level 0 of the Environmental Health Database System
of Tourist Spots in Khao Yai National Park

Processes of environmental health database system of tourist
spots in Khao Yai National Park consist of 4 following processes

- Process 1.0 Authentication

- Process 2.0 Environmental health data management

- Process 3.0 Searching

- Process 4.0 Reporting

4.1.3.3 DFD Level-1 Diagram of process 2.0: Environmental
Health Evaluation Management System, as shown in Figure 4-3, consist of 3 sub-
processes as follows

1) Process 2.1 Adding environmental health evaluation data.

2) Process 2.2 Editing environmental health evaluation data

3) Process 2.3 Deleting environmental health evaluation data
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Health Evaluation Data Search System, as shown in Figure 4-4, consist of 5 sub-

4.1.3.4 DFD Level-1 Diagram of process 3.0: Environmental

processes as follows

of water quality used for consumption and waste water management.

1) Process 3.1 Searching environmental health evaluation data

2) Process 3.2 Searching environmental health evaluation data

of food sanitation.
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3) Process 3.3 Searching environmental health evaluation data

of waste management system.

4) Process 3.4 Searching environmental health evaluation data

of types of facilities and quality of the landscape.

5) Process 3.5 Searching environmental health evaluation data

of management of environmental health and safety in the areas.
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4.1.3.5 DFD Level-1 Diagram of process 4.0: Environmental
Health Evaluation Report System, as shown in Figure 4-5, consists of 3 sub-processes
as follows

1) Process 5.1 Report by location

2) Process 5.2 Report by date

3) Process 5.3 Report by aspects of environmental health
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4.1.4 Database design
E-R diagram is used as a tool in database design to show relations between
groups of data. The design considers data groups from Data Flow Diagram. The

database derived from the design will be in Relational Database, as shown in Figure 4-
6.
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4.1.5 User Interface Design
This is used in communication between system and user by receiving,
editing, and displaying data, including controlling the system. System operates on web
browser via Internet (works best on Internet Explorer).
4.1.5.1 Home Page
It is the welcome page of the database system, as shown in
Figure 4-7.
1) Sign in process for Khao Yai National Park staffs by
entering username and password, as shown in Figure 4-8
2) Report for general visitors can be selected by 5 aspects of
environmental health: water quality used for consumption and waste water
management; food sanitation; waste management; types of facilities and quality of the

landscape; and management of environmental health and safety in the areas
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Figure 4-7 Home page of Environmental Health Database System of Tourist
Spots in Khao Yai National Park
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NFSsun

Figure 4-8 Sign In Process

4.1.5.2 Main Menu Page

This is the main operation page of Khao Yai National Park
staffs as shown Figure 4-9. It consists of:

1) Data entry (for Khao Yai National Park staffs) can be
complete by choosing by topic of environmental health in 5 aspects, as shown in
Figure 4-10

2) Evaluation form search (for Khao Yai National Park staffs
and environmental health experts) can be by topic of environmental health in 5
aspects, data collecting location, and date, as shown in Figure 4-11.

3) Comment search (for Khao Yai National Park staffs) by
selecting environmental experts in each area as shown in Figure 4-12.

4) Report (for Khao Yai National Park staffs and general
visitor) can be searched by topic of environmental health in 5 aspect, data collecting
location, and date. Moreover, the report can be issued in Print, Microsoft Word and
PDF formats as shown in Figure 4-13.

5) User management (for Khao Yai National Park staffs) is to
manage the data access authorization of users in each level by adding, editing and

deleting users, as shown in Figure 4-14.
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Figure 4-14 User Management Page

4.1.6 System Evaluation
In the development of environmental health database system of tourist
spots in Khao Yai National Park, researchers have specified 3 target groups which are
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Khao Yai National Park staffs, environmental health experts, and system analysis and
design experts. Modality is used in the analysis, and in each questions, opinions are
divided into five levels: highest, high, average, low, and lowest. The results are
summarized as shown in Table 4-2 below.

Table 4-2 The result of system evaluation

4 Authorities of 4 Experts of

Qe Kisova e 009
National Park health y g
1.Attractive to use 75 High 50 High
2.Ease of use 50 High 50 High
3.Convenience of use 75 Average 75 Average
4.Convenience of . .
editing data 50 High 75 High
5.Speed of searching i .
data 50 High 75 High
6.Completeness of the 100 Average 75 Average
data
7.Accuracy of data 75 Average 50 Average
8.Benefits of the 75 High 50 High
system
9.Suitability of
application for 75 High
organization
10.Data Flow Diagram High
11.E-R Diagram High
12.Appropriate of tool Highest
13.Appropriateness of .
data used in the test Highest
14.Integrity of the Average

system

1) Group of Khao Yai National Park authorities selected from the 4 staffs
who involve in using of the developed system. The results are: the attractiveness to
use, benefits of the system and suitability of application are 75% in high level; ease of
use, convenience of editing data, and speed of searching data are 50% in high level,
data completeness is 100% in average level; convenience of use and accuracy of the
data are 75% in average level.
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2) Group of 4 environmental health experts. The results are: the
convenience of editing data and speed of searching data are 75% in high level; the
attractiveness to use, ease of use, and benefits of the system are 50% in high level;
convenience of use and completeness of the data are 75% in average level; and
accuracy of data is 50% in average level.

3) System analysis and design expert by selecting a specific person. The
results are the appropriateness of tool selection in system design and data used in the
test are in highest level. The accuracy of the system design process and the writing is
Data Flow Diagram and E-R Diagram is in high level. The appropriateness of making

normalization and the integrity of the system are in average level.

4.2 Categorization of Potential Surface in Constructing a Waste
Transfer Station in Khao Yai National Park using Potential Surface
Analysis (PSA)

4.2.1 Specification of weighting scores and rating scores

The specific of weighting scores and rating scores will be given by the
eight experts from educational institutions, academics working at the Department of
Pollution Control, and staff of Khao Yai National Park. The Analytical Hierarchy
Process (AHP) was used to specific weighting and rating scores. The results are shown
in Table 4-3 below.
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Weightin . Rating scores
Factors scorgs (W?) Rating (gRi)
Distance 7 More than 2,000 meters 5
from water - 1,500-2,000 4
body - 1,000-1,500 meters 3
- 500 — 1,000 meters 2
- 0 — 500 meters 1
Distance 6 - More than 2,000 meters 5
from - 1,500-2,000 meters 4
residence - 1,000-1,500 meters 3
area - 500 — 1,000 meters 2
- 0 —500 meters 1
Distance 5 - More than 2,000 meters 5
from tourist - 1,500-2,000 meters 4
spots - 1,000-1,500 meters 3
- 500 — 1,000 meters 2
- 0 — 500 meters 1
Distance 4 - More than 2,000 meters 5
from main - 1,500-2,000 meters 4
roads - 1,000-1,500 meters 3
- 500 — 1,000 meters 2
- 0 — 500 meters 1
Land use 3 - Forest 4
- Glass 3
- Other 2
- Manmade 1
- Water Bodies 0
Slope 2 -0-5% 5
-6-10% 4
-11-15% 3
-16-30% 2
- More than 30 % 1
Geological 1 - Mudstone, shale, granite, 3
formations gneiss, and quartzite

- Basalt, limestone, and
sediment rock

- Sandstone, siltstone, and
pebble

Remarks: Summary of weighting scores and rating scores from Analytical Hierarchy

Process (AHP)
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4.2.2 Categorization of areas suitable for construction of waste
transfer stations

According to the study of classification of capabilities of the suitable area
for building waste transfer station in Khao Yai National Park area by using Potential
Surface Analysis (PSA) method, there are 7 concerned factors which are 1) Distance
from Water body; 2) Land use; 3) Geological formations; 4) Distance from
Community; 5) Distance from Attraction; 6) Distance from Main road; and 7) Slope.

The results are shown in Table 4-4 and Figure 4-18

Table 4-4 Suitable Area for Building Waste transfer station in Khao Yai National Park

Potential Areas Area (Square Kilometer) Percentage (%)
High Potential Area 234.407 10.90
Average Potential Area 1816.477 84.44
Low Potential Area 100.169 4.66

Total Area 2151.053 100
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Figure 4-15 Potentiality of Suitable Area for Building Garbage Transfer Station

The analysis of area capabilities for the classification of suitable area for

building garbage transfer station in Khao Yai National Park area by using the mean

( X ) and standard deviation (S.D.) are summarized below.
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1) The high suitable area for building garbage transfer station is equal to
234.407 square kilometers (10.9%). The characteristic of the area are grassland and
forests. The distance from water sources, tourist attraction, and the community is more
than 2 kilometers and slope is lower than 5 percent.

2) The moderate suitable area for building garbage transfer station is equal
to 1816.477 square kilometers (84.44%). The major characteristic of the area is forest.
The distance from water sources, tourist attraction, and the community is more than 2
kilometers and slope is higher than 5 percent.

3) The low suitable area for building garbage transfer station is equal to
100.169 square kilometers (4.66%). It is the area that is close to tourist attractions and
accommodation in the distance of less than 2 kilometers.

Furthermore, the results of this study will be presented in databases of
environmental health in tourist spots of Khao Yai National Park by using Scalable
Vector Graphic (SVG), as shown in Figure 4-19 and Figure 4-20

o
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Figure 4-16 Links to Results of Suitable Area for Building Garbage Transfer
Station
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Figure 4-17 The Results of Suitable Area for Building Garbage Transfer Station
by Using Scalable Vector Graphic (SVG)

The vector data displayed by SVG (web application must installed SVG
Viewer) will include 1) Attritions Point 2)Road 3) Boundary of Khao Yai National
Park 4) Suitable area for building garbage transfer station 5) Landuse 6) Water body 7)

Geological formations 8) Slope.
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CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS

5.1 Databases of Environmental Health in Tourist Spots of Khao Yai

National Park

5.1.1 Conclusion

Environmental health assessment of the tourist attractions in Thailand is
considered as new and important; moreover, there is no efficient and systematical
information storage. Therefore, researcher have applied the information management
system and database technology to be more convenient for information storage by
selecting Khao Yai National Park, the country’s major attraction, as a case study.

Databases of environmental health in tourist spots of Khao Yai National
Park is designed to store, search, and report the environmental health evaluation in
five aspects, which are water quality for consumption and wastewater management,
food sanitation, waste management, types of facilities and quality of the landscape and
management of environmental health and safety in the areas. Each area has different
storage and evaluation formats. Furthermore, it can be a channel of communication
between the officers of Khao Yai National Park and environmental health experts in
each area.

This database system is operated under web browsers (work best on the
Internet Explorer) using PHP and MySQL as the main languages in the development.

The results of the study show that the environmental health database
system of tourist spots in Khao Yai National Park can help store the information more
systematically, also search and prepare summaries of the environmental health

evaluation which lead to more efficient work.



Navavit Ponganan Conclusions and Recommendations / 56

5.1.2 Recommendations

1. To make the system more complete, the results should be displayed in
the forms of charts or graphic which will allow users to understand more easily.

2. To make the system to be more interesting, background and significant
of environmental health evaluation should be included, including the methodology of
each areas, history of Khao Yai National Park, major tourist spots, etc.

3. The system should increase comparative analysis of the data 2 date.

4. Before implementing the system, responsible staffs should be trained to
use it more effectively.

5. This database system has been developed in accordance with the
environmental health evaluation in tourism area by selecting Khao Yai National Park,
which has a similar pattern to other typical national parks, as the case study.
Therefore, this system may be able to test with other national parks in order to

continue developing the system to be more appropriate and extensive.

5.2 Categorization of Potential Surface in Constructing a Waste
Transfer Station in Khao Yai National Park using Potential Surface
Analysis (PSA)

5.2.1 Conclusion

Classification of capabilities of the suitable area for building garbage
transfer station in Khao Yai National Park by using Potential Surface Analysis (PSA)
method, there are 7 concerned factors which are 1) Distance from Water body 2) Land
use 3) Geological formations 4) Distance from Community 5) Distance from
Attraction 6) Distance from Main road and 7) Slope. The result is that Khao Yai
National Park has potential area for building garbage transfer station- 234.407 square
meters or 10.9% for high level; 1816.477 square meters or 84.44% for average level;

and 100.169 square meters or 4.66% for low level.
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5.2.2 Recommendations

1) The study of the potential area for building garbage transfer station in
the Khao Yai National Park is a pilot study and is limited in several ways. According
to the literature review, study of law, and previous researches, these can be concluded
that all the studies were focused only on community or city areas which have different
characteristics from the national park. Therefore, the information should be modified,
edited, and added some factors by the experts of related fields in order to apply to this
study.

2) To put the results of this study into practical use, there should be more
studies in other areas such as engineering, logistic, worthiness of the investment to
help in decision making and planning to be more accurate.

3) This study can be used as a case study for potential surface analysis of

national park or other concerned areas in the future.
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APPENDICES
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APPENDIX A
DATA DICTIONARY

Project Name : Database of Environmental Health Management in

Tourist Attraction Spots of Khao Yai National Park

1. tb_center
NAME KEY | TYPE (SIZE) DESCRIPTION
centerid PK Text (5) Environmental Health Evaluation ID
date Date Date
wt_id FK Text (5) Water quality for consumption and
waste water treatment 1D
fd_id FK Text (5) Food Hygiene ID
sw_id FK Text (5) Solid Waste and Excretion
Management ID
Is_id FK Text (5) Facilities and Landscape ID
sf_id FK Text (5) Environmental Health and Safety
Management ID
station_id FK Text (5) Station ID
person_id FK Text (5) Person ID
2. tb_stations
NAME KEY | TYPE (SIZE) DESCRIPTION
stations_id PK Text (5) Stations ID
stationname Text (255) | Station name
UTM X Number (LI) | Coordinate Easting (UTM)
UTM y Number (LI) | Coordinate Northing (UTM)
3. tb_person
NAME KEY | TYPE (SIZE) DESCRIPTION
person_id PK Text (5) Person 1D
username Text (255) Username
passname Text (255) Password
name Text (255) Name
surname Text (255) Surname
position Text (255) | Position
status_id FK Text (5) Status ID
comment_id FK Text (5) Comment ID
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4. tb_status
NAME KEY | TYPE (SIZE) DESCRIPTION
status_id PK Text (5) Status ID
status_name Text (255) Status Name
5. tb_comment
NAME KEY | TYPE (SIZE) DESCRIPTION
comment_id PK Text (5) Comment ID
comment Memo Comment
date Date Comment Date
6. th wt
NAME KEY | TYPE (SIZE) DESCRIPTION
wt_id PK Text (5) Water quality for consumption and
waste water treatment 1D
temp_air Number (D) | Air temperature
wt_type_id FK Text (5) Water type ID
wt_char Memo Statement of water resource
temp_wt Number (D) | Water temperature
color_s Text (255) | Water color (observation)
color_t Number (D) | Water color (analysis)
conduct Number (D) | Conductivity
turbid_s Text (255) | Turbidity (observation)
turbid_t Number (D) | Turbidity (analysis)
TDS Number (D) | Total Dissolved Solid
TSS Number (D) | Total Dissolved Solids
pH Number (D) | pH
DO Number (D) | Dissolved Oxygen
Hardness Number (D) | Hardness
NH3 Number (D) | Ammonium Nitrogen
NO3 Number (D) | Nitrate Nitrogen
PO4 Number (D) | Ortho Phosphate
BOD Number (D) | Biochemical Oxygen Demand
OIL Number (D) | Oil and Grease
TCB Number (D) | Total Coliform Bacteria
FCB Number (D) | Fecal Coliform Bacteria
7.th_wt type
NAME KEY | TYPE (SIZE) DESCRIPTION
wt_type_id PK Text (5) Water type ID
wt_typename Memo Water type



http://en.wikipedia.org/wiki/Total_dissolved_solids
http://www.google.co.th/search?hl=th&&sa=X&ei=Z_gRTYWSE4TkrAeA5ey8Cw&ved=0CBYQBSgA&q=Dissolved+Oxygen&spell=1
http://www.google.co.th/search?hl=th&&sa=X&ei=nPkRTfGNDczjrAeft5G_Cw&ved=0CBYQBSgA&q=ortho+phosphate+PO4+%E0%B8%84%E0%B8%B7%E0%B8%AD&spell=1
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8.tb_fd
NAME KEY | TYPE (SIZE) DESCRIPTION
fd_id PK Text (5) Food hygiene ID
fdl_id FK Text (5) Food hygiene section 1 ID
fd2_id FK Text (5) Food hygiene section 2 ID
fd3_id FK Text (5) Food hygiene section 3 ID
fd4_id FK Text (5) Food hygiene section 4 ID
fd5_id FK Text (5) Food hygiene section 5 ID
fd6_id FK Text (5) Food hygiene section 6 ID
fd7_id FK Text (5) Food hygiene section 7 ID
fd8_id FK Text (5) Food hygiene section 8 ID
fd9_id FK Text (5) Food hygiene section 9 ID
9.tb fd_1
NAME KEY | TYPE (SIZE) DESCRIPTION
fdl_id PK Text (5) Food hygiene section 1 ID
fd101 Number (S) | Food hygiene subject 1-1
fd102 Number (S) | Food hygiene subject 1-2
fd103 Number (S) | Food hygiene subject 1-3
fd104 Number (S) | Food hygiene subject 1-4
10.tb_fd_2
NAME KEY | TYPE (SIZE) DESCRIPTION
fd2_id PK Text (5) Food hygiene section 2 ID
fd201 Number (S) | Food hygiene subject 2-1
fd202 Number (S) | Food hygiene subject 2-2
fd203 Number (S) | Food hygiene subject 2-3
fd204 Number (S) | Food hygiene subject 2-4
fd205 Number (S) | Food hygiene subject 2-5
fd206 Number (S) | Food hygiene subject 2-6
11.tb fd_3
NAME KEY | TYPE (SIZE) DESCRIPTION
fd3_id PK Text (5) Food hygiene section 3 ID
fd301 Number (S) | Food hygiene subject 3-1
fd302 Number (S) | Food hygiene subject 3-2
fd303 Number (S) | Food hygiene subject 3-3
fd304 Number (S) | Food hygiene subject 3-4
fd305 Number (S) | Food hygiene subject 3-5
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12.tb fd 4
NAME KEY | TYPE (SIZE) DESCRIPTION
fd4_id PK Text (5) Food hygiene section 4 ID
fd401 Number (S) | Food hygiene subject 4-1
fd402 Number (S) | Food hygiene subject 4-2
fd403 Number (S) | Food hygiene subject 4-3
13.tb_fd 5
NAME KEY | TYPE (SIZE) DESCRIPTION
Fd5_id PK Text (5) Food hygiene section 5 ID
fd501 Number (S) | Food hygiene subject 5-1
fd502 Number (S) | Food hygiene subject 5-2
fd503 Number (S) | Food hygiene subject 5-3
fd504 Number (S) | Food hygiene subject 5-4
fd505 Number (S) | Food hygiene subject 5-5
fd506 Number (S) | Food hygiene subject 5-6
14.tb_fd_6
NAME KEY | TYPE (SIZE) DESCRIPTION
Fd6_id PK Text (5) Food hygiene section 6 ID
fd601 Number (S) | Food hygiene subject 6-1
fd602 Number (S) | Food hygiene subject 6-2
fd603 Number (S) | Food hygiene subject 6-3
fd604 Number (S) | Food hygiene subject 6-4
fd605 Number (S) | Food hygiene subject 6-5
fd606 Number (S) | Food hygiene subject 6-6
fd607 Number (S) | Food hygiene subject 6-7
15.tb fd 7
NAME KEY | TYPE (SIZE) DESCRIPTION
fd7_id PK Text (5) Food hygiene section 7 ID
fd701 Number (S) | Food hygiene subject 7-1
fd702 Number (S) | Food hygiene subject 7-2
fd703 Number (S) | Food hygiene subject 7-3
fd704 Number (S) | Food hygiene subject 7-4
fd705 Number (S) | Food hygiene subject 7-5
fd706 Number (S) | Food hygiene subject 7-6
fd707 Number (S) | Food hygiene subject 7-7
fd708 Number (S) | Food hygiene subject 7-8
fd709 Number (S) | Food hygiene subject 7-9
fd710 Number (S) | Food hygiene subject 7-10
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16.tb_fd_8
NAME KEY | TYPE (SIZE) DESCRIPTION
fd8_id PK Text (5) Food hygiene section 8 ID
fd801 Number (S) | Food hygiene subject 8-1
fd802 Number (S) | Food hygiene subject 8-2
fd803 Number (S) | Food hygiene subject 8-3
fd804 Number (S) | Food hygiene subject 8-4
fd805 Number (S) | Food hygiene subject 8-5
17.tb_fd_9
NAME KEY | TYPE (SIZE) DESCRIPTION
fd9 id PK Text (5) Food hygiene section 8 ID
fd901 Number (S) | Food hygiene subject 9-1
fd902 Number (S) | Food hygiene subject 9-2
fd903 Number (S) | Food hygiene subject 9-3
18.th_sw
NAME KEY | TYPE (SIZE) DESCRIPTION
sw_id PK Text (5) Solid Waste and Excretion
Management ID
swl id FK Text (5) Solid Waste and Excretion
Management section 1 ID
sw2_id FK Text (5) Solid Waste and Excretion
Management section 2 ID
sw3_id FK Text (5) Solid Waste and Excretion
Management section 3 ID
sw4_id FK Text (5) Solid Waste and Excretion
Management section 4 ID
swh_id FK Text (5) Solid Waste and Excretion
Management section 5 ID
garbagid FK Text (5) Garbage type ID
19.th sw_1
NAME KEY | TYPE (SIZE) DESCRIPTION
swl_id PK Text (5) Solid Waste and Excretion
Management section 1 ID
swl01 Number (S) | Solid Waste and Excretion
Management subject 1-1
sw102 Number (S) | Solid Waste and Excretion
Management subject 1-2
swi103 Number (S) | Solid Waste and Excretion

Management subject 1-3
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20.th_sw 2
NAME KEY | TYPE (SIZE) DESCRIPTION
sw2_id PK Text (5) Solid Waste and Excretion
Management section 2 ID
sw201 Number (S) | Solid Waste and Excretion
Management subject 2-1
sw202 Number (S) | Solid Waste and Excretion
Management subject 2-2
sw203 Number (S) | Solid Waste and Excretion
Management subject 2-3
sw204 Number (S) | Solid Waste and Excretion
Management subject 2-4
sw205 Number (S) | Solid Waste and Excretion
Management subject 2-5
sw206 Number (S) | Solid Waste and Excretion
Management subject 2-6
sw207 Number (S) | Solid Waste and Excretion
Management subject 2-7
sw208 Number (S) | Solid Waste and Excretion
Management subject 2-8
sw209 Number (S) | Solid Waste and Excretion
Management subject 2-9
sw210 Number (S) | Solid Waste and Excretion
Management subject 2-10
sw211 Number (S) | Solid Waste and Excretion
Management subject 2-11
sw212 Number (S) | Solid Waste and Excretion
Management subject 2-12
sw213 Number (S) | Solid Waste and Excretion
Management subject 2-13
sw214 Number (S) | Solid Waste and Excretion

Management subject 2-14
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21.tb_sw_3
NAME KEY | TYPE (SIZE) DESCRIPTION
Sw3_id PK Text (5) Solid Waste and Excretion
Management section 3 ID
sw301 Number (S) | Solid Waste and Excretion
Management subject 3-1
sw302 Number (S) | Solid Waste and Excretion
Management subject 3-2
sw303 Number (S) | Solid Waste and Excretion
Management subject 3-3
sw304 Number (S) | Solid Waste and Excretion
Management subject 3-4
sw305 Number (S) | Solid Waste and Excretion
Management subject 3-5
sw306 Number (S) | Solid Waste and Excretion
Management subject 3-6
22.tb_sw 4
NAME KEY | TYPE (SIZE) DESCRIPTION
sw4_id PK Text (5) Solid Waste and Excretion
Management section 4 ID
sw401 Number (S) | Solid Waste and Excretion
Management subject 4-1
sw402 Number (S) | Solid Waste and Excretion
Management subject 4-2
sw403 Number (S) | Solid Waste and Excretion
Management subject 4-3
sw404 Number (S) | Solid Waste and Excretion
Management subject 4-4
sw405 Number (S) | Solid Waste and Excretion

Management subject 4-5
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23.tb sw 5
NAME KEY | TYPE (SIZE) DESCRIPTION
sw5_id PK Text (5) Solid Waste and Excretion
Management section 5 ID
sw501 Number (S) | Solid Waste and Excretion
Management subject 5-1
sw502 Number (S) | Solid Waste and Excretion
Management subject 5-2
sw503 Number (S) | Solid Waste and Excretion
Management subject 5-3
sw504 Number (S) | Solid Waste and Excretion
Management subject 5-4
sw505 Number (S) | Solid Waste and Excretion
Management subject 5-5
24. tb_garbage
NAME KEY | TYPE (SIZE) DESCRIPTION
garbagid PK Text (5) Garbage type ID
canl Number (D) Weight Can 1
can2 Number (D) Weight Can 2
can3 Number (D) Weight Can 3
glassl Number (D) Weight Glass 1
glass2 Number (D) Weight Glass 2
glass3 Number (D) Weight Glass 3
plasticl Number (D) Weight Plastic 1
plastic2 Number (D) Weight Plastic 2
plastic3 Number (D) Weight Plastic 3
paperl Number (D) Weight Paper 1
paper2 Number (D) Weight Paper 2
paper3 Number (D) Weight Paper 3
garbagel Number (D) Weight Garbage 1
garbage2 Number (D) Weight Garbage 2
garbage3 Number (D) Weight Garbage 3
otherl Number (D) Weight Other 1
other2 Number (D) Weight Other 2
other3 Number (D) Weight Other 3
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25.tb_Is
NAME KEY | TYPE (SIZE) DESCRIPTION
Is_id PK Text (5) Facilities and Landscape ID
Is_pic Object Station picture
distance Number (S) | Distance
obspos Number (S) | Observe position
form Number (S) | Form
lightl Number (S) | Time
light2 Number (S) | Light intensity
light3 Number (S) | Light color
light4 Number (S) | Light direction
light5 Number (S) | Sight
light6 Number (S) | Clond cover
Is_qc Number (S) | Landscape Quality
Is_pol_id FK Text (5) Visual Pollutant ID
Is_type_id FK Text (5) Landscape ID
impactl Number (S) | Impact of Landscape 1
impact 2 Number (S) | Impact of Landscape 2
impact 3 Number (S) | Impact of Landscape 3
impact 4 Number (S) | Impact of Landscape 4
impact 5 Number (S) | Impact of Landscape 5
valuel Number (S) | Value of Landscape 1
value 2 Number (S) | Value of Landscape 2
value 3 Number (S) | Value of Landscape 3
value 4 Number (S) | Value of Landscape 4
value 5 Number (S) | Value of Landscape 5
26. tb_Is_pol
NAME KEY | TYPE (SIZE) DESCRIPTION
Is_pol_id PK Text (5) Visual Pollutant ID
Is_polname Text (255) | Visual Pollutant Name
27.tb_Is_type
NAME KEY | TYPE (SIZE) DESCRIPTION
Is_type_id PK Text (5) Landscape ID
Is_typename Text (255) Landscape Type ID
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28. th_sf
NAME KEY | TYPE (SIZE) DESCRIPTION
sf_id PK Text (5) Environmental Health and Safety

Management 1D

sfl_id FK Text (5) Environmental Health and Safety
Management section 1 ID

sf2_id FK Text (5) Environmental Health and Safety
Management section 2 ID

sf3_id FK Text (5) Environmental Health and Safety
Management section 3 1D

sf4_id FK Text (5) Environmental Health and Safety
Management section 4 ID

29.tb sf 1

NAME KEY | TYPE (SIZE) DESCRIPTION

sfl id PK Text (5) Environmental Health and Safety
Management section 1 ID

sf1101 Number (S) | Environmental Health and Safety
Management subject 1-1.1

sf1102 Number (S) | Environmental Health and Safety
Management subject 1-1.2

sf1103 Number (S) | Environmental Health and Safety
Management subject 1-1.3

sf1104 Number (S) | Environmental Health and Safety
Management subject 1-1.4

sf1105 Number (S) | Environmental Health and Safety
Management subject 1-1.5

sf1106 Number (S) | Environmental Health and Safety
Management subject 1-1.6

sf1107 Number (S) | Environmental Health and Safety
Management subject 1-1.7

sf1201 Number (S) | Environmental Health and Safety
Management subject 1-2.1

sf1202 Number (S) | Environmental Health and Safety
Management subject 1-2.2

sf1203 Number (S) | Environmental Health and Safety
Management subject 1-2.3

sf1204 Number (S) | Environmental Health and Safety
Management subject 1-2.4

sf1205 Number (S) | Environmental Health and Safety

Management subject 1-2.5
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sf1301 Number (S) | Environmental Health and Safety
Management subject 1-3.1
sf1302 Number (S) | Environmental Health and Safety
Management subject 1-3.2
sf1303 Number (S) | Environmental Health and Safety
Management subject 1-3.3
sf1304 Number (S) | Environmental Health and Safety
Management subject 1-3.4
sf1401 Number (S) | Environmental Health and Safety
Management subject 1-4.1
sf1402 Number (S) | Environmental Health and Safety
Management subject 1-4.2
sf1403 Number (S) | Environmental Health and Safety
Management subject 1-4.3
sf1404 Number (S) | Environmental Health and Safety
Management subject 1-4.4
sf1405 Number (S) | Environmental Health and Safety
Management subject 1-4.5
sf1406 Number (S) | Environmental Health and Safety
Management subject 1-4.6
sf1407 Number (S) | Environmental Health and Safety
Management subject 1-4.7
sf1501 Number (S) | Environmental Health and Safety
Management subject 1-5.1
sf1502 Number (S) | Environmental Health and Safety
Management subject 1-5.2
sf1503 Number (S) | Environmental Health and Safety
Management subject 1-5.3
sf1601 Number (S) | Environmental Health and Safety
Management subject 1-6.1
sf1602 Number (S) | Environmental Health and Safety
Management subject 1-6.2
sf1701 Number (S) | Environmental Health and Safety
Management subject 1-7.1
sf1702 Number (S) | Environmental Health and Safety
Management subject 1-7.2
sf1703 Number (S) | Environmental Health and Safety

Management subject 1-7.3
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30.th_sf 2
NAME KEY | TYPE (SIZE) DESCRIPTION
sf2_id PK Text (5) Environmental Health and Safety
Management section 2 ID
sf2101 Number (S) | Environmental Health and Safety
Management subject 2-1.1
sf2102 Number (S) | Environmental Health and Safety
Management subject 2-1.2
sf2103 Number (S) | Environmental Health and Safety
Management subject 2-1.3
sf2104 Number (S) | Environmental Health and Safety
Management subject 2-1.4
sf2105 Number (S) | Environmental Health and Safety
Management subject 2-1.5
sf2106 Number (S) | Environmental Health and Safety
Management subject 2-1.6
sf2107 Number (S) | Environmental Health and Safety
Management subject 2-1.7
sf2108 Number (S) | Environmental Health and Safety
Management subject 2-1.8
sf2201 Number (S) | Environmental Health and Safety
Management subject 2-2.1
sf2202 Number (S) | Environmental Health and Safety
Management subject 2-2.2
sf2203 Number (S) | Environmental Health and Safety
Management subject 2-2.3
sf2204 Number (S) | Environmental Health and Safety
Management subject 2-2.4
sf2205 Number (S) | Environmental Health and Safety
Management subject 2-2.5
sf2206 Number (S) | Environmental Health and Safety
Management subject 2-2.6
sf2207 Number (S) | Environmental Health and Safety
Management subject 2-2.7
sf2208 Number (S) | Environmental Health and Safety
Management subject 2-2.8
sf2209 Number (S) | Environmental Health and Safety
Management subject 2-2.9
sf2210 Number (S) | Environmental Health and Safety

Management subject 2-2.10
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sf2211 Number (S) | Environmental Health and Safety
Management subject 2-2.11
sf2212 Number (S) | Environmental Health and Safety
Management subject 2-2.12
sf2213 Number (S) | Environmental Health and Safety
Management subject 2-2.13
sf2214 Number (S) | Environmental Health and Safety
Management subject 2-2.14
sf2215 Number (S) | Environmental Health and Safety
Management subject 2-2.15
sf2216 Number (S) | Environmental Health and Safety
Management subject 2-2.16
sf2301 Number (S) | Environmental Health and Safety
Management subject 2-3.1
sf2302 Number (S) | Environmental Health and Safety
Management subject 2-3.2
sf2303 Number (S) | Environmental Health and Safety
Management subject 2-3.3
sf2304 Number (S) | Environmental Health and Safety
Management subject 2-3.4
sf2401 Number (S) | Environmental Health and Safety
Management subject 2-4.1
sf2402 Number (S) | Environmental Health and Safety
Management subject 2-4.2
sf2403 Number (S) | Environmental Health and Safety
Management subject 2-4.3
sf2404 Number (S) | Environmental Health and Safety
Management subject 2-4.4
sf2405 Number (S) | Environmental Health and Safety
Management subject 2-4.5
sf2406 Number (S) | Environmental Health and Safety
Management subject 2-4.6
sf2407 Number (S) | Environmental Health and Safety
Management subject 2-4.7
sf2501 Number (S) | Environmental Health and Safety
Management subject 2-5.1
sf2502 Number (S) | Environmental Health and Safety
Management subject 2-5.2
sf2503 Number (S) | Environmental Health and Safety

Management subject 2-5.3
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sf2504 Number (S) | Environmental Health and Safety
Management subject 2-5.4
sf2601 Number (S) | Environmental Health and Safety
Management subject 2-6.1
sf2602 Number (S) | Environmental Health and Safety
Management subject 2-6.2
sf2603 Number (S) | Environmental Health and Safety
Management subject 2-6.3
31.tb_sf 3
NAME KEY | TYPE (SIZE) DESCRIPTION
sf3_id PK Text (5) Environmental Health and Safety
Management section 3 ID
sf3101 Number (S) | Environmental Health and Safety
Management subject 3-1.1
sf3102 Number (S) | Environmental Health and Safety
Management subject 3-1.2
sf3103 Number (S) | Environmental Health and Safety
Management subject 3-1.3
sf3104 Number (S) | Environmental Health and Safety
Management subject 3-1.4
sf3201 Number (S) | Environmental Health and Safety
Management subject 3-2.1
sf3202 Number (S) | Environmental Health and Safety
Management subject 3-2.2
sf3203 Number (S) | Environmental Health and Safety
Management subject 3-2.3
sf3204 Number (S) | Environmental Health and Safety
Management subject 3-2.4
sf3205 Number (S) | Environmental Health and Safety
Management subject 3-2.5
sf3206 Number (S) | Environmental Health and Safety
Management subject 3-2.6
sf3207 Number (S) | Environmental Health and Safety
Management subject 3-2.7
sf3208 Number (S) | Environmental Health and Safety
Management subject 3-2.8
sf3301 Number (S) | Environmental Health and Safety
Management subject 3-3.1
sf3302 Number (S) | Environmental Health and Safety

Management subject 3-3.2
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sf3303 Number (S) | Environmental Health and Safety
Management subject 3-3.3
sf3304 Number (S) | Environmental Health and Safety
Management subject 3-3.4
sf3305 Number (S) | Environmental Health and Safety
Management subject 3-3.5
sf3306 Number (S) | Environmental Health and Safety
Management subject 3-3.6
sf3307 Number (S) | Environmental Health and Safety
Management subject 3-3.7
sf3308 Number (S) | Environmental Health and Safety
Management subject 3-3.8
sf3309 Number (S) | Environmental Health and Safety
Management subject 3-3.9
sf3310 Number (S) | Environmental Health and Safety
Management subject 3-3.10
sf3311 Number (S) | Environmental Health and Safety
Management subject 3-3.11
sf3312 Number (S) | Environmental Health and Safety
Management subject 3-3.12
sf3313 Number (S) | Environmental Health and Safety
Management subject 3-3.13
32.th_sf 4
NAME KEY | TYPE (SIZE) DESCRIPTION
sf4_id PK Text (5) Environmental Health and Safety
Management section 4 ID
sf4101 Number (S) | Environmental Health and Safety
Management subject 4-1.1
sf4102 Number (S) | Environmental Health and Safety
Management subject 4-1.2
sf4103 Number (S) | Environmental Health and Safety
Management subject 4-1.3
sf4104 Number (S) | Environmental Health and Safety
Management subject 4-1.4
sf4105 Number (S) | Environmental Health and Safety
Management subject 4-1.5
sf4106 Number (S) | Environmental Health and Safety
Management subject 4-1.6
sf4107 Number (S) | Environmental Health and Safety

Management subject 4-1.7
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sf4108 Number (S) | Environmental Health and Safety
Management subject 4-1.8
sf4109 Number (S) | Environmental Health and Safety
Management subject 4-1.9
sf4110 Number (S) | Environmental Health and Safety
Management subject 4-1.10
sf4111 Number (S) | Environmental Health and Safety
Management subject 4-1.11
sf4112 Number (S) | Environmental Health and Safety
Management subject 4-1.12
sf4113 Number (S) | Environmental Health and Safety
Management subject 4-1.13
sf4114 Number (S) | Environmental Health and Safety
Management subject 4-1.14
sf4115 Number (S) | Environmental Health and Safety
Management subject 4-1.15
sf4116 Number (S) | Environmental Health and Safety
Management subject 4-1.16
sf4201 Number (S) | Environmental Health and Safety
Management subject 4-2.1
sf4202 Number (S) | Environmental Health and Safety
Management subject 4-2.2
sf4203 Number (S) | Environmental Health and Safety
Management subject 4-2.3
sf4204 Number (S) | Environmental Health and Safety
Management subject 4-2.4
sf4205 Number (S) | Environmental Health and Safety
Management subject 4-2.5
sf4206 Number (S) | Environmental Health and Safety
Management subject 4-2.6
sf4207 Number (S) | Environmental Health and Safety
Management subject 4-2.7
sf4208 Number (S) | Environmental Health and Safety
Management subject 4-2.8
sf4209 Number (S) | Environmental Health and Safety
Management subject 4-2.9
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ENVIRONMENTAL HEALTH IN TOURIST SPOTS OF KHAO
YAI NATIONAL PARK EVALUATION DOCUMENT
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