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Project Code: RDG4840044

Project Title: Decision Support System on Integrated Coastal Zone Management to Solve Poverty in
Changwat Samut Songkhram and Changwat Trang

Researchers: Gullaya Wattayakorrﬂ Padermsak Jarayabhandw, Dusdi Chanlikit' and Somgiat Hengnirun2
1Aquatic Resources Research Institute, Chulalongkorn University, Thailand
2Faculty of Engineering, Khon Kaen University, Thailand

E-mail: gullaya.w@chula.ac.th

Duration: 1 July 2005 — 31 December, 2007

Abstract

The objectives of the research project were to design and develop coastal resource databases
which can be linked with socio-economic and poverty registration databases in the two pilot study areas,
namely Changwat Samut Songkhram and Changwat Trang; and to develop a decision support system (DSS)
as a tool to support stakeholders in formulating a more suitable and effective coastal resource policy,
planning and in the selection of alternatives. The coastal resource databases that have been developed
include tourism, aquaculture, fishery, agriculture, and aquatic environmental quality. The decision support
system on integrated coastal zone management, when required information has been successfully collected
and analyzed, will help decision makers in both land and marine related areas of the coastal zone to
effectively formulate the strategies for economic and social development, coastal resource management as
well as for poverty alleviation in the two provinces.

The decision support system on integrated coastal zone management, so-called “DSS-ICZM SPP”,
was designed to be a web-based application which can be accessed by anyone according to their assigned
rights, remotely from anywhere with internet service facilities and at anytime of day (24 hours). DSS-ICZM
SPP serves as a high potential decision support system to facilitate the communication among various groups
of users ranging from practitioners to policy makers, and covers a rather large area of management
applications. DSS-ICZM SPP software was also designed to be an “open” system with high flexibility in
connecting with any Database Management Systems (DBMS), high ability to handle growing amount of
databases (DBMS scalability), as well as its capability in interfacing with Content Management (CM) System,
Business Intelligent (Bl) and Data Warehouse System (DWS). In addition, DSS-ICZM SPP can also be linked
with any real-time monitoring instruments for collecting real-time data, as well as connected to a mobile

telephone for data accessing. However, these capabilities have yet to be further developed.

Keywords: Decision Support System, DSS, Integrated coastal zone management, Coastal resources, Samut

Songkhram, Trang
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3.4.7 4118049 (Models)
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2. doyarweaivayunsanauloaun1snouiie(DSS Solutions for Planning)
2.1. Tourism DSS Solutions for Development Planning
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1.1 Resources DSS Solutions for Development Planning
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2. doyarwoaivayunsanauloduiiduriiny (DSS Solutions for Land Use)
2.1 Land Use DSS Solutions for Development Planning
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(Conceptual Database Design)
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1. Yayan3iLseu

v v A
VoYANITIIDY
«Entity» * n «Entltyj) y
House - _House Has 1 =
e i+ id : String
; |'ds~tr5i;|’|ng +name_th : String
i 9 +name_en : String
+moo : String
+ personAmt : Integer 0.1 N
+ personCanWorkAmt : Integer " Has-sub-level
+telNo : String
+ faxNo : String
01 «Entity» «Entity»
Has IDDocType Prefix
* |- -Person M+id: String | | B+id : String
- * +desc : String | | + desc_th : String
:ir;tlty: ~ Person I +desc_en : String
é . + abbr_th : String
B+id : String +abbr_en : String
+name : String 0..1
+ midName : String
+ lastName : String
+gender : char
+idDocNo : String
01 «Entity»
0..1- _PersonProfile Nationality
«Entity» * + id: String_ «Entity»
PersonProfile 0.1 +desc_th: String Race
-1 | +desc_en : String
+dateOfBirth : String M+ id : String «Entity»
+ maritalStatus : char * + desc_th : String Religion
+ isAlive : boolean 0.1 +desc_en : String
+ childAmt : Integer B B+id : String
+isCommunalGuru : boolean | * +desc_th : String
0.1 +desc_en : String
9
Yoyainna
«Entity»
Person
+id : String

+name : String

+ midName : String
+ lastName : String
+gender : char
+idDocNo : String

{}1 «Entity»
* | - _PersonOccupied Occupation
«Entity» * +id: String_
PersonOccupied - + _desc : String
- _PersonOccupied 1| +isLegal : boolean
+ avgRevenue : Currency

+ timeUnit : char
+isSupport : boolean
+isQuit : boolean
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ﬂﬁﬁﬂ‘]elﬁ]@\ilqlﬂ‘ﬂa

«Entity»
Person
M+id: String
+ name : String «Entity»
+ midName : String EduLevel
+ lastName : String L e
+ gender : char Zslcd h SSttrrlerg
+i No : Stri ’
idDocNo : String ” + sortOrder : Integer
{
¢ Ly, ,
*| - PersonEdu « * - _Edubegree
P:fsn;l;yEZu - _PersonEdu «Entity» ¥ - —Fdulnstitute
. EduDegree «Entity»
+ status : char . ) Edulnstitute
. d: String
+startYear : Integer 0.1 -+hd -2 _ _
+endYear : Integer + desc : String B +id: String _
+grade : Float * + name_th : String
+ name_en : String
0..1
*
0..1
«Entity»
EduMajor
M+ id : String
+desc : String
mssenoue 1w
«Entity>» 1 - _LocalWisdom «Entity»
GovBoundary @ " LocalWisdom
+id : String +id : String
+ name_th : String + desc : String
+ name_en : String

0..1 *
Has-sub-level
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piiilyanrathusdadus oTOP

«Entity»
ProductType
M+ id : String
+ desc : String
4
* |- _Product
. «Entity»
«Entity»
Pr
ProducerGroup oduct
S B+ id : String
;—n:de.tshtr'lggtring + code : String
- + th : Stri
«Entity» 01 - _ProducerGroup | + name_en : String + Ezmz_en : Strll'lnngg
GovBoundary * } =
S ! 'Y
B+ id : String
+ name_th : String *|-_OTOP * L _OTOP
+name_en : String 1 - _OTOF .
% «Entity»
0..1 * orop

Has-sub-level

+ score : Integer
+ start : Integer
+ remark : String
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«Entity»
TrnsptLineType

M+ id : String
+ desc_th : String
+ desc_en : String

* |- _TrnsptLine

«Entity» 0..1 «Entity»
TrnsptCharacter % TrnsptLine

P+ id: String M+ id : String
+ desc : String + code : String
+ name_th : String
+ name_en : String

LAUNNANUN AN

«Entity»
TrnsptLineType

-+ id : String
+ desc_th : String
+ desc_en : String

1

* |- _TrnsptLine

«Entity» 0..1 «Entity»
TrnsptCharacter % TrnsptLine

P+ id: String P+ id : String
+ desc : String + code : String
+ name_th : String
+ name_en : String
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«Entity» <Entity
WatercourseType BasianILtll:ity
B +id: String e
+ code : String + 1 : Str_lng
+ desc : String + code : String
’ + desc : String
1 1
* |- _Watercourse *| - _Basin
«Entity» «Entity»
Watercourse Basin
B+id: String B+id : String
+ code : String + code : String
+ name_th : String + name_th : String
+ name_en : String + name_en : String
Ry
zﬁmum@uj
«Entity» 1 - _OtherPlace «Entity»
PlaceType ® |  OtherPlace
M+ id : String M+ id : String
+ desc : String + name_th : String
+ name_en : String
«Entity»
IndustrialType
®+id : String
+ desc : String
\,
* |- _IndustrialPlace
«Entity» 1 - _IndustrialPlace .
< = «Entity»
GovBoundary * IndustrialPlace
;r:wde:tshtr-”;%ring + id : String
+ name_en N Strin + placeName : String
- 9 + ownerPersonName : String

0..1 % + ownerOrgName : String

Has-sub-level
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P
ANTUNNBDILNEI
«Entity»
TourType
M3+ id : String
+ desc : String
)
* |- _TourPlace
«Entity» Al - _TourPlace «Entity»
GovBoundary | * TourPlace
B+id : String B +id: String
+ name_th : String + name_th : String
+name_en : String + name_en : String
0..1 * 1 71 1
Has-sub-level A
N B «Entity»
- _TourPIcActivity i} TourActivity
«Entity» «Entity» - mat id: String
TourCharacter TourPIcActivity |~ —TourPlcActivity 1 +.desc . String
M+ id: String
+ desc : String -
* |- _TourPlcAccess «Entity»
TourAccess
1 «Entity» * .
TourPIcA ccess ma+ id : String
- _TourPlcAccess 1|} desc : String
* |- TourPlcCharactet | - _TourPlcCharacter
«Entity»
TourPlcCharacter
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RYEY
EE— | - _ForestArea -
«Entity» - «Entity»
ForestType * | ForestArea
B +id: String B +id: String
+ desc : String + area : Float
g
wIuIma
«Entity» 1 «Entity»
WaterPumpType * ArtesianWater
B+id: String B +id: String
+desc : String + permitDocNo : String
+ wellNo : String

+ permittedPerson : String
+ useType : char

+ feeRate : Float

+ permittedVolume : Float
+ wellDepth : Float

+ pipeDepth : Float
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«Entity»
RockType

M+id: String
+ desc_th : String
+desc_en : String

«Entity»
RockGroup
+ id : String «Entity»
* + name_th : String RockAge
«Entity» * 0..1 |t name_en: String
Rock - _ B+id : String
. : 0..1 | + desc_th : String
+ id : String * - 0..1 | +desc_en : String
+ probeDate : Date «Entity»
0.1 GeoSymbol
M+id : String

+ desc_th : String
+ desc_en : String

1

+desc_th : String
+desc_en : String

«Entity»
SoilDrainage
¥+ id : String )
+desc_th : String -
+desc_en : String * <<Eg'g§:/>>
«Entity» 1 + id : String
SoilDepth % | + probe_date : Date
+ id : String

- _Soil 1

«Entity»

SoilSeries

B+id : String

+ series_no : String
+ name_th : String
+ name_en : String
+remark : String
+ horizon : String
+ topDepth : String
+ botDepth : String
+sand : String
+silt: String

+ clay : String

+ phWater : Float
+ phKCl : Float

+ phCaCO3 : Float
+ conduct : String
+C: Float

+ N : Float

+ Mg : Float

+ K : Float

+ Na : Float

+ sumBase : Float
+ extrAcid : Float
+sum_a_b : Float
+ CaC_soil : Float
+ CaC_clay : Float
+ base : Float

+ P_ppm : Float

+ K_ppm : Float

—_

«Entity»
SoilTexture

B+id : String
+ desc_th : String
+desc_en : String
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ninenInelanzia
<«Entity»
SeagrassArea

B+id : String

+ code : String

+name : String

+area : Float

l1 N

i _AnimallnGrass " ~SeagrassinArea
«Entity» «Entity» * «Entity»
AnimalInGrass SeagrassInArea |- _SeagrassInAreal Seagrass
<Entity» 1 - _AnimalInGrass| W+ probe_date : Date B+ probe_date : Date B+id : String
Animal * | +amount : Integer + coverArea : Float + sciName : String
+commonName : String

B +id : String
+sciName : String «Entity»
+ commonName : String CoralStatus
+ family : String . * - .
+type : char < - _AnimalInCoral «Entity» «Entity» 1 B+id : String
+ status : char * AnimalInCoral CoralInArea +desc : String

h

+ probe_date : Date
+amount : Integer

+ probe_date : Date | *

* o
- _AnimalInCoral
1 #

* |- _SurfaceAnimal

«Entity»
SurfaceA nimal

B+ probe_date : DateTime
+ amount : Integer
+ wetWeight : Float

- _SurfaceAnimal | *

+coverArea : Float N «Entity» </' <«Entity»
CorallnArea 1 Coral - _Coral CoralCharacter
CoralInArea
- 1 /* B+ id : String P+ id: String
+ sciName : String + desc : String
«Entity» +commonName : String
CoralArea
B+id: String
+ code : String
+name : String
+area : Float
R <«Entity»
<Entity» . «Entity> | * BacteriaType
A Bacteria R
BacteriaProbe - _Bacteria 1 +id : Strin
- _BacteriaProbe 1 +id : String o 9
B + probe_date : DateTime +desc : String +desc : String
+mean : Float «Entity» :
+area : Float MetalProbe

3+ probe_date : DateTime
+range : Float
+mean : Float

+ name_th : String

+remark : String

]
1

- _PlantPlankPrb

«Entity»
PlantPlankPrb

B+ probe_date : DateTime
+ depth : Float

+ cellAmt : Integer

+ sampleWaterVol : Float

+ filteredWaterVol : Float

+ dilutedTimes : Float

+ dendity : Float

*

*
- _AnimalPlankPrb

_Chrolophil

1 -_BacteriaProbe| *+ range : Float
«Entity» *
ProbeStation 1 - _MetalProbe
1
B+ id : String o

\

% | +area : Float

*

*

«Entity»

WaterQA

Chrolophil

+ probe_date : DateTime
+ depth : Float

«Entity»
AnimalPlankPrb

B3+ probe_date : DateTime
+ depth : Float
+amount : Integer

+a: Float + salinity : Float
+b : Float +pH : Float
+c : Float +DO : Float
+ transparency : char
- _Sediment + odor : char
Entity + color : char
«Entity» A .
+ floatingStuff : Strin
Sediment g 9

+ probe_date : DateTime
+ depth : Float
+ temperature : Float

+ probe_date : DateTime
+ depth : Float
+SS : Float

*

<«Entity»
AnimalPlankton

+ fraction : Float
+ filteredWater : Float
+ density : Float

- _AnimalPlankPrb

ek J

+ id : String
+ sciName : String
+ commonName : String

- _PlantPlankPrb

-

«Entity»
PlantPlankton

+id : String
+ sciName : String
+commonName : String

- _MetalProbe

«Entity»
SoilQA

+name_en : String 1 B - _SoilQA
+ farFromShore : Float - 7WaterQA\,,,>
- <Entity» *

+ probe_date : DateTime
+ depth : Float

+ character : char

+ color : char

+ odor : char

«Entity»
HeavyMetal

B +id : String

+ desc : String

-
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4.61193;l“a!ﬂ151ﬂ5ﬂ553~l
Y
VOUANHATNTTY
«Entity» A
«Entity»
FarmT i
rmlype FarmerGroupType «Entity>
M+ id : String B+ q: sting 1 - _FarmerGroup FarmerGroup
jcescEISuing +desc : String « | E+ id : String
+ probe_date : Date
«Entity» _ +name : String
AgriArea «Entity» el —FarmerGroup +memberAmt : Integer
*
M+id: String GoyBoundary, «Entity»
+ probe_date : DateTime + id : String LandA uthDocT;
+holdArea : Float +name_th : String | L - —FconPIntFarmer «Entity» « ES
+agriUseArea : Float +name_en : String | ¥ EconPIntFarmer M+id: String
+ emptyArea : Float - 1| +desc : String
+ farmerHouseAmt : Integer 0.1 N + probe_date : DateTime
+ agriWorkforce : Integer Hos-sub-level +area : Float *
+isWaterEnough : boolean + plantAge : Float «Entity»
+ distance : Float - _EconPIntFarmer 1 Person
¢, ' + cutAmt : Integer : :
! * |- PlantinArea - _EconPintFarmer | B+ id : String B+id : String
- + name : String
«Entity» * + midName : String
PlantInArea + lastName : String
) «Entity» +gender : char
¥+ probe_date : DateTime 1 PlantGroup +idDocNo : String
+ houseAmt : Integer " * - -
+area : Float «Entity» : B+ id : String
+ harvestArea : Float - _PlantlnArea 1 Plant +desc : String
+avgCost : Currency - - *
+ avgOutcome : Float B +id: String «Entity»
+desc : String 1 Unit
* |- _AnimalInArea
. . B+id : String
«Entity» «Entity» +name_th : String
AnimalInArea 1| NurtureType 1 | + name_en : String
X - R +abbr_th : String
¥+ probe_date : DateTime P+id: String +abbr_en : String
+ amount : Integer +desc : String

- _AnimallnArea | *

1

«Entity»
Animal

P+id: String

+ sciName : String

+ commonName : String
+ family : String

+ type : char

+ status : char
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5. nguayallszna

)
voyalszug
«Entity» «Entity»
FishryToolsRoster FishryToolsType
. *
«Entity» - _FishryToolsRoster | P+ id : String - B+ id : String
Person 7 + frequentPier : String |- FishryToolsRoster 1|+ name : String
B3+ id : String Own + commonName : String
+name : String 1'
+ midName : String
+ lastName : String % «Entity»
+gender : char «Entity» ~ & Farmlype
+idDocNo : String FishryFarmRoster |- _FishryFarmRoster 1
- - B+ id : String
B3+ id : String +desc : String
0.1 0.1 +regNo : String
+ farmName : String
+ owner : String «Entity»
+ address : _Strlng NurtureType
+ telNo : String
+ faxNo : String B+ id: String
+ desc : String
own 4 1
* |- _AnimalInFarm, «Entity»
Animal
«Entity» - _AnimalInFarm . :
AnimalInFarm | x ~ B+ id: String
+ sciName : String
own +amount : Integer |- _AnimalInFarm 1 | + commonName : String
+ family : String
«Entity» + type : char
FishryArm * «Entity» + status : char
M3+ id : String - _FishryFarmRoster 1 | FishryFirmType
+ name : String + id : String
+ registeredDate : Date +desc : String
+tel_no : String %
+ fax_no : String
0..1
own «Entity»
* * 0..1 Nationality
ey B+id: String
FishryBoat +desc_th : Strl_ng
+ desc_en : String
M+id : String
+ length : Float * .
+ width : Float F::Eer;.?tY»
+ depth : Float 0.1 ype
+weight : Float B +id: String
+ enginePower : Float + desc : String

v ao

anTuAsEnInaNmE inasnsniuinends auwwy1m Unadu ngammny 10330

nsAn 2188160-3 ngang 254-4259 Website: http://www.arri.chula.ac.th e-mail: arri@chula.ac.th




70

6. VoyanzIvauAUIY

=
NVIUAUIU
«Entity»
LandAuthDocType
- «Entity» +id : String
«Entity» .
EstHoldi 4 acter || EStateType +desc : String
Py +id: String
e Sltnng_ + desc : String 1 1 <«Entity»
+ desc : String LivingPlaceType
1 1 +id : String
«Entity» +desc : String
Landles - _WorkEstatex | _
+id : String * 1
+desc : String «Entity» ; «Entity»
WorkEstate * * | -LivingEstate LivingPlaceRequire
- <«Entity» 1 +area : Float «Entity» +id: Strin
<«Entity» . : . * . 9
Perstgn LandUseRequire Li + desc : String
P +id : String - _WorkEstate | * +area : Float
Ul B N + desc : String +isTrespass : boolean
+name : String L
+ midName : String 1 - _LivingEstat N
+ lastName : String * «Entity» * <Entity»
+gender : char * * 1 7 personTalent | Per Talent
+idDocNo : String | 4 - _PoorRoster pra— - - PersonTalent 114 string
«Entity» * PoorRoster 1 +desc : String
HomelessCause = . E—
1 - _PersonHomeless «Entity» +id: String " i
id : Stri = . 1 - lawful «Entity»
+:1d : Sfrlsng. x| rersom - _PersonHomeless 1 | + landUseRequire : Float - ~UnlawfulOcoupied P
+desc : String + askGovLand : Float * *
. % + holdingGovLand : Float ~
. 1 - _PersonDeceive «Entity» + personLandInGovArea : Float - _UnlawfulOccupied
«Entity» - « | PersonDeceive |- _PersonDeceive 1|+ overlapInAsking : String 1 - _SkillfulOccupied
DeceiveProblem > " «Entity»
1 il i *
+id : String : X {1 1. SkillfulOccupied 1 D
+desc : String - _PrsOthProblem «Entity> Occupation
i PrsOthProblem 3 - _SkillfulOccupied 1‘
<Entity> - _AskForOccupation +id : String
OtherProblem L «Entity» * + Qesc : String
o AskForOccupation +isLegal : boolean
+id : String <Entity» - _Transfer - _AskForOccupation
+ desc : String
Transfer - _AskForOccupation
+id : String - _AskForWorkEstate
+ problemType : char
+ scrutinizeResult : String «Entity»
+ remark : String AskForWorkEstate
- _AskForWorkEstate |*
*|- _AskForLivingEstate
«Entity»
AskForLivingEstate
- _AskForSolveHomeless .
» « —AskForLivingEstate
«Entity»
AskForSolveHomeless
1
- _AskForSolveDeceive - _AskForSolveHomeless 14 K
«Entity» * 1 «Entity»
AskForSolveDeceive |  ackrorSolveDeceive 1 GovHelp
. +id : String
- _AskForSolveOthProblem +type cha_r
» * +desc : String
«Entity»
AskForSolveOthProblem | - _AskForSolveOthProblem 1
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