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- wuesdanlua - panne - HIURINA - Satahip Water Pipetines
« MUASAR - LHANDLI - WNEN — UNINs2 Water Pipelines

- viuastlanlva - wuasde Water Pipelines

1 b2 v k74 .
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HIURATNA 37% | 40% | 34% | 30% | 33% | 24% 23% 27%
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\AFRTNENUBIAE —
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wizadnauueslanlua -
NUAIAD 3% | 4% | 5% | 6% | 6% | 8% | 10% | 8%
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M . - - 1% | 4% | 5% | 4% | 32%

5731 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%
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Model Summary

Model R R Square | Adjusted R Square | Std. Error of the Estimate

1 0.99 (a) 1.000 1.000
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ANOVA(b)

Mocdlel Sum of Squares df Mean Square Sig.
1 Regression 7.109 6 1.185 A(a)
Residual .000 0
Total 7.109 6

anuULAIaed Wi mefTineaadasiusiuulunisnzms duaadlugunis 5

AC =

f (labor cost, purchasing cost and services cost)

=
ANNIN S

NANNNTN 5 guduiusesninasiaulsipe i Andudlsrdvnsanduiug Aa R = 0.99

9 . _ e ¥ o & o %%
AUNUNITUURS (Transportation cost : TC) tlsznausasarldarauniuimamas (Tauadn

Model Summary

419) NAAINNIFIATIZINITOADBLTDIFNUNITTNAS Aasialeit:

Model R R Square | Adjusted R Square | Std. Error of the Estimate
1 0.99(a) 0.99 1.000 00627
ANOVA(Db)
Model Sum of Squares df | Mean Square F Sig.
1 Regression .842 5 168 4287.70 | .012(a)
Residual .000 1 .000
Total .842 6
ANULLAIADY WIFIHLAR IR dat AU uNITuds AsLanluaunI9m 6
TC = f (fuel cost) ANNNGN 6

ANANNIN 6 andunusszuinesounlsleedadulsransanduiug Aa R = 0.99
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AUNURANAIAIARS (Inventory cost : IC) Usenaudiaaaildaneunfuisnnauazdme

ABNLE HAAINNITIAIIZANIS0ADBETBIFUNRLAAIARS AssielLil:

Model Summary

Model R R Square | Adjusted R Square | Std. Error of the Estimate
1 1.000(a) 1.000 1.000
ANOVA(b)
Model Sum of Squares df | Mean Square F | Sig.
1 Regression 76 4 .044 } (a)
Residual .000 0
Total A76 4

INULVAAE WgHtnasnRgadasfummuauAandas aetandluannisy 7
IC = f(total raw water cost, interest rate) A1N13N 7

d‘ as o & ' o = ar a e o’ ar o 4
AINANNITN 7 ANAUNUS T2l N ANd UL AN E AUANNUE AR R = 1.0

2 Qs o L4 1 y i <3 g
AUNUARITUAT (Warehouse cost : WC) sznausagsiunua1idens1Aaede1afiu

2

wAzeUNInT UAZAININIU NAAINNITILATIZANITDADBLTBIFUYUARIRUAN Aasie i

Model Summary

Model R R Square | Adjusted R Square | Std. Error of the Estimate
1 0.99 (a) 1.000 1.000
ANOVA(b)
Model Sum of Squares df | Mean Square | F | Sig.
1 Regression 592 4 148 ] (@)
Residual .000 0
Total 592 4

AINUDLAIa83 Wdtmesnneadesiufunuads Audi dawantluaunisy 8
WC = f(depreciation cost of reservoir and equipment, labor cost)

=
ANNITN &

INANNTN 8 anduriusszuinssanslaedAd sz dnsanduiug Aa R = 1.0
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L4

uulaagan (Total logistics cost : TC)

anaunI19f 5-8 @mnsauanssuladafninnn luanniei 4

TLC = AC+TC + IC + WC AUN9N 4

o % o A Y

naalaeagy Funuladafnioinn Iuegfusunuadsdudi mszerufiuiiuas

gunsalilsunuAn@ensagelunistingadnm aaunuanslunini 3.11

Logistics cost of water for industry in Thailand
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NAINH 3.12 ANNITOLAASANNNITAULLAN BT ULNAT AT N1 A LTINILA

4wl flunpnzsuaanaasilszmelne Fail

Percent of Industry Growth Rate = (Availability Water Supply from other Reservoirs +

Reduced of Water Demand for Industry)/Industry

Water Demand from Reservoir ~Dmnl

Agriculture Water Demand = Agriculture Water Demand Rate*Availability

Agriculture Land Used

~ MCM/Year

Agriculture Water Demand from Reservior =

~ MCM/Year

It

Avallability of Water from Reservior 2

~ MCM/Year

Availability Agriculture Land Used

~ sgm

Availability of Water for Agriculture

~ MCM/Year

Agriculture Water Demand*Percent of
Agriculture Water Demand from

Reservior/100

Inflow of Water from Runoff Reservior 2-

Loss of Water from Reservior 2

Agriculture Land Used*Percent of

Agriculture Land Used/100

Agriculture Water Demand from

ReserviorRatio

Percent of Tourism Growth Rate = (Availability of Water for consumption/

Consumption Water Demand from Reservior)*100

~ Dmnl

Industry Water Demand from Reservior = Demand of Water for Industry-Reused Water to

Industry-Water Supply from Other Resources

~ MCM/Year

Percent of Agriculture Water Demand from Reservior = 80

~ Dmnl
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Percent of Agriculture Land Used = IF THEN ELSE(Availability of Water for Agriculture
>=Agriculture Water Demand, 0, 90)
~ Dmnl
Availability of Water from Reservior 1= Inflow of Water from Runoff Reservior 1 - Loss of
Water from Reservior 1
~ MCM/Year
Water Supply from Reservior 3= Availability of Water from Reservior 3*(Percent of Water
from 3 to 1/100)-Availability of Water for Industry 3
~ MCM/Year
Availability of Water from Reservior 3=Inflow of Water from Runoff Reservior 3-Loss of
Water from Reservior 3
~ MCM/Year
Water Supply from Reservior 2= Availability of Water from Reservior 2*(Percent of Water
from 2 to 1/100)-Availability of Water for Industry 2
~ MCM/Year
Percent of Loss= (Availability of Water for Consumption/Consumption Water Demand
from Reservior)*100
~ Dmni
Water Supply from Reservior 4= Availability of Water from Reservior 4*(Percent of Water
from 4 to 1/100)-Availability of Water for Industry 4
~ MCM/Year
Water Supply from Other Resources= Availability of Water for Industry 1*0.5
~ MCM/Year
Availability of Water for Consumption=Consumption Water Demand from Reservior*Ratio
~ MCM/Year
Availability of Water for Environment= Environment Water Demand from Reservior*Ratio
~ MCM/Year
Availability of Water for Industry 1= Industry Water Demand from Reservior*Ratio

~ MCM/Year
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Percent of Water from 4 to 1= Availability of Water for Industry 1/Availability of Water
from Reservior 4
~ Dmnl
Availability Water Supply from other Reserviors=Water Supply from Reservior 2+Water
Supply from Reservior 3+Water Supply
from Reservior 4
Tourism Rate Growth= Percent of Tourism Growth Rate/100
~ 1/Year
Worker= Worker in Factory*Worker in Industry Growth
~ Person/Year ‘
Ratio= Availability of Water from Reservior 1/Total Water Demand from Reservior 1
~ Dmnl
Tourism= Tourism Population*Tourism Rate Growth
~ Person/Year
Worker in Industry Growth=  Percent of Worker in Industry Growth/100
~ 1/Year
Agriculture Land Used= 30000"1600
~ sgm
Agriculture Water Demand Rate= 1.06175/1e+006
~ MCM/sgm/Year
Percent of Water from 2 to 1= Availability of Water for Industry 1/Availability of Water
from Reservior 2
~ Dmnl
Percent of Water from 3 to 1= Availability of Water for Industry 1/Availability of Water
from Reservior 3
Availability of Water for Industry 4= Availability of Water from Reservior 4-Total Water
Demand from Reservior 4
~ MCM/Year

Percent of Water Reused to Environment= 30+({Environment Water Demand*0)
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~ Dmnl
Percent of Worker in Industry Growth=Percent of Industry Growth Rate
~ Dmnl
Birth rate= 0.08
~ 1/Year
Reduced of Water Demand for Industry=Industry Water Demand from Reservior*Percent
of Reduced Water Demand/100
~ MCM/Year
Total Water Demand from Reservior 1= Agriculture Water Demand from Reservior +
Consumption Water Demand from Reservior +
Environment Water Demand from Reservion
+Industry Water Demand from Reservior
~ MCM/Year
Environment Water Demand= Availability of Water for Environment
~ MCM/Year
Environment Water Demand from Reservior= Environment Water Demand+Reused
Water to Environment
~ MCM/Year
Total Water Demand from Reservior 4= Availability of Water from Reservior 4*0.5
~ MCM/Year
Total Water Demand from Reservior 2= Availability of Water from Reservior 2*0.5
~ MCM/Year
Total Water Demand from Reservior 3= Availability of Water from Reservior 3*0.5
~ MCM/Year
Percent of Reduced Water Demand=10+(Availability of Water for Industry 1*0)
~ Dmnl
Availability of Water from Reservior 4=Inflow of Water from Runoff Reservior 4-Loss of

Water from Reservior 4

~ MCM/Year
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Availability of Water for Industry 2= Availability of Water from Reservior 2-Total Water
Demand from Reservior 2
~ MCM/Year
Availability of Water for Industry 3= Availability of Water from Reservior 3-Total Water

Demand from Reservior 3

~ MCM/Year
Loss of Water from Reservior 2= 10
~ MCM/Year
Loss of Water from Reservior 3= 10
~ MCM/Year
LLoss of Water from Reservior 4= 10
~ ‘MCM/Year
Inflow of Water from Runoff Reservior 4= 187.89
~ MCM/Year
Inflow of Water from Runoff Reservior 3= 187.89
~ MCM/Year
Inflow of Water from Runoff Reservior 2= 187.89
~ MCM/Year
Demand of Water for Industry= Industry Land Used*Industry Water Demand
Rate*Industry Growth Rate
~ MCM/Year

Industry Growth Rate= (1+(Percent of Industry Growth Rate/100)*(Time-INITIAL
TIME))/TIME STEP
~ Dmnl
Inflow of Water from Runoff Reservior 1= 187.89
~ MCM/Year
Loss of Water from Reservior 1= 10

~ MCM/Year
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Deaths= Municipal Population*Death rate
~ Person/Year

Tourist Water Demand = (Tourism Population*(Percent of Service Rate/100)*Water

Demand per Person for Tourist\)/(1-(Percent of Loss/100))

~ MCM/Year

Water Demand per Person for Worker= 250*365/1000/1e+006
~ MCM/(Person*Year)

Waste Water from Tap Water= Tap Water Demand*(Percent of Waste Water/100)

~ MCM/Year
Worker Water Demand = (Worker in Factory*(100/100)*Water Demand per Person
for Worker)/(1-(0/100))
~ MCM/Year

Consumption Water Demand from Reservior= Tap Water Demand/(1+(Percent of Safety

factor of Consumption Water/100))

~ MCM/Year
Municipal Water Demand= (Municipal Population*(Percent of Service Rate/
100)*Water Demand per Person for Urban\)/(1-(Percent of
Loss/100))
~ MCM/Year

Tap Water Demand= Municipal Water Demand+Tourist Water Demand+Worker Water
Demand
~ MCM/Year
Water Demand per Person for Tourist= 300*365/1000/1e+006
~ MCM/(Person*Year)
Worker in Factory= INTEG ( Worker, 50000)
~ Person
Percent of Safety factor of Consumption Water= 10

~ Dmnl
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Tourism Population= INTEG ( Tourism,5000)
~ Person
Industry Land Used=(10000+9000)*1600
~ sgm
Industry Water Demand Rate=7*365/1600/1e+006
~ MCM/sgm/Year
Births= Municipal Population*Birth rate
~ Person/Year
Percent of Treated Water= 45
~ Dmni

Death rate=  0.03

~ 1/Year

Percent of Waste Water= 45
~ Dmnl

Percent of Water Reused= 0
~ Dmn!

Percent of Water Reused to Industry= (100-Percent of Water Reused to Environment)
~ Dmnl

Municipa! Population= INTEG (Births-Deaths, 275000)
~ Person

Reused Water to Industry=
Reused Water from Tap Water*(Percent of Water Reused to Industry/100)

~ MCM/Year

Reused Water from Tap Water=

Treated Waste Water Plant*(Percent of Water Reused/100)
~ MCM/Year

Reused Water to Environment=

Reused Water from Tap Water*(Percent of Water Reused to Environment/100)

~ MCM/Year
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Water Demand per Person for Urban=200*365/1000/1e+006
~ MCM/(Person*Year)

Treated Waste Water Plant=  Waste Water from Tap Water*(Percent of Treated

Water/100)
~ MCM/Year
Percent of Service Rate= 80
~ Dmnl
AhkF Ak A AIA Ak A Ak KA A kA dhAhkhkErrhkhkhk FhxK *
.Control
Kkkkkk *ook Kok ***7‘\—~k-):******‘k‘k*****************N

Simulation Control Parameters
FINAL TIME = 2008
~ Year
~ The final time for the simulation.
l
INITIAL TIME = 2000
~ Year

~ The initial time for the simulation.

I

SAVEPER =
TIME STEP
~ Year {0,?]
~ The frequency with which output is stored.
1
TIME STEP =1

~ Year [0,?]

~ The time step for the simulation.
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AINAINT 3.12 Lﬁ@ﬁ'}mﬁmimﬂﬁ@é”wﬁﬂmm;muﬁq@@a?zuuwaf‘j’mmﬁﬂmﬂ

i uwiuaes aznudninlugnafiuun (water in reservoir) 81a1n1nelu (precipitation)

@ % ey 9 %’ d' R . ?-// 1 d'
anisiasiidayadTuuinluiAnaaNn (precipitation rate) Uaz runoff  $ANTIIUNAIRI

20

(other in) dautladeivinlgay@amiliaingdraifiuun 1éun nnssvine (evaporation) T9i

o < 9/ o 3/ . z// o dl
ansnsszmeniludeyaingn (evaporation rate) sausiatladeau (other out)

precipitation rate precipitation surface area

O

export

. - : : ion .
flow past diversion points evaporatio evaporation rate

O other in other out

A9 3,13 ¢ ULRNA 99T LUWAT A9t Tuane AU

AINAINWA 3.13 ATUITOLAANANNITVBILLLANAD99ULINATAa91 Tua LA LN

saste Lol

water in reservoi-r {t) = water in reservoir (t-dt) + (flow-past_diversion
_points + other_in + precipitation — other_out —
evaporation) * dt

flow_past_diversion_points = runoff_export

precipitation = surface-area * precipitation_rate

evaporation = surface-area * evaporation_rate
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AVALLUANRBITEUUNATAAR91 TE19LA LN 18170 RININ W Fun i luane

A1 1uan 20-30 tdantia 1 uasalunind 3.14
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AINAINA 3.14  A1NUULANaa9ssUUNWAT A LN W e TR stn Tuen L AUE wudndn

YsanaumslduindanieunnduiitBuianilusrafiinfazasanldGese auluill 2030 214

L lusnaAuuntuas
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