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Application of Geographic Information System for Garbage Collection 

Routing in Kaosamyod Municipality, Lopburi Province. 

611 

Kwanchai chai-udom 

Abstract 

This research aims to find the appropriate routes for garbage collection by 

geoinformatics. Data collection from Global Positional System (GPS) input and 

analyzed by Network analysis technique in ArcGIS 10.2. 

The result showed that Khaosammod Municipality has 5 garbage trucks, each 

vehicle collected garbage 3 routes, including 15 routes. Car No.1 has three suitable 

routes: Routes 1, 1.1 and 1.2 with a distance of 16.33, 20.12 and 16.25 kilometers, 

respectively. Car No.2 consists of Route 2, 2.1 and 2.2, with a distance of 12.50, 16.87 

and 15.15 kilometers, respectively. Car No.3 consists of Route: 3, 3.1 and 3.2, with the 

distance of 13.50, 13.50 and 18.99 kilometers. Car No.4 consists of Route: 4, 4.1 and 

4.2 respectively, with the distance of 20.12, 15.92 and 28.25 km, respectively. Car 

No.5 consists of routes 5, 5.1 and 5.2, with a distance of 22, 25.65 and 24.12 km 

respectively. Total distance of 289,317 kilometers, decreased from 298,599 

kilometers or 6.28%, saving fuel budget 188.50 baht or 68,787 baht I year. 
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8W1 W~~~t-LIA.1'1.~1~::Ltl.11 ~ t-LIA.8 L~fl.1:-,@fl.tt-LIA.1'1.~1!.LUl1,\PL,\:2W~ t-LIA.1'1.~18 L~ill.~lJM.~~t:ILll\.lJ!.LrtL!.2 

::~11 l. t-L~W~l:-,@fl.tt-p.111.l!l~U L&t-LIA.1'1.~1~::Ltl.11~ t-LIA.1'1.~itLU1'1.1 L~t.i~::Ltl.11~ n.p. i~t,111.::Ltl.11 ~!.LU 

L.tAtJtLrtL1r2~rtw11tfl. l n.i; m,ti s1:PJV }Wlr2L~ULrt-LtA.~tA. m1r2tL1r2rtw11tfl. l n. L r:-n111.n.i; 11:-~ (s!s1'1euv I fl I I 

I\ 

)jJOM+t3N) 8Lp.t-t1.11~rt@Jl.~::Ltl.li ~nu rtUU run t.1'1.t.tA.n.tA.tLUU L& ::~11 L~t.1 1'1.L ~ W,V L~ BJl. 

~l8Llf J!t-!.2::tfl.~Wl~tm~t@~1L111.ibQ.R.Ul1itLU1'1.1!:-LIA.t.n.111'1.Q-1Jlolfl.tG~1t-@~L~n.n.1i t-Lk!.21'1.&WB~W 
n. 

tLUt-@~rtLW~t ~ft@Jl.~t:lt-Wlr211::~11R.urn ~::Ltl.11~ n.~1w~ ~n.t:1111:-e:mt:111t-Lt.tLU8t.p.::m1 rtlr2::Lrtil\.1 

~8@~~ft::81l.rtt.mt.m~1nut-LIA.1'1.~1~::Ltl.11~!.LU!.LU1'1.1@l!t-@~l.111'1.Q-1 JloLLft (519 : Wt3lSAS 

uoi+ewJOj.UI J!ydeJ8ot3:)) }Wlr2L~ULr~IA. 11'1.lr2!.Llr21blb::nritLU!!~tn.,ei.~&Q. 

ULrt1'1.t.n.L~n.i; 1 ::81l.t-@ll.t-L)i!U WtLULill.ibQW\;i,~ L L!A~ L ~t:lt-~::~11 1!11'1.111.LY~W~ 

rtLwn.1ulA.~t n.~1 l!l~tJtLrtL!r2ftW L L.(A w_vL~n.t.m~c;::8 R.8Lµn.R.::~1m~1 l!l~tLun. L tJt~11 t-G~ m~t-L~ G 

n.~rt~ 1~::8R.ruLrt~fl.uL& L ~n.M.n.,ei.~&r:r:-~ n.~Lmvrt~111.n. Lt-tYn.~n.n.r:-@utA. 1 tLu8wp81l.W]:Lyn.n.::t 

Jlot8~1 }w1r2Lrtrt111.tM.·wn.@::~11 t~n.~m::~·wn.B u1uu·wn.@ ~Lw~rywn.@~11~t 8t.~rtt.~t-~Lrt l.n.~ 
" ' n. n. n. 

'tA.fl.G~8Wl 1'1.Jtl OL ::~n.1 ruLrt::tf1.~n.~~LJl.1~8B~~rt::8R.ruLrt~fl. H c:c: ruLrt::tfl.t.~11f1.t8B~~rt 
' " ' " " b I\ 

::8R.w~Lytwn.i.s-in.,ei.&&r: H ££ ~n.rn.n. ~n.M.~1!11111.1:-~ r:-@l!mlfiL~ t~n.R.~rntA.~n.L~ v ftil\. ~111. 
" I\ " b I\ 

1'1.L_Q. -~n.M.~8Llr21'1.LtA.::tfl.~R.t-@~l.I fl.8~1rut.i~n.~@t-}tl1'1.,Cl-&ll>Q. ~n.M.~t-@l!rnLfl.~IA.1t-@ll.8@~~rt::81l. 

" 

C: 
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3 

e.Jm.1 1u bb uu15nTHnu 1mnu'U'U'Uti::ime.Jei mb'1::~'U~fo~w1.1eiu bb'1:: b~'UV11-::im1b~mmnu'U'U 
" 'U 

'Utinrne.Jeiti Ll'ltim1u1:: tin1>11 i1::uum1am VIl"lflill"11a1>11 
" ' 'U 

th:: Lf.l'tlUVlfl11'11T~:: 1~~'l.J 

1. 1~ b~'Um-::i b~m11bnu'U'U'Uti::1 vt:iJ'li1ti b ~iiu1::~VI5mwm1bnu'U'U'Uti::ii'1e.Jeiti'li1ti 1 'Ll 
" d; I ~ d 

m1bf1U'Uti::eim-::immVImw1 
' ' 

2. vt'111t1-::J1'U~b~m-tlei.'.JG11l.J1111tl1~'1f)1')~mn 1 uu1::t1n~1 ~ 1 'Llf11111-::Jbb~'U 
' 

u lj~-::J1'Ubb'1::ufo bu~ tJ'U b~'UVl1-::J b~'l.1111 bn'U'U'U~'1e.JeJ tJ~ b 'V!l.J1:: mJ 

m'eJ'l.JU.'U'JAl'l (Conceptual Framework) 'tlel'1 Lfl1'1fl111~f.I : 

-ileiii'1"1m VIl"1U1'1 
" 

Uiei-::ib 'U16'11l.JtJeJ~ 

m1r:i111"mfl?l'U1l.l 

~1tJ GPS 

\Jqivt1'1Jt1:: 1J1n~1-::i"1nm1~l'lm1•tm::1 m '1l \91 

b Vll"l'U1'1 blJeJ-::J b 'U1611l.JtJeJl'l 

i 
L VI fl 1'Ll1'1~?111a'Ub VIl"lni1m?11>11 

" 
"i~UU?l1':i?l'UVlf'1Iliii'l1?11111 (GIS) 

" 
':i~UUrl1'Vl'U\illll1LL'Vli.i~u'U~'Ufan (GPS) 

1 
f---+l 11m1ii-ilmm 

" 
L~'UVl1~L~'U';if:l 

0 I CV A 
\1\1LL'VIWl~\il'1\ilLflU'lJEJ~ 

1--+ .. 
L'J'11'1B\ilLflU'lJEJ~ 

~1'U'llm.m 1fl':i-:i'1i1EJ 
~ " 

~ 
I Network Analysis 

1 

I ,, .. 1 ,. 
b?l'UV11-::JVI b vtl.J1::6'1l.J 'Uf111bf1'U I 

mw~ 1.1 meiuLL m~l'lm11~tim1u1::tin~1::uu?111a'ULVIl"lniJl"11a\Jlfl. 'Um1n1vt'U~L~'UV11.'.lm1 
' " 

~l'l bn'U'UtJ::l.J'1e.JeJtJ 1m'Ul'lbVI1"1'U1 '1blJeJ-::J b 'U16'11l.JtleJl'l ~.'.l'V!ll'l'1W'U~ 
" ' 
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d 
'U'Vl'VI 2 . ' et. O.l4:fd II 

rnna1~1.1.1;t:.:J1'U1'1a'Vl~na1'tlv.:J 

n1';iPlf1'1~nn1';i'\.h:mnl'1';i::UU?l1';i?l'WL 'Vlf'l.fllJl"11?1(;lfl 'lJn1';in1'WlJl'l L~'lJ'Vl1\ln1 ';j~l'J btlU 
' ~ 

6Ut1::mu.Jeit1 b 'WL6lJ(;lb'Vll"lu1milti..'.IL6U1?11l.Jt1til'l ~\l'W11'la'Viu1 ITT~tl 1Jl';i1UTJl.Jbtin?11';i LLa::1';i';itJ.in';i';il.J 
~ ' v 

~L~t11.Uti..'.lti'm1'Wi~t1 11'lti 1Ji'LLU\ltitimll'WVl1.Uei~1\l'l ~\l-d 

1. '1m:: Lba::?1m'Wm';iru6Ut1:: 1'W~..'.!Vt11'la'Viu1 
' 

2. ';i::UU?l1';i?l'lJb'Vlf'1.fllJf'11?1(;1{ 
~ 

3. n1';iibf'l';i1::Vt'1f'l';j\l'll1t1 

4. ~'W~Plm":t1L'Vll"lu1a~1uaL6U1?11l.Jt1til'l 
~V -='..:::ii II 

5. \l1'\J1'1tl'Vl Lntl16Utl\l 

1. 6Umma::mn'Wm';iru6Ut1:: 1 'W~..'.!Vt11'la'Viu1 
' 

1.1 6Ut1::V11eil.lm.Jeit1 ?lei Ll"l~m::l'l1~ Ll"l~cJ1 Ll"l~el1V11';i Ll"l~~'W~1 Lf'1~1(;lti ti\l'Via1?1~n 
v ' ' 

m'll'W::m~mm';i Lf11 l.Ja~(;l1 '1!1n~!111Vt1ti~\l~'W11'l~Lnum11'1'11nti'W'W (;lml'l ~L~ti..'.1~!111Vt1ei~~'W 
v 

u.a::Vtmt1m1m1l.!'1.:il.Jae.Jeit1~l'IL~ei l.Jae.Jeiti~LU'WW~ Vt1BB'lJ!11';i1mnn'lll.l'll'WVt1eiA~1L1B'W timi'W 
~ v ' 

1'?11'1~1l.l"l-&'u.~16Uti\l l ';i\l.:i1'lJ;.:in~n~ru::LLa::Aru?1l.Ju'1i~n1Vt'Wl'l 11(;11l.JnflV1mt111Jl1t1 L ';i\l\l1'W (ml.! 
' ' 6J 

f'l1Uf'll.Jl.JaVi~, 2557) 
' 

1.2 th::L.fl'Vl6Uei.:i6Ut1::l.Jae.Jeit1 
v 

1.2.1 '11LL'Wn!111l.l~n~ru::'Vl1.:imt1m'Vi 

6U ti::l.Jae.Jei ti ?11m ';imb U\l !111l.J~ n~ru::vn\l m t1.fl1'Vi6Uti\l'lJ ti:: 1Jl L U'W 4 th:: L.fl'Vl 
v 

1Jlu.ri 

1) 6Ut1::veit1?1a1E.J (Compostable waste) Vt1ei l;jae.JeiE.JVBt1?1ait1 ?lei 

'lJt1::~Ll11L~mLa::veit1?1a1t11JlL 11 ?11m';iti'11mVtlJ'n-v11ilt11Jl L'li'W Ll"l~~n L'll~eimrn 1ii Ll"l~tl1V!1';i 
' 

1u1~ Ll"l~L-d'ti~(;l1 LU'W~'W LL~'1::hh1l.Jt1.:i'111nV11ml"l~'lJB\lW'll ~n ern1~ Vt1B~!111~Lnl'l'11nm';i 
'Vll'lati\l b 'W'l~ei..'.ltl~u'11 n1';i Ll'lt1~'lJt1:: ~eit1?1a1t1-d'L U'W'lJtJ::~'Vium n~~l'l 

2) 'lJt1::11'11LAa (Recyclable waste) Vt1ti l;jae.Jtiti~~..'.11-tll.Jl flei 'lJtl\lb~tl 
m';i'1nru'1 Vt~ti1?tl'lLVt~ei 1-tl zj\l?11l.!1';iti'11n~ul.!11otl'tl';i:: btJ'll'W1 VtlJ'l.Jl L'li'W m::l'l1~ Ll"l~'Viai?t~n 

' ' 
nciti\lbf'l~tl\l~l.JU.UU UHT m::llti\lbf'l~ei\l~l.J bl"l~LaVt:: bbtl1 ei::aiJb'Utll.J tl1\l';itlti'lJ1'1 bU'lJ~'lJ ci'1Vt~U 

v 

'lJti::TI '11Lfia-d'L U'lJ'lJti::~wumn L U'lJB'W~U~?lti'l 1 'Wnti..'.l'lJtJ:: 

3) '1m::B'lJ!11';i1tl (Hazardous waste) Vt~ti l.Jae.JtiE.JB'lJ(;l';i1tl flei 'lJt1::~l1 
~ 

ei.:ir1tJ';j:: ntiuVt1B'llm ~ti'Wl!11 tiB'lJ!11';i1tJ'llUl'l ~1..'.J 61 ;.:i 1Jl LLri 1!11m:: L Ul'l 1!11ti111 Yl 1!11 tiBein~11'li , I , , , 

1!11til1-W~ 1!11ti~v111~Lnl'lbA 1'!11tim';il.JlJ'W!111'\l~ 1!11ti~v111~Lnl'lm';iL'll~t1'WLL'lla\l'Vl1.:i'W''Wum';il.J 1!11ti 
, 't , 'I 'I 'I 

nl'ln~ti'W 1(;\t"i~riei 1 ~Lnl'lm';i';i::A1mflei,:i 1'(;lt1ti~1\l5'W hi11'1::Lll'WLAl1.ii'ru'1Vt~ti~\l5'lJ 11'l~m'1v111 ~ 
' ' 
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Lfll'IB't.lm1cmriuflfl'1 ~(;11 W'!l VJ1w~~'WVl1ti~\ILL11'l~ti:u L'li'W ci1uhfo1t1 Vl'1tll'l~'1tim'HWl1'WM 
' " 

LL 'U(;l L(;lti~1 mi'lwviLfl~tl'W~ .f11'!l'W:::m1'1 '111 ri1'1l'll'i'(;l1W'!l m:::i'.Je.i\lm ·1.h~m1'1~V11ti'111 Lfli1 L U'W , " , 
~'W 'llti:::B't.l(;l11ti-d'L U'W'lJti:::~:irn'1:::wu 1~ii'eiti~'11'1 

' 
4) 'lJt1:::~1hJ (General waste) Vl1ti :ui;icJeit1~11'\.J fltl 'lJt1:::'\.J1:::L.flVl~'W 

" 
ue.im VIUe.J'11fl'lJti::: cleiti'1m tJ 'llti~1hL~'1 LL'1:::'llti::: B'W(;l11tJ i1'1' n~ru:::~cleimrn1tJmmLi;i:::1iiA:uri1 

' 
G11V1-r'Ufl1TU1fl'1''Ull11otl'\.J1:::1ti'1l'W1 Viii L 'li'W l-ie.JW'11'1~fl 1~'ll'W:U '1\IW'11'1~fl'U11'1eJ\lsij'fl~tlfl W'11'1~fl , , 
l-ie.iflne.i:u "lle.J\l'U:::Vlll~\1'11 L ~'11'\.J '1\1Wfl1'1~m ~e.J't.!Lf'l~mm11 ~m ~e.iumm1 ~e.i~m~ti'WmV111 

" " ' 
L uu~u '11vi-ru'llt1:::~11 u-d'L U'W'llti:::~i1mmru 1n~L~t1\ln'U'lJt1:::B'u(;l11 ti (mllfl1'Uflll:U'1~~ 2553) 

' 
1.2.2 ,\'1LL't.lfl(;l1:1..JYl~i)tJ~Lfll'l~'W tl'U:U'W~~ LL'1:::~\ILL11'l~tl:U ij 2 '\.J1:::L.flVI fltl , 

1) 'llt1:::~11 '\.J (General Waste) Vlmtlfl\I 'llti::::ui;icJe.iti~i1B''W(;l11tJii'titi 
" 

b~LLri W1flLf'l~tl1Vl11 Lf'l~m:::\>11~ Lf'l~eJ1 W'11'1~fl Lf'l~Vltll1 LLfl:::1u1~ "lfl"l 

2) 'lJtJ~B't.l(;l11tJ (Hazardous Waste) LU'W'lJtJ:::~i1i1til'itifl'WLLfl::: 
~\ILL11'l~ti:u m'1i1'111Yl~ ~1'11 ~Vl1m::: L Ul'l~1tJ '\.Jm~e.J'WL ~ti hfl L 'liu 1 ~LL ~n LLfi'1 m:::i'.Jei\lm '\.J1~ 
ci1't.I 1 ~il1tl LL 'U(;l L(;le.J~ Vl~tltl1'1 L U'WW1f1'11~ LL'1:::eJ1~'WLLeJf1'11f1'1f\1'WWtl1'U1fl~i1L ~ti hfl 

1.3 U'1'1ti~i1eJfll'ie.Jfl1) Lfll'llJ'1c.ltltJ 
" 

mm ru:ui;icJei ti~ Lfl\>1'11 f1 fl11 ~11\l'llWV11e.i:urt cJe.i tl'!l:U'!l'W,Y'W~'We.J cl tl'UU'1'1 tiv1\l \>le.i 1 u.Q' 
'U " , " 

1) ~~\IVl1\l.flljf'11'1(;11 
" 

'!l:U'!l'Wf'l'W~m1A1'1:::i1mmru'll ti::::ui;i cJe.i ti:u 1 nn11'!l:U'!l'W~ticl m i'lti ~1uu1L 1 ru 
, \J " , '\J 

Lf1~(;11m1:u '1:::i1mm ru'lJ ti :::llfl cJeiti B m'\.J u, uuVl~\I 
" " 

2) t]~fl1'1 

i1eJrtl'le.im1 L '\.J~ ti u'\.J M'll ti\l'\.J1m ru'll ti::: Luu e.i cl 1 \Im n L 'liu ti~~ eJ fl 1~m n 
mmru'll t1=:::urtc.ltit1,\'1w1f1 L U~tlf1 LlJl'l'lle.J\leJfl b~'1:::i1m m W11::: L Vl~e.J'11 f1fl11'U~fofl'lltl\IU1:::'!l1'!l'W tl1 

" 
e.Jfl 1~~\ltle.Jf1~(;lfl11'1LU't.l,\'1m't.lmf1 ~\lvl11~i1L'IJ~e.JflLLrt:::Lf'l~eJfl1~~\lmf11 'Wlli1u 

3) '1'n~ru:::ei'\.Jiiii1'ti'lltl\IU1:::'!l1'!l't.I 1 uVf e.i\l~'W , 
'\.J1:::'!11'!l'W~ijtJ'IJU~tJ1f1~1 fl11:U'1:::tl11'1 L Um::: LU tl'U L~ tJ'U~e.JtJ'1:::i1'\.J~mru'lltJ::::Urt 

' " 
cJe.iti 1 'Wf111 Ln'U'll'W:l..J1 fl n11'\.J1:::'!l1'!l'W~i1 ei'\.Ju~ ti:irf1~1tl LL'1::: 1il Lum::: L Utl'U zj\1'1:::~\l'lltJ::::ui;i c.ltitJ , " 
m:::'11'lm:::'11tl 1il11m1:1..JLU'W~LU'WVl1\I mmru'llti=:::urtc.ltitJ~'1:::Ln'U'll'W~\li!titJ'1\I LL(;lb'\.Jmnticl(;l1:1..J 

" " 
'11flrttl\I riuu ~m511ru::: LU'W~'W ~1LLU1Bf1~1Vl~\lfle.J wri~m1:um1u'11flflLL'1:::riTut1:u'lle.i\lfl'WLLl'i 
mrn~:ui1i:.ifll'iv6"n~ru~'CJB\l'll ti::::ufl~eJtJ L 'liu n~:ui'ti':iuiiti:uv1viTrn'j:::{JeJ\I tl1'CJ'W1 tl1Vf1'j 1~1 ~ll 

'I '\J , 'I 

wm'1~n nciv\lm:::\>11~ 

4) '1'11'Wfl11cU~1'j\l'tlW'lJB\l'lh:::'!l1'!l'W 
I V I I 

'!l:U'!l'WYli1~1't.1::: ~cl B:Ui1fi16"\l~B~'Wfl 1 '1\1f1l1'!l:U'!l't.1Yl ij ~1 'W::: Lf'l 1~~fi '1Iii1 ~\lij'lJ tJ::: 
, cd '\J 'I cd "" 

:u fl~ v m.i 1 n mll h.1~1 ti 'llll'll'W~i1 ~1u::: Lf'l 'j~~n '1 ~'1 :::ih ti ::::u flcJ v ti '11 nu 'j'j '1 i1 ru'fl L 'liu n~v\I 
'U .. d.9 d.9 'U 'I 

m:::i'.Je.i\11~:1..J '1\1Wfl1'1~f1 ~1'WW1f1~1'W:::miJ~:iJmU'WLf'l~tl1Vl11 Lf'!~e!f1 , ~ 

5)fl11:1..J~'lJB\lfl11'\J~f11'j'Ln'U11'\J11:1..J:U'1cJBtJ 
" 
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e:i~r1tl1~ ffe:iu-d n b U'Ue.JG'l e:i ci1~ll1 mi e:i fl11 b tl~ CJ'Ubb UG'l~tl1m W'l.l CJ~l.JG'l t:J mi '11 
" 

u1m1 bfl'U'l.l CJ ~l.JGii:.le:i CJ 111?1tl1 b?1l-1e:itl1~'ll1'll'U n11lmhu 1'l.l CJ~l.JGii:.le:i CJ e:ie:i nm F111l-1111 ?!~ \;ll n 1 'U n11 
" " ..ijwibfl'U'l.ICJ~l.JGii:.le:iCJ b vi11~1t;'l'l.l'U'l.l CJ~l.JGit:Jm.i11lmm1m-1l1'lll.J'll'U 1til b ~e:i~'11 flt;'J'U'U'Vl1e:i me:i f161le:J mbf'l'U 

" " , 
mn ~e:i~ 1 im'll'U~'l.l'Uci1tiBn'Vle:iwiV1~~ nvi'11 ~mmru'l.ICJ~l.JGii:.le:im V1~e:i'11nm1bnuBnm n 

" 
6) F111l.JV1'U1 bb i.i'U'l.le:i~tl1~'ll1'll'U 

u1b 1 ru~ e:icie:i 1~ CJ'Vl'U1 bb U'U'1~i1tl1m ru'l.l CJ ~l.JGii:.l e:i CJm n n11u1b1ru~i1tl1~'ll1 m 
" " m~CJe:icii!e:iCJ b'li'U u1nrubb~Gil'l f'le:i'U1wiiJbuCJl.J 'Vl1T1.fon"1 zj~ij~e:icim~CJ'Vl'11CJf'11e:iuf'1-r1 ?i~e.J'11~ 

" " " 
tl1l.J1W'l.ICJ~l.JG'lt:Je:JCJijl.J1fl 

" 
1.4 mim~'Vl'U'l.le:J~'l.ltJ~l.JGii:.le:iCJ 

" 
'l.ICJ~l.JGii:.le:iCJrie:i1~bnW!e.JG'lf11~'Vl'U~e:J?ln1VlU1Wl~e:Jl.JUG'l~?l'l.ln1Vl'l.le:J~l.J'U~V'Vl'11tJU1~fl11 " , , 

~~~tld~e:i 
1) bllmm~~bvi1~w'U5'l.le:i~bbl-1'1~bb'1~vi1V1~'l.le:i~ 11f'1 

' 
'l.ICJ~ bf'l~i'?!wi '1Je:J~b~CJ ijtJ1mrub~l.Jmn~'U'Vlf1'1Jru~ b~e:J~'11nm1'l.ltl1CJl>i'1'l.le:i~ , , 

biJe:i~ m1-W~mb'Vlf'1 L 'U fa~L-rle:i-J1mCJF111l-1?1~mn?1u1tiuGi~ m1e:icie:i1~CJe:ici1~V1'U1 bb i.l'U V11n 1 -tli5 
" n1"5'wivtl11t;'lnl'le:i~b 'Vlm~?ll.Jcie:il.J rie:i 1 ~bnwii'.1u.1V111'11l.Jm b ~e:i~'11n b ~e:i'1~'U'Vl~v~tl'Ub ~e:i'Um nu'l.lti~l.JG'l 

\J .., , \J 

t:Je:itiffie:i m?1~'1~'l.lCJ1ti'W'Ut5 b ~mhm'Um n~~~'U 1~ b vi11~'l.l CJ~l.JGii:.le:i tin~~m1l.J~'U brn~?111 B'U'Vl1v , " 
~'il~'U'Vl~CJ1-tl'b u'Ue:i1V111 'l.lCJ~vi1nB'U'Vl1v?111~~~f11~ 11'1~ bnwim1b i.11 b~e:iti nGi1 CJ b U'Ubb 'VI~~ b vi1~~'Ut5 , , 
'l.le:J~ bbl.J'1~1'U 'Ue:Jfl'il1nt!'UVllfl'l.ltJ~~tlcie:iCJ~~11'U1'U .,'1~ b U'U~e:icim~CJ'1Je:J~'Vl'U 1wi CJ'Vl'U'il~ b -ii'1mv11-r~ 

I " " " 

'1Jtl1 CJW'UTibvi11~n~~mm1bbGi~~V1Giu"1ie:i'U ~~J'U'l.lti~~'l.l1wim1 bnm1m1l-1bbGi~m1f11..ijwi ~~v111 ~ , 
LnwiL umL V1ci~bm~~'Ut5~~11°1ru'l.le:i~b~e:i hf'l bbl-1'1~1'U 'Vl'U bbl.JGi~mu zj~b U'UV11V1~ti1 hf'lm?if'l'U 

'I v 'U 'U 

2) rie:i 1 ~bnwim1l.Ji1mcy 

'l.lCJ~l.JGii:.le:iCJ m1bnm1uY:il.J 1mll'Vll.Jwin'1~bnwibll'Un~mum'U m~'il1CJe:icivf11 tJ1 'U 
" " 

'lll.J'll'U , 
'Ue:in'il1 nt!'U~'UG'l~e:ie:i~~ bnwi'il1 nm1bnm1m1l.Jm1'l.l'Uci1CJ bbG'l~ m1f11..ijwi'1JCJ~ n8~f'1~ b ll'U b 'Vl\;111f'11 ru , , u 

~lrn'il~ 1~-rum11e:i~L1CJ'U'11ntl1~'ll1'll'U 1 'U'lll.J'll'Ue:ici b?ll.Je:i Bn~~e:iwi'11wimi.11'l.lCJ~ bb 'l.lCJ~ , " , 
3) rie:i1~bnwil.JG'!Yl~~e:i~~bb1i;i~e:il.J 
'l.lti ~l.Jr;:it:Je:im tl'U?11 b 'Vll'l~1rrfl1~v111 ~bnwil.lr;:i'Vl~'l.le:i~J1 l.J'1Yl~'l.le:i~~'U brn~l.Jffri~ " , ·~ 

'l.le:J~mmf'l b ~e:J~'il1fl'l.lCJ~ci1'U~'l.l1wim1 bnm1m1l.J 'Vl1e:i 11lti1mf11..ij'wi 1 ~t;'lni5 tlcie:iti~~f11~ 1 il 'U 
" ~'U~'l.le:J~'lll.J'll'U b~e:iijt:J'Ul'lflGi~m'il~ 1 V1'1'1J~ti1m1ii?1ntl1n b ~e:i hf'l ?111Vl~'il1fl'l.lCJ~ 1 V1r;:ir;:i~?ibb'Vlci~J1 , " 

v\'11 ~bb 'Vl~~J1 bni;i b i.l1b~ti 1~ bb'1~'Ue:in'11nd'1JCJ~l.JGii:.le:iCJ£i'~?i~e.JGim~'Vlu~e:if'lrumvi~'U zj~'1~i1l.J1n " , 
'V!~e:iif e:iti~'Ue:icinuf'lrui;rn~ru~'l.le:J~'l.lCJ~l.JGii:.le:iCJ '11'l.lCJ~i1'1nnci1'U 1 ~u1 CJ 'll1f1bb 'lJ(;l b(;le:J~ 'll1 n'V!r;:ie:iwi " , " 
~Gie:im1m61l'U~mn n'il~?i~e.JGi~e:itl1mrufa'Vl~'Vlunvi1ntl1e:i'Vl bbf'li;)bi1CJl-1 l'l~~11'U~'Umn zj~'il~ 

" 
ci~e.Jr;:i b~ti~e:i1~uuu b 1f'l'U1 'U~'U bb'1~?111B'U'Vl~CJ1 'U'l.lCJ~ l.JGii:.le:im~e:ii1n11cie:i CJ?1Gi1 CJ 'il~v\'11 ~bn wi 

" 
?1mvim1m ll'Umi;i 1 'U ~'U ui;:i ~ b~ e:i t:J'U(;J nm'll~ n e:i~'l.l CJ ~l.J Git:J e:iti'il~v111 ~J1 b~ CJ 'iJ1 n n e:i~'l.l CJ~l.JG'l t:J e:i CJ 

" " 
1 V1Gitlm~e:i'U~'Uu'1nru1e:iu 1 v\'11~bni;il.Jr;:iYl~'l.le:i~~'U1~ m1tlm~e:i'U'l.le:i~~'U 8~ bnwi'il1 nm1ti1l;Ji;:i 

t:Je:iCJ 1 tl~~nGiu V1~e:im18nCJe:inti11 tl~~v\'11~'l.le:i~b~CJ5'Um1CJtl'Ub~e:i'U1 'U~'U '11nm1be.J1'l.lCJ~l.JGii:.le:iCJ 
" 
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fl. wn~fu~l!lQ.ll.t-Ln.L.tt~ltl~~ t L.(A L.ttt-@!l.!1-1.!l'., 1Q.n.n.~W~~t1t'~~~L!tfb t fb[l.@~1~ ~ t'L~ Ut[l.U ~ II II 11 • 

"' . t-gfb.(1.UL~U@fb L.ttt-~111. 1m t8~LG~ltl~!H~t-g~~11 L.tt,E-llm~8Ltltlfbimr; 1[1t8~1L!tMLLffUl!I~ tL.\A 11,~ 
' II l'I I I II I'& 

n. 
~t L.ttt-~111. 11@~111.fb~l'.,f;~L.ttt-~lil. 11t'J.AL.ttt-~lil. 11t'~~~lil. t ~8!l.t'GUUL~8~1 L.tt~Q'JWfb t (9) 

t1 II 11 11 11 I 

• • n. 
fb~fbf; 1@~111.t'L~fb~fbf; 1~n.11~fUl!l~fb~~ t L,\A fb~fb~t'G!l.11tlA 111G~1M:Ll'.,l!ll!l~1~ t ltllil. 1L~fbf;1 r@fb[l.@~1 

" ' 

~ t'L~l>\.~J;.L~ l!l!;.1@~1 %1A.fbQ.@!;.L~ %1A.fb~J;.L~t').A~t'~ ~8!l.UL~l!l~:!1~8~1L!t (~) l'I l'I ' ' II 

8~1Lfb1tLUl!l~1~m1 Ut[l.U~L.ttt-~111. 11~ t L.(A L.ttt-G!l. 
" " I\ n. f\ n. 

~Iii. t tLUfb,V l!l,~m L.tt8Ln.~tt'LIA.@~lil.t'@~l!ll!lfb tt-~t'l1Ulm~111.r@ultl~8Gf:J~l1~8!l. (17) 
II II II t 

n. n. n. 
t'8~1~Ut fUl'., 1 ~n.8~L@~~~11 fbg;t 1n.M~µ11t118~U1t'kLfb~1bf; 1 l!lLfbrtWMLU'8f}l.!).A 

f\ l\ 0, I I 

fb~rtLltlr@fl. t U ltl8L~~Wl!l~ ~Wl!l~l1~Ull l!lL~Ufb@~U1t'l1o~8@f:J~11~8!l. (£) 

" fuLl!IL~l1Ll'.,l!ll!l~1~ t@µ~~1m~111. m~~t11~1;1 ~.(A8@[1~ft~8!l. (Z) 

~ n~~ltl~~~11n111.t-@ri.n@p..uR.~nr;1~~11 1..~1.. n.L~t-~m1 n1rnm1 
• • n. 

t'-8 ri,p. 1 l!l!;. l L.ttt-~rt11t'@!l.¥1b~~LM 1t'~lil. 11~~11tLlll.L@t'~lil.1mr; rn@r:i~rt~8!l. (l) 

pt-~11@~t'LIA.~~11t'tltlt'LIA.8l!llt'Jf' 9Rhl1t-@!l.8_ttlfb@MLU'!l.~@~n.1A.~W~t1t'~t'_@~~11ULl1 
~. "' n. 

t-Lr@rt@ ~l!ll'., 11 MLU'~@~Llil.1 uQ.l!l\11~ t@µ 8@f:J~11~8!l. ~trtt t'-8~1 U~lil.t-Lr@fb~l!l~1 t'@~8@f:J~rt~8!l.U L~ 

l!l~1~~ t'L~Llil.fuQ. l'.,~11M:~~Ll1111.rn~11t'G~U~~t8@f:J~ft~8!l.~~L,\JtLU~rtt~Llil. WLQ.~t[l.t'@!l.fbl'.,M,L~ 
' n. n. 

11Lltlfb~ULl111~rn~ri,1n.,t1.n,tW@f:J~l1~8!l.t'@!l.fULl1~[1 L~l'.,L~U (£~~Z) ~Mt!LffUt 
" ' " 

WIA.1t'@IA.tLUl1tWlll.L~ltlBGltl F' I I 

n. 
n.IA.~W~Ht'~ n.8~ 1~mr; 1r:tl1Ll'.,l!l~~11 Ut[l.U~t-G~mL~ 11Lrnrnl1Ll'.,l!ll!lL!l. l!lLfbrttl1Ll'.,l!ll!l~1~ t@µ 

11@r ~r:t l!l~L.\J ~r:t ri,ri.n.~iu Llil.fb,tl.~O f1,Q.l1b.t-@!l.l1ttgri,~1~~11fu~~mLrnt-gt-t11~11@~f1,~8@kn.8~ 1 
" n.8~ 1~!;.fbr,} 1rtLl'.,l!I~ 11Lt'8l'.,~l1Ll'.,l!ll!l~mQ.rt!i.~ t81'.,p.~~~~l!l~L,\.rn~1mri.n.~1i;.Lu 

11Lrnrnr:~MLLf8f}l.!).A~ t L.(A (9 

1.!IA.1~t[l.t-@!l.~~KRt!.!1G~n.IA.~W~t1t-~11@r 

Q.L~lil. m@~ m[l.fb~ 8~11.!LUL@ 8~1L!t1bf; 1~~L~rtt 8@f:J~ft~8!l.UL~n.IA.~W~t1Q.UL~U@f1, MLLf£1A.g~t[l. 

;Wt@~1;LUl!l~tLUfb tfULl1~t[l.m;@~[l. mgt-@J.t111@r ~ ULl1fULl1~[18@f:J~ft~8!l. 
' ~uKRtl.!1t'LIA.8~1m"~tLUl!lU1 (~ 8Ltltlfb@8~1t'@!l.n.ULl11A.l>l.MtL~ ..., "7 b l"b "7 l"b F' ..., 

n.k~t @~Iii. ~111.LMfbf; m1t-~m1~~8~ 1~l!ln. 11@~1UL~l!l~1~tLlll.LGfb~1t'LIA.l!lt 1 ri,p. 1 8L~~t 11,Q.LQ.~t[l. 
' " ' 

t'G!l.MLU'!l.~@~n.IA.~W ~1'11!1~1~ t @µ11@r11~~Ll11!1. 1 ~tLUl!l~tLUl!lL!l.L~ 8 Ltltlfb~8~1 t'@!l.Ul'.,ML~ 
n. n. 

8@f:l ~11~8!l.t'~ t'L~@ ~ LMm 8 l!ll MLU'£1A.g ~t[l.l!lL!l.8 l!ll l1l'.,tn.l'.,t~~11 t'~~8@f:J~l1~8!l. 

MLLf!l.~G~t'-8~1!;.LUl!l\11~ t L.(A (17 

(bill. t fb('.,~fbr,} 1tL~~~IA.fb~t'@!l.l'.,)tl8L~~~~TI 8@~ 1Lf1.1tLUU L~l!\~1 

~11,~111. m~u @~~m;..iL~~ 8111. 1~Wt@~lil.~.IJ11Ul'.,M,~~11~8!l.fb t.~@~~tL~~l1UL~t'J.A~tfb~l!l~1~LG fb,tl. 
I I I I f'I ,.. f1i 

n. ' 
8@f:J~11~8 !l.U L~l.!LU LGt'LIA.f>l.~~1111,l'.,~ 8~1 !.!LU LGt'G!l.MLLffUl!I~ t L,\Al>l.~tL~~fbll!ll!l\11~ t L.(At'~ 11 t'L~U 

L 
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n. 
fl. l Lp.;:mi t'~rtfl. rtt.mu,n.~i t'@.~;:~~l1@.[';l~m;:11ri.mLrt~fl.19~11lfl·tLLlrtr,} 1ULM@p i ;:11ri.tLLI 19,l?tLLI 

~ n. 
n,rn;:w@~m~L~rbLt.61~~1'1,~rt~ m@~n.~n.r; i t.~ii rt~l9\!1'1B[';l~rt;:11 fl.~~LI LM~l/1.11 Ll.1'11.Lt' n.o. i L~ 

n. 
tLLlrt@.~ rt]-rtr,} 1LImi19~tLLI t'~ 11t.~n.~i19 )?LI mi tLLI ~t'@. ~ 19Q. i L.\Jt'~il1. ii LI L~l1G[-;1~rt;:11ri.n.~i 19,l?tLL.lt}t')tt 

fl t fl " 

' t'~LrtLp.rt@µ ;:11r1.L111ii 19~1'1,Jl.L!l.;:t[b~ lJ!t'tmttLLI ~tt.61 ;:~i1 L~m61~t'Lr @.W L11M.klA.2' t tLLll9~i~ t 
n. 

LJ,A. n,~n.r;i t.,~m ;:111.~1 Ll~~L~M. RLl9;:w n.p.i ~trtll1.tL!frt~n.r;if1.tt[bim~itLL.lrtW;:WLJ!-i lj!;.LrbL~ 

1A.Ll'rntf1.l1L~il1.l1Bf-;l~f1: (ap.iDati) rt111.u-1wn.~L1LP,fl.h[biiuL1 (£·i 

@.~111.1~LLJ.111.Ll~~tLrtn.~LI ll1~1LLJ.111.t'l1~1~141'RLl.!l;:W~t 

' tLLI ~lrtll1.1 L!~·tv\. l ~;:t[brb~119Q.R.~G~i~n. 11 rtp. 1 t'k61t'0.111.L~LILILrb~'\L19 Wt Lrtn.n. iiu@GtLLl~~~fU,\!~~l':I 

@.~LI@. ~1 n,p., l.. 191t'~fl. im11 ~~ rn~111.11h11 TI ~LLl~t.n.;:wn.L~t'GJ;i rtl 111.!11 LI ~qi.Hf\. in.~LI ;:11ri. 
" . " 

B~il1. t.~imLt-EottLLI~~ ~m,V~~l':I L,lfrt~Lp.tLLI (asnati) L!l.EottLLI (z·i 
. " n. • 

R.R.t1RL19;:WEottLLlrtlA.11 L~il1.19~1L~2'ttLLI rtp.1 11@.~irtt:t L,ifrt~EottLLll9~t'~rbU 

Ll~~L~M.t'U;:~ii tLll1.LG~tmrt~ 1 n,p., LI Ll111 L~~11@r~~~2' ttLL.119~ Ll~~L~M.t'UEo ttLLlrtlA. iitLll1.L@. 

~tt-B~Ll;:~imL~ ~1 n,~ n.p.i ~m,V~tmrtlA. irnrtR.Lll'EottLLI R~n.r; 1ftl L,if rt~t.~;:~1mLrtt.Ll1rtLt' 

2' t tLLl~L@. ~m,V~Un.@yi~ M.LL.l'm~~~L,ifrt~Eo t Ll@.~1ft111. t ~}LR.l!IQ.R.11LO~ l n.Lµ;:~i1 19L@.;:i.:!rtLt.61LJ,A. 

Ll1L_{b LIBtv\.L12st'l':I rtp. 1 rb~119Q.R.L,if rt~~ 1111.!l~l LJ,A. l1@.~;:11ri.n,r; 1@.~111. 1~~fU,\!~~1':12' t tLLll1t.~19~~11GLJ. 
~;:flri.B~lt\ 1t'61~ t B~ i (a:mpatJ) l!IG 1L.\Jt'~111.11~;:11ri.mLrt~fbl9~tLL.l <ri 

,P-fl. l B~t'~t'LIA.m ,, £ ~;:11ri.mLrt~fl.l9~tLL.lrt tt-LIA.t.mi (l 

(£~~z '~LG) 11t.~fl.lrbL~rnl9~ 

11L~L),Al!l~L.\Jfl. l LP,tLL.l t')ttrbt.t t'~rtfl.tLLI rtt.tn.t.tn.~1tLLlrt t;:tLL.l'~ t 11tp.;:~~t'~l1GLJ.;:11fl.~@.~1;:LtM. 1 

tLLll9~tLLlt'@.fl.l!l~~~~;LLl£~rtr; m,ei l.. t'L~19Q. 1L.\Jt'~il1. ii m ;:11r1.19~1tLLlfULrb~fl.19~tLLI. 
l!IG1L.\Jt'~lt\TI m ;:111wmil9~tLLI ;:11ri.19~1tLLILt~Ql!l~tLL.l r~·i 

I\ 

Q.t'~~l1@.[';l~rt;:11ri.l9~L.\J;:m1 t'~rtfl. Lll1111.!1~ rtt.mt.m~itLLI ;:11ri.t-L}i.:!tLL1n.~t'Gf!-W~i n.,ei;:11ri. 
" . " n. n. 

tLUl.!l~tLU l1Bf.Hm;:flf1.~~l':llJtLrbLi.:!~f'ttW~\!~;:~11r@nR.L!l.;:tfl.~H}L~lt\111lf1.lt\UL~t'Bt}1 1'1,)i'l'l,r; 1 
. " . 

l.. 1'1,~ l!li.:!l!IL~~ t~RU1tLU~rt~ rtLlJi.:!rti.:!Lk! tLUR.LtrtLt'11t.f1.lt\ tLUrl.@.U;:tfl.11.LlJi.:! 11~LBLl~11.L_Q. 

11.@i1 t.k61 11.R.LQ.;: t[b u L~~~ 1" l.. 11.,tl.rb61t',~m tPB!:1-11t.f1.i11.UIA.u L~@.~rbt.~f'tLt6ll!l\!1t'G)i'~~1 Lf!rbLt.61 

n.i.:! ;:i;.11;:~11.R.rtli.11. tfl. l t.~;:~ fl.tLU~~tLU (+ua~a8euew a+seM) ;:11 fl.tLUl9~tLU 
n. 

11Bj'al!!lt.!'.LU~]:.!'.LU ~· T 

n,~u~t'~ (~µ l ~2"1'1,~1tl!llijlliDL,\j) Lf1. 1[1.llloL.\};:~11 ~l l!IQ.rnttLUl9\!1B~il1.~ l 19~t'~ M.Lll't.[l:lloL.IJ µi1~i 

U_tt111.UL~l!l~1~11.L.IJ~;:~ l.. 11.Lrt,¥ lt'~t'GU~l1G[-;1~f1:;:11ri._p.uL~UGrt ~lt'11~1t'LJ!-fUt. 1~n.n,~~ t Utfl.Lli.:! 
n. 

f'tLt61l!IV1~ t LJ,A. k!LULBl'l, t t.~[blJtLrtLi.:!!:1-l1Bl':mrt;:11ri.t-@fl.l1.t.~1'1,~i;\,\.!1 ;:~im~lt\ m~ut-~;:~ l!l~l!l~t'Lr@ 
. " ' 

l!IQU[btLU ~ftl~;:l'1,lt\LM.111.!111'1,fl.rl.~1tLL.l LJ,A.~;:11fl.G~il1. n.~Ut'f:tLL.l~ftlt'~ 19~L.\Jt'~lt\ im il-lt't1t'BU ~ 
+ I I fl I 

' I\ I\ 
%111. rtl/.rbll.~fl. m il-lt't1t'BU\:1-11B[-;1~rt;:l1fl. k!LUL@µ1iR~~rbl!l!di~ t LJ,A.11Gf1~J'b;:l1f1. (L) 

" . 

• " " f\ 
M.LL.l'm 61t'tfl.rl.kfl.fl. l Lp.;:~,i:ii 61Ll'l~n.61L.l'lfl.BtLL.lµTI ;:Lrtl/1. i ftl rt@rrcm[b@~iUtfl.Ui.:!t'~~~L!'J.t}UL~U@.11. 

I I fl.fl 
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9 

n1'11'1 .ff 'U?l\11Vl1 tJEJ\l?ltn'Uvl~\j f1E;l'U'Utl~ f111f'i'l'l bbtJ fl?!11J1'H1~1bU'Uf11';j1~ ru 'lll'lvli'i'UtJ~ Lnl'l~'U 1 'U 
' ' 

LL'Vlci\l~1\l8] L'li'U 'UtJ~'1Tvnmf'l'\oJeJ1V111 Lf'l'\oJ'VlqJ1 Lf'l'\oJ1'U1iJ LLn1 m~\111'\oJ fa'VI~ LLE;l~'Vii;t1?!&in "1E;l"1 

vlLnl'l~'U.rntJ1t!u1m1e:i'U e:i1flTHhun\l1t! m11ut!m1Pin'\oJ1 ~1\l?l11'Vi~'UA1 ~ml'l?!l'l e:i1A11 

'\li1 ru'Utl LLi;i~am'Uvl~'U 1 ci'1V1-r'U.rn6ll'U~vl'\l~1e:i'l1'U'U tJ~vl'll ~v11 m1f'i'l'l Lbtl m!'U L ll'UV1u1vlm1:1.1 

1'UeJl'l'Ue:J'U'Ue:J\lL~1'Ue:J\le:J1fl11amt!vl'll~~e:i\l'1l'IV11m11\l 11~1:1.J'lll'lvlL V1m~a:1.1 r;11'U 1'LI'U1L1ru~'Uvl 
' 

a1u11 rutvi'11 tJ n L llt!V1u1vl'U e:i\lV1u1 tJ\l1'U1'UeJ\116lle:i'UA e:i e:i\l itimtl nme:i\lr;11t!Vie:i'l~t!vl'll t ~e:i'l'1 \11 

L~1tJ:1.1'Vi~e:i:1.1~'lmm mm1~1\l ., L ~e:ir;1'lLa'1:1.1LLi;itair'Ua'U'U 1 ~m1f'i'l'l LLtJn'UtJtm tJ 1 'LI'U:i.J'U'U Lnl'l L ll'U 
I ' ' 

1tlu11:1.1 
" Q..I .d ~ 

1.5.2 fl1'j'\li fl'Utlt b '\lie:J'je:Jfl1'jbfl'\J';i1'\J';i11J 

m1~n'U tl~ Vim tlfl\l n11Ln'U'U'U'UtJt:1.1E;le.Je:itJvlri n~\l 1 n 'U.fl16ll'U~1e:i\lfo zj\l11\l Hm:1.1 
" " amt!vl~1\l ., L~ffw1m11m1:1.111l t!ti''l'UtJt'Vl1e:i'lll'l~n'UtJt ~\ld'llt~e:i'liJA11m V1mta:1.1vl'llt~n:1.1'1 

I ' " 

e.Je:itJ 11'ltJ hlLnl'IL V1~i1A1t1J 1'Um'Utl1t'U16ll'Uvlmif tJ 1 'U~'Umn~ LAtJ\l hh tl'ULL V1ci'lenif tJ'Ue:i\l~~1'\li1V1t 
tl111fl~1\l 1 L~me:iv11m1'U'Uci1tJ 1ihmn'U'UtJtb ~e:ir;1\l 1 tJn1'1l'IV11mL tJ1~tJ~e:i 1 tJ 

" ' 1.5.3 f111bf1'U11'U111JLL'1~'U'W?l\l 

m 1 Ln'U11m1:1.1'U tJ t e:i e:i n'\l1 n~'Uvl ~ e:i'liJ m1'1l'l 1t'U'U L ~e:i 1 ~i'itl1t ~'Vl5.fl1Yi 1'Llm1v11\l1'U 

Lrnt?11mwLLm 'UUt1J'Vl1'UtJt~nA'1\leY'U'\lt ne:i 1 ~bn\11 n~'U b 'V!l'J'U Lrnta~1\lfl11:1.1i1fl1t1Jbbntl1t'U16ll'U1 'Ll 

'U1nru1n~LAtJ\l A11Yi'll11ru1~\l~e:i 1 ud 

1) L'U~f111Lfim1m1:1.1'UtJtl,j'1e.Je:itJ ?11m1mLu'l1~LU'U 4 L'U~1'Vlqj "l Am'U~vle:itj 
e:i1if tJ L 'U~?1m'Uvl116llm1 L 'U~'Vi1ru'Utlu1n'll n11A'1 L 'U~ b'l'l1'Ue:i~a1V1m1:1.1 vh1 ~~1tJ~e:im1 

' ' 
11m1mn'U'U'U LL'1tv111~m\lm:1.1L1mvln1V1'Ul'l 'Ue:Jn'll1nd"'n'\oJrut'Ue:J\l'UtJt:1.1'1e.Je:itJ 1 'WLL~'1t nci:1.1n'\lt 

" ' 
lJfl111J 1n~ bAtJ\ltl'U v111 ~~1 tJ~€lf111b~€lflU1t IJ1'VIW bn'U'U'U'Utlt:i.J'1e.Je:JtJ 

" 
2) ~1LL V1u\lm111\lti''l m1:1.1~ 'Ue:i\lm1 Ltl'U'U'U LL'1t'11'U1'U'Ue:i\lti'\l1e:i'lfo'UtJt:1.1'1 

" 
eJ e:i tJ 11'1 tJ1~ tJ~vlA11'1lt11\l tl\l1e:J\l fo'U tJ~m 1Yi '1l 11ru1'1l1n'11'W1'Wtl1 ~6ll1 m LL'1 ~tl'1mru:1.1'1e.J e:i vvl 

" 
bn l'l~'U 11'1 tJti' \jvl 1 e:i\l fo'll ~ ~e:i \j a1:1-111 ri e31m tJfl11:1.1a t \111 n bbntl1~6ll1 'U'Uvl '\) ttl 1'U tJ t :1-1'1 eJ e:i tJm~ \j 

" 
fl111J~'U€l\l f11';j Ln'U'U'U'U tlt:l-1'1 eJ e:i ti 'VIU1tJ\l1'UvlfoeJ \116ll€l'Ufl11m~'Vlirfl11 fl1 'j'\) ~ btl'U'U'U'U tJ ~:l.J '1 eJ e:i tJvl 

" " Lnl'l~'Ll1 ~V1:1.11'lmtJ1'Ll 1 i''Ll L~e:i1:1.11~Lnl'lm1~nA'1'l V11ni'itl'1mru:1.1'1e.Je:im..11nA11L~:1.1'Uml'l'Ue:i'l1ri 
" 

Ltl'U'U'Ll'Vl~e:i LL u\l L 'U~ m1Ln'U'U'U 1 ~L~ n'1\l 

3) 'Viirm1mn'U'U'U b tJ'Uu'll'1tJ'Vl~\lvlV1u1tJ\l1'Uvl-r'UeJl'l'Ue:i'Um11 ~m1:1.1a'U h bbi;lt 

fl11'11'1YiiJ f1\l1'UU 1~ '1° 11fl 1 ~ L ~ tJ\l'Vi€l LL'1 t L 'Vl:l.11t?ll.J fl'U'IJ'U1 \11 LL'1:~U1~ L.f1'Vl'U €l\l1fl Lfl'U'IJ'U'IJ tJ~ 
4) L1'111'Ll f11'j btl'U'U'U'Utl t:i.J'1e.J e:i tJ fl1 'je:Je:J f1LL'U'U L1 '11 fl1'j btl'U'U'U,x'U~'Utl'U"' f1'\'}UJt 

" 
'Ue:J\lblfo\l ~1'U'U1J'U'Uvi'11 U'lltbn'U'li'NL1E;l111'ln~1:1.JLb~b 'Vl:l.11t?!1J 'Vl1f1bb~b umi1e:i'l'Vie:J\lb vlti1 'Vl1e:ii'i 

' 
u1n'\lm1A'1'U1tJ ri11'1lt'11'1Ln'U 1 t!'li1'ln'11\lA'U V11e:i'li1w~1i11'1 Lll'U~'U 
' 

5) m1n1V1'Ul'IL'1'Ll'Vl1\lfl11btl'U'U'Ll bl'ltJvi'11 tl'ilti'i 2 LL'U'U 

5.1) bb 'U'Utl\lfl\lvl A€! lJtl\l1€l\l1'U'UtJt:i.J'1e.Je:JtJ-:U1 f1€!1fl11U1'UL1e:i'U b\11 tJ'U'U1 \11 
" 

ti''l LL~ n ~1\l ii''Ll ~ 1:1.1tl'1m ru'U tJt "'n'\oJrut m 1 bn'U bL 'U'udf1 €l b~ m ri Ln'U'IJ'U'U tJtmfi'l'ilti'im 1tl1 ti''lvli'i 

'IJtJtlJ(;leJ€JtJ 1UL'VI1a1 mmn'U'U'ULb~1~\lU1tl\l~b 'Vl'Utlt€!€lf1Lb~1f1~'Um11\l 11-:ul'IL~ll 15-d'LV1mt'11V1fo 
" ' 
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u'1nru~f:1'U'Ufll1'lm':PiJ'Hil11:iJ!9uri''I vnmut1"1Jeim~flen"ilvh 11'11~CJm11-tl1milu'11'U'U'U1~ b~fl b il11 '\.J 

bnu'Ut1i5ti'but115~iif'l11ii'li'u silei'U 1m~t1'\111'lm1bnu'U'Ubbat1-tlb1m 1 t1m1bn'U'U'Umfl ll1mru~1'1 
bn'U'U'U'UtltlJa~BCJ 1:iJ?tl:W1Wb ii11 ubn'U'U'Ubb 'U'UUl'UMBUl'U 1~ Vl1Blifl11"il11"il1A'UFr'lmflm1 bn'U 

" 
bb uu"i1~11ii'UtJt:wa~eim Ylei~1'1bnu'U'U"ilt1m:iJIXei'lb il1m 1 t1'1'U'U 

' " 
5.2) bb'U'Utl'lbf'l~B'U~ bbMat~~1Vlaj 'l b6li'U 1'11lJl'la1~'1tiiti''lf'lB'Ub'Vl'Ub'UB~ 

11..:i111 Vftl1:wa~eitJm~..:i11iin'U"illmTt1 "ilti11'1'll11'Vlflf'lB'Ub 'Vl'Ub t1dmtJfl 1 ub 'Vl~'l'Vl~ein1~~ 1 'LI 
" ' 

?tmt1~n1~~'1JtJt:wa~eitJ bb~1tl1ti'..:iL '\.J~1mL '\.J~CJ'U HL Ylmei..:ifo'UtJtiia~BtJMB 1 '\.J ~..:ii!t1 L~'U'Vll'lfl11 
" " 

Ln'U'Ut1;s..:i 1:iJ'li'usii'eit1mfl LLMen"il 1:iJri'iir11~1V11'uVf ei..:i~t1'1J'U1 ~ L~ fl b w 11t?t.rnw f'l11:w LLeiB'~ 1:iJmm1fl 
' 

LLM ~1V11'u LB'l'U'Ul~ 1 'Vlfl l~ij m1~l'll'Ul'11B'l Li1m?t..:i iif'l11ii bLeJB~mfl m1~ "i111ru1i1"il ~ci..:i ~l'UVl~B 
o~ " ' 

?t'1TW'11t1~1 tJ'UtJt:wa~eitJ b Ylei6ll1tJ 1 t1m1a~1ttJt'V11..:im1Lnu'Ut1 
" 
6) m1L~eimmilu'Ut1'11tJtiia~eiCJ L U'LIBflU"il~CJVl~..:i~"iltlXei..:i 1 Vfi1'11t11~ L V1:w1t?tii 

" nu?tmw~'U~ '\.J1mru bLat~fl~rut'UB'l'UCJt:wa~eiCJ m1L~eimmilu'11'U'11tJt:wa~eitJ"ilt~"il11ru1'<iJ1fl 
" " 

( 1) '\.J1tL.f1'V1'1Jei..:i1'1 1milu'Ut1'11tJt:wa~eiCJi1V1mCJ'll'u~ zj..:ii1mTv11..:i1t1Lrnt 
" V O CV I Q..I 

'1JB'11fl~ Lbl'lfll'll'lfl'U 

(2) ri11-tlzj1CJ VllJltl~'l ri11izj1tl~'Vll'l B'lrlfl1Uflf'l1B'lci1'UVlB'l~'U~B'l 
~ LLa LLat zj 1 CJzj ..:i LL tJ..:i L U'Uri 1a'l'Vl'Ui1 ~..:i LLM r11~~~ei1 f:1 LLM a t'\.J1t L.f1'Vl r11~~~ei1 t uu f'l1'Uf'l:W1'1 
" ' ' 
rl 1 ~ ~ ~ B fl '11 B 'U <J 'U '11 CJ t :W a ~ B tl LL a t rl 1 B '\.J fl 1 ru1 'U fl 11 L n 'U '11 'U 11 lJ ~ 'l rl 1 iJ 1 LU 'U fl 11 

" ' 
(3) '1Jt11~w bnu'U'U'U tJtiia ~eitJ f'\11 L~Bfl'Ut11~'1Jei..:i1milu'Ut1'11 tJtiia~eitJ 

" " 
1 Vfwei~ti'uu1mruLLat f'l11:wffi t1m1 Ln'U'll'U 

1.5.4 fl11rl1~~'1JCJt:W6l~BCJ 
" 

fl 11 n1~ ~Vl~Bvll a1 tl~ BL U'Ui'U l'l B'U?l ~Vll tl'UB'l fll 1~~ fll 1 L~ tll tl'U'U Clt:W a ~B tl zj'l L~B i11 
' " 

Liit1m11?11iiit11?1Bt1M1..:i '1 LL~1~~V11CJn"iltb'Vl~B'UCJtvfl:iJ?t1m1'1tl11uvh'\.J1t fo'!ltleit 11 Hi'Bfl 'UCJt 

L Vl~1,f 'U~'lf:1flci'lmrll~~EJ'l?lf:11'U~ n1~ ~'11 tlt:Wa~BCJ fl11n1~~'1J tltlJa ~BCJli'VlmCJi51'11:1JL 'Vlf'l 1 'Ufa~ 
' \J v 'V 'U 

Vi LLl'lflMl'ltl'Ui;i'..:iu 

1) fl11~'lfla'UB~l'l~fl'Vl~fl~'111i1'U1a (Sanitary Landfill) i111'l~U1t?l'lrl~l'Vl1''U 1 i 
L Yleim1n1~~'1Jtltvfl:iJL U'UB'Ul'l11tl (Non-hazardous Waste) 1:iJ-J1"ilti1bLV1~..:in1L iJ~"illfl'lllJ'll'U "ill fl 

' 
.rnf'l Lfl~1?11m1:w Vl1eim f'lB1?1?11V1m1:w b lJt1m1tl1'1J tJt:wa~eitJ~11m1:w 1~m L 'VlflB'l 1 'LI~'U~~1~ 

' " 
~~ bl'l1tJ:W 11 "ill mr'U 1 -tlbf'l~B'l~mfla Lfl~ tl LLa t'U~B~'U tlt:Wa~ Btl 1 Vltl'U ~i'Ja'l'Vl~Biif'l11lJVl'U1LL1.J'Um fl 

" ' 
~'LI LL~1v11 fl Tm auVf u ~..:i ~1 tJ1 ?l~ fl auVf u'Vl~B~ 'LI~i1m lm Vl:IJlt ?tm Yl m'.fo 'I n'LI fl ~'U'i'Ufll'U 

' 
LLiia'l1'LI ~1?1iw1V1ttl1hf'lM1'l 'l "il1fli!t1v11fl11ehflarnut1~'U '1 "ilt11~f'l11ii~'IV1~eif'l11ii~fl~ 
BB fl LL 'U'U 11 Lbat L~B'Utlt:WmJeim~ii'VlalJVl~B~'U~~Ll'l1tJ:w 11"iltvllfl11fla'U~1tl~'UBflf'lf ..:iw~B:W~'l 

" ' 
u1u~'Um Vl?lltl'll:W 

2) m1n1~~ 1~m1?11Le.J1 (Incineration) m1n1~~:wa~Btl 1~tJ1 -tlbmLe.JlbU'Ui5m1 
" 

n1~~:wa~BCJ~?l1m1me.J11Vlll'Utlt:Wa~Btl ~'l~l'U~bU'U'UB'ILL~'l 'UB'lL'Vla'J'l LLatnl"IJ ~~15Vl~'l ~ 
" " ?t1m1f:1a~'\.J'1mru'11tJtiia~eitJa'l1~'\.J1tmru~eitJat so - 90 bLM~'lti'iia~eitJ~n1~~1~"ilttifei'lii 

" " 
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FHUG'll.Jml1'Llm1~~1 vJ1~~ bb1;u::iJm1l.l~'U 1lJG'l~'Lln 1'LI'll'U1'Un11be.J11 'Vll.J~el~iJm1b~l.Jt11 m!"l bbfl:: H' 
' " b~m Yi~~'1l1t11'Um1bm1 Viii mti 1~muV111fabfl::f111l.Jlii''U~bV1m::G'lll b~elllfl~elti Li;J11 V1iJG'll.lmruLL'11 

'I 'V 'U 'U 

'1:: Lii~n161l'IJ'ii~~1~ <) bbfl:: 1ml1 elelmim1t11m!"1 Brnhu'Vl~~'1::bfi~~'U bbfl:: Lfi1th::mru1'elt1'1:: 
I " ' 

10 - 20 zj~'1::~el~Ltn1tJ~~nm.JBnfl~~'VI~~ 
3) m1V1ii'nvh~t1 (Composting) mTW1'llt1::Velt1G'la1t1 Yi1m!"l~Yi'IJ b!"li~·1m:: '11n 

m1v11fl1'1 L'll'U b!"l~irml"l~bdel bU~elni;Ja 1il m'Vlii'n 1~t1m~t1'll'U1'Um1'Vl1~~1i'Vlt11'llel~'1~'U'Vl% , 

1 'Wm1Velt1G'lmt1'llt1::tii'~n~11 mti 1~G'lm1:: Lb 1~'1elll~b 'Vll.J1::G'lm~~~ 1 'W~1'Ufl11l.J~'U el ruV1ni1 tJ1m ru , " 
eleln6lib'1'U '1'U1~G'l11B'LI'Vl16~velt1G'la1mL'11Lll'lJi;J~V1~elnelm~n 1 ~J1mfl'IJ'lJ~11lliJn~'W iJ 

ei'~11ci1'U'llel~G'l11tJ1::nelufl14uel'U~el 1'W1~1 b'1'U~1 b~el'llU1'Un11VeltJG'l'11tl LG'l1'1G'll.lmru'1:: 1~llti 
" ' 

V1ii'n~G'l1m1'1t111 tJ1 m 'Um1tJfotJ1~flrum'Vi ~'U 1~ b ll'UelV1~~ j'\.J Lb uum1V1ii'nv11tltJG'l1m1mb u~ 1~ 
'I 'I 'U 'I 

bU'U 2 1UbbUU 
" 

(1) m1V1ii'mLuu1-tltnm!"1 (Aerobic Decomposition) bll'U15m1V1ii'n 

'll t1::l.Ja~elt1 b ~elv11tlt1 1~titn~ ti m::m'Um1'llel~'1~'U'Vl1t11 'Wm1vel t1G'la1t1G'l11B'U'Vl16~iJel ti"l 'W'll ti:: 
'U 'I 'I '\I 

l.Ja Wel tizj~'1:: 1. ll'LI'1~'LI'Vl16m~l.l~~el~m 1el 1 m!"l L1.a:: '1:: 1~ll ti~iJ fl ru G'll.Jml~~ 1.1.a:: iJ el~l'itJ1:: n elU'll el~ 
'U 'I 'I 'I 'I 

1mm~ (N03J 1.bfl::imvJ~ (S042J 15'1bll'Um::u1'Um1V1ii'n~1llneluqiV11b~el~n~'W G'l1m1'1 

bbU~Velti1~ 2 15elV1~~1t1~el m1V1ii'mbuunel~U'Ua1'U (Windrow Composting) bbuu~1ml'i 
tnm!"l (Static Composting) 

(2) m1V1ii'nv11~m1.uu1l.J"lotlel1n11"1 (Anaerobic Decomposition) 

b ll'Um::m'Um1VeltiG'lm t1m1B'U'Vl1ti1 'U'llti::l.Jfl ~eltl~ bii~~'U 1 'U5~'Vlii' n bb uu 1ll "l-tlm m 1"11~t1t11'tl ti:: 
" l.Ja~elt1'1:: b-U'1ci'1~V1ii'n'11 rnT'U'1::'1 ni;JG'll.JtlU'llti:: bn1~~1'Um1V1ii'nmbb'11 zj~iJG'lm1:: 1 'Llm1V1ii'n 

" " " bbUUbb~~ 'Vl~el~~bb~~ n11'Vlii'mtJbbUU'1ilmii~f\'161l~i'.Jn~'Ub'VllJ'lJ b'll'U n161l1~b'11 (H2S) bba::f\'1611 
" 

bbell.J 1m ifo (NH3) 11l.J~~~rum'Vl~t1ffi~'1::Fiel'UoU1~~1b1.'1:: 1-tlnmm'Un-hm1V1ii'mb uu 1 iftnm!"l 

1.5 arnunTHU'lltJ:: 
tJ1mru'll ti::~ bii~~'U 1 'LI~~'Vl1~'1YiU1 V11n\P\'1m ru'11 nei'~11 m1bn~'ll ti:: 1 'W'IJl.J'IJ'Ubb~fl::'ll'lJ1~ , , 

'!lel~ci1'U 'llti::l.Ja~elmbfl::~~tJ11na ~1'Lln~~m1mn"11el~b~mba::G'l11'€J'Um1t1 ml.lfl1Ufll.Jl.la'Yl~ 
t.l'U d.J'U 'I 

Yi.1"1. 2556 tii'~ii 

- 'IJl.J'll'U'll'lJ1\;11'Vlru (b'Vl!"lu1'11.iiel~) = i.1s nn./fl'W/1'LI 
, u 

- '1Jl.J'IJ'U'll'U1~n'11~ (b'Vl!"1U1'11'11ufl) = 1.02 nn./fl'U/1'U , 
- '1Jl.J'IJ'U'll'U1~b~n (elu~.) = 0.91 nn./fl'U/1'U 

' 
F\'1mru 1~'11nG'll.lm1tii'~~el 1 ud 
- 1m'll~b'Vl!"lu1miiel~ = '11m'U'IJ1::'1J1m1'Wb"U~b'Vl1"1U1'1biiel~ (fl'U) x B'~11m1bii~"Ut1:: 

(~'U/1'W) 1'LI6!Il.J'IJ'U"U'W1~1'Vlqj (nn./fl'U/1'U) I 1,000 

- 1m'lJ~b'Vl1"1U1'11'11ua = '11m'UtJ1::'1J1m1'Ub'lJ~b'Vl1"1U1'11'11ufl (fl'U) x B'~11m1bii(;l'lJt1:: 

(~'U/1'U) 1'LI'IJl.J'll'U'll'U1~n'11~ (nn./fl'U/1'U) I 1,000 
' 
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- 1 'Ub"IJ\91 ffU\91. (\>l'U/1'1.J) = "il1'1.J1'UU)~'IJ1m 1 m "IJ\91 tlU\91. (A'U) x eJ\91)1fl1)bfl~"/JtJ~ 1 'U'l1ll'l1'U 
' 

"ll'U1~ b~f1 (nn./A'U/l'U) I 1,000 

tJ~lJ1 UJ"IJ tJ~~ bfl~~'U1 'U~'l'\/!l~'1WU1'11 f1 f11)fl1'U1UJeJ \9111 f111 bn~"IJ tl~ bb'1~~ 1'U1'U 
' 

tJ1~'111mmll "1J'U1~"1Jt1-:i'l1ll'l1'U ru b~t1'Utl'Utl1tJ'U 2557 litJ~mru"llti~~bn~-fftJvY-:i~-:i'V!1~'1wu1 
' ' 

724.39 l'i'tJ/1'1.J 1~ti wu11 eJ'1b.flm£1t1.rnwu1 i'itJ~mru"1JtJ~ll'1e.Jt1tJ~bn~~'U1mb~'1~1tJmn~;;,~ ii 
' " ' 

tJ1mru11l! 253.20 1'i''U~t11'U 1t1-:i'1.:imf'it1 B1b.flt1itim~1'1 i'itJ1mru 84.82 1'i''U~t11'U eJ'1b.flt11An 

~1b-:i litJ1mru 78.65 l'i'tJ~t11'U eJ'1b.flt1u1tJ'V!l1 litJ1mru 70.94 l'i'tJ~t11'U u.'1~tl1b.flt1~\9lJ'W1'LlAll 
litJ~mru 62.96 l'i''U~t11''U \911l!~1vi'u 

'11nm1~111'1mmru"1Jti~ll'1e.lt1ti1tJ~.:i'V!1~'1wu1b~t1u 2556 "1Jt1.:iml!A1UFlllll'1Vl~ (ml! 
" ' ' 

A1UA:l.lll'1W~, 255 7) bb'1~ -:u1n fl11 ~111-:UoDtlll'1b~m~ll1~ ti~1i1 f1'11'U'Yl1wm mn11ll'l11~ bb'1~~.:i 
' " 

bb1~'1t1ll ~.:i'V!1~'1wu1 b~m~t1'U\91'11A:1.J t1.:i 5'm1All 2557 wu11 ~.:i'V!1~'1wu1limmru"llti~~ 
' ' ' 

bn~~'W1'U~..:t'V!1~ '1wu1 :6'1m'U 794.44 ~'U~t11'W 1~tiwu11 tl1b.flmi1t1.:i'1wu1 litJ1mru"lltJ~ll'1 
' ' " 

e.Jt1ti~bn~~'W1 'Ubb~'1~1'W mn~;;,~ litJ1mru11l! 302.89 l'i'"U~t11'W 1t1.:i'1.:imfiit1 rl1b.flt1~\9lJ'U1'LlFlll 
' 

litJ1mru 81.67 l'i''W~t11'U eJ1b.flffU1'W'V!~ litJ1mru 80.32 ~'W~t11'U B1b.flt11An~1b.:i i'itJ1mru 

77.60 l'i''W~t11'U bb'1~ tl1b.flt16B'tiu1~1'1 litJ1mru 75.98 l'i''W~t11'U \911l!~1vi'u 

d~ 3 . 
1.6 irn1'U'Vli1.:i'tlv::11a~avu.a::m111ruitm::11a~ava::a111'U-w'UVi 

" " 
-:u1 naff m.rn m 1~111-:u ;;,111"U~vl.:i'LJ ti~ lrne.J ti tJ bb'1~tJ~m ru"IJ ti~ ll '1e.J t1 tJ'1~'1ll1 "W~'W~ ~.:i'V!1 ~ 

" " " 
'1'V'lu1 b~t1u 2556 (mllmUA:1.J:1.J'1Vl~, 2557)bb'1~"il1nm1'1111"il-ilei:wm~m~:w1~mhwn..:i1"U 

' ' " ' ' 
'Yl1'wti1mn11l!'ll1~bb'1~~.:ibn~!Kt1l!~.:i'V!1~'1wu1 bi1m~t1'U\91'11A:l.l t1.:i fim1Fll! 2557 wu11 ~-:i'V!1~ 

' ' 
'1wu1lj '1m'W~vl.:i"1Jti~ll'1e.lt1ti 1 'W~'W~"il1m"W 36 bL l-4.:i 1~tilitJ1mru'tltJ~'1~'1ll 1'W'1m'W~vl.:i"IJtJ~ll'1 

' " " 
e.Jt1m1l!vY.:i~'U tJ1~mru 356,608 ~'W zj,:ilje)m1m1'1~'1ll"lltJ~ll'1e.Jt1ti 477.68 fi1'1n1:i.J~BA'U 1~ti 

" eJ'1b.flt1~ljtJ1mru'tlti~ll'1e.lt1ti'1~'1llmn~;;,~ 5 eJ"Uvi'u 1~\tri B1b.flmi1ei.:i'1wu1 i'immru 125,591 
" ' ' 

l'i'"U 1t1.:i'1.:imfiit1 eJ1b.fltl~\9lJ'U1'LlAll i'itJ1mru 76, 175 l'i''W rl1b.flt1itJm~1'1 i'itJ1mru 44,500 l'i'"U 

B1b.flt1'11~ 1um1 litJ1mru 28,288 l'i'"U bb'1~B1b.f1tl 1An~1 b.:i litJ1mru 23, 134 l'i'"U \911l!~1vi'u 

~1'V!1'u'1m'U~vl.:i'tlti~ll'1e.Jt1ti~litJ1mru"llti~ll'1e.Jt1ti'1~'1llmn~;;,~ 5 eJ"Uvi'u 1~mi b'Ylf'lmmi'it1.:i 
" " ' 

'1wu1 ljtJ1mru"1JtJ~ll'1e.Jt1tJ'1~'1l!tJ1~mru 79,200 iJl"U A~blJ"U1eitia~ 22.21 'tlei.:itJ1mru"IJtJ~'1~'1ll 
' " 

·nll 1'W'1m"W~vl.:i'LJti~l!ae.Jt1ti~..:i'V!ll~ 1t1.:ia.:imfiit1 b'Ylf'lu1mi1t1.:ib'LJ1'11lltJt1~ litJ1mru'LJtJ~l!ae.Je:iti 
" " 

'1~'1l!tJ1~mru 26,880 \Jl'W A~blJ'W1e:itia~ 7.54 t1.:if!m1u1'V!11?i1"U~1ua 1An'1a.:i litJ1mru'tlti~l!a 
' " 

e.Jt1ti'1~'1l!tJ1~mru 23,725 l'i''W f.i~blJ'W1't1tia~ 6.65 b'Ylf'1U1'1~1ua;;,1~1u;;,ti' i'itJ1mru"llti~l!ae.Je:iti 
" 

'1~'1l!tJ1~mru 21,900 ~'U f.i~blJ'U1't1tia~ 6.14 Lba~b'Ylf'lu1a~1ua~1'U111tiru i'itJ~mru"lltJ~lla 
" 

e.Jt1ti'1~'1lltJ1~mru 21,600 iJl"U A~blJ'W1't1tia~ 6.06 \fl1llci'1vi'u 1~ti;;,1m1mb;;,~.:iVlti'~~1bt'V!il.:i"1Jti.:i 

;;, m"W~vl.:i'LJ tJ~ bbtJ n 11 tin ~ll'tlmtJ1m ru"IJ tJ~'1~ '1ll 
' 
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~ O ~ al 
1. 7 nT~Ln'U'tl'Uu.a::nTm1:\l~'l'tlE1::3JaweiEJ 

~'IVl1~'1V'IU1:iJe:i-:iri'm't.Jf1fl'HNci'J'UYl€J'l~'t.!'~'l'V!l.J~ 125 bbvi'I bbCJf1btl'U€J'lrlmUf1f\'rn'lci'J'UYl 
' 

B'l~'U~ :iJnTHflU'1l'U'1JCJ::JJ'1t:Je:Jci:il1m'U~'l~'U 60 bb'!A-:i A~bll'W1'e:Jci'1:: 48 '1!€J'1€J'lrlm't.Jnfl·rn-:ici1'WVI 
" B'l~'U~'IVIJJ~ bb'1::e:J-:iri'm't.Jnfl·rn-:ici1'UVIB-:i~'W~hJ:iJnTHnu'1J'U'1JCJ::m1t:Je:ici :W:il1m'U 65 bb'!A-:i f\~btl 

" 'U~BCJ'1:: 52 '[)€]'! €J'IRmUfl'rn'lciTUVl€l'l~'U~'l'V!l.J~ 1'W:il1m'UB'lrlfl1Uflf\1€l'I ci'J'UVlt1'1t'i'UVi:iJm1 

bflU'[)'U 60 u'!A-:i bbtlf1bU'U:iJG'lm'U~fl1~~bbUUflf)V!'1f11'1J1f111 :il1m'U 2 bbvi'I (b'Vl~U1'1b~€J'IU1'U'V!d 
" bb'1::b'Vl~U1"1~1tm 1flnrl1 h-:i) :iJ am'W~n1~~bbUU hJrinV1'1n1'1J1m1 '11m 'W 31 bb'!A-:i Lrn::t11'1Jci:: 

" 
JJ'1t:JBCJ 1 u~-:i11JJtlU €J'lrlf11Uf1f\'rn'lci'J'UYl€J'l~'U~'U :il1m'U 24 bb'IA'I 11l.J~'1~1'1b€Jf1'1J'UbflU'1J'Ubb"1:: 
" n1~~ 1'W~'U~'1Jt1-:ibe:Jf1'1J'WBv1-:i hfonV1'1n1'1J1m1 :il1m'U 3 bb'!A-:i 

" 

f\11JJ'V!JJ1CJ'1J€J'11::UUG'l11G'l'Ub'Vll''LflJJ~1?ll'l1 1::uua11?1'Ub'VlMlJJ~1?ll'l1 'V!JJ1CJCi'I fl11 
" " 

tl1b€J1b'Vlfl 1'U1"1~'1l€J'lfl€JJJW1bl'lt11m-d1mrlJJ 'IJ1::~'VlBmV'l 1 'Wm11offu1::1ci'IJtlnm::uufliJ~1al'l1 hi 
" 

11'1::bll'Um1~~Lnu-ifBJJ'1 m11Lfl11::~ bb'1::bb?l1?1'1e.J'1-ilBJJ'11~:Wm1v\'1-:i1'U~a::mmb'1::a1m1riv\'1 
" " 

m1m-ff 1h1 'Um1tl1-if B~"1'Vl1-:i t;JiJ~1al'l11 uH-:i1'U1 'W.ff 'U~B 11 u1~ zj-:i1'1.Jih1~u'Um1H1::uu 
a11a'Ub 'Vl~.1JiJ~1al'l11~b .U1m:W u'Vlu1'Vlm n 1'Wm1v\'1-:i1'U'1lt1'1V1t11ci-:i1'UV1~e:it1-:iri'ml'i1-:i 1 ~~B-:i m1 

1 off .ff e:iJJffvn-:i flil~1a 1'11~'1.J b ~e:J-:im'11m::uua11a'W b 'Vl~flil~ 1al'l1i!'W:Wm1~ ~ Lnu~ b ll'Wm l'l1~1u 
'U 'U 'U ~ 

a1m1ri?iuR''U brn::u-ru Lbn-il Bl.l'1~1t1fl€JJJW1 bl'lti11~ b V'l11::il~1'U.ff t1JJ'1 Lb uu~~l'l tiffv111 ~ 1 'W m1 
" ~ " 

1Lfl11::~-ff m.1"~1-:i 1 a1m1riv\'11~~1ci~'U~1ci C'h:iim, 254 7) 

2.1 €J'lrlU1::f1€JU'1J€J'11::UUG'111G'l'Ub'Vl~flil~1G'll'!{ 
" 

1) ~'t.Jmruf1Bl.JW'Jb\91B1 (hardware) V1mt1Ci-:i flBl.IW1b\91B1bb6'l::bfl~B.:il'iBvl1-:i~'U'l 
~-:ibfl~B-:iwl.J~ mLf1'Ub'WB1 n~B.:i~1mu ~:Wm'.hm'Wm1tl1L-ff1.ffe:iJJ"1 u1::mm.m LLa~.:it:.1'1 LL'1::t:.1~l'l 

" " 
t:.1'1~V'ITI'1JB.:im1v\'1-:i1'U 

2) 1'1J1bbfl1JJ (software) AB n~JJ1'1J1bbmJJrl1b~'11'1J~~~~-:iu'U1::umn1~bb11 
' " 

b v;B 1 ~1::urnn1?1'Ub'Vl~flil~1a191{a1m1riv\'1-:i1'U1~mJJ~1~-rum1Bt1f1 bb uu 11 m U1bbf\'ll.J'V!~fl AB 
" 

bU1bbf\'ll.J WINDOW, UNIX bU1bbmm::UU?l11?l'Ub'Vl~flil~1?l\911 b-d'U 1'1J1bbf\'ll.J ARC/INFO 
" 

bU1bbml.J PAMAP bU1bbfl1JJ INTERGRAPH, AutoCAD MAP, MAPINFO 'U€lf1'11f1,!'U B1"i!:iJ 

b U1bbf!1JJ-d1ci-:i1'Ul'i1-:i 'l (Utilities) b-d'U 1 '1J1bbf11JJ"li1CJ~!?lf111'V!U'JCJf\11JJ:il11 'tJ1bbf11JJ Editor Bf1 

~1 El zj-:i 1 u1 bbf11l.Jb 'V!~1tJ'1 ::'IJ1:: f1BU~'J CJ'W'ltlotl'Uf111vl1'11'Ubb'1:: bf\~B'l~t1~:il1 b tl'U l'i1.:i 'l rl1V!-ru 

tl1 b -ii'1Lrn::'t.Jfo bbl'i.:ioif Bl.Jn ~~m11::uu~1'U-i1'€JJ.Jn L1 cinfi'U-ii'BJJ'1 1 bfl11::~bbn:::il16'lB'l1l1V'I 
'U ~ 'U 'U 

3) .ff'U\91B'Uf111vl1'11'U (Methods) At115m1~t1-:ifimi!'U'l tl1be:J11::uu GIS 1U1.ff 

.:i1'U11?1mbl'in:: 1::uu bL~n::e:i-:ir1mvBJJ:iJfl11mL\9lnl'i1-:in'UBBn 1u u::ii'U ~u5u~-:i1'U~B-:iL~Bn15m1 
1'Wm1~~f111tlUUq]V!1~b 'V!m::?ll.J~~~ rl1V!-rU'1J€l'l'V!U'J CJ'11'U,r'U 'l bB'l zj,:im1l.Jrl1b1"il'1l€l'lfl111 off 

1::uu'1::~'Ue:itjnrnbt:.1m1'UBBmb uu LL"1:: m1n1V1'U~.ff 'Ul'lB'Um1u5u~-:i1'U b ~B 1 ~-:i1'Ub u'U 1 ul'l1JJ 

.ff 'U\91B'U LL"1:::Wm1J.Jt11 b ~B~B zj-:i'1:: bLl'lnl'i1-:i 1 't.Jml.Jfl11m V1m::al.J'1JB'l'IJU1?1'11'Utl''Urn-:i 
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' " 
4) ~flmm (People) ~ti ~flfl'1Viijm1llfvh.1~1'Um~~1'UfltilJYl1bl))ti{ bb'1~~1'U 

.nl1f'11?11)){ zj~?l1ll1'H11 brrn ~~ bb'1~tiei n bb 'U'U mm~ bb'1~ bb~'U.niJ~ b lJ'U~'1~'Vii5'1Jti~ m 11 bfl':i1~~ b ~ti 
'U 'U 

bb?l~~~'11~ei81~~n~ti~l))1lJ3:1 m~1'Ui1~1tii'll1 fl1'rnti n bb 'U'U bb~'U~ (Cartography) 1~mh bb 'Un 

'UF1mm~1ll~n~ru~~1'U~~-w b'li'U Yfum1'U.f11fl?l'U1ll Yfun~1m~1till-fftill'1bb'1~~'U~1~ 'VfWf1~1'U 
' 'U 

Uffu-fftill'1 'Viiln~1'Uibm1~~-ff till'1 U,'1~'Vii!m1'Ue:ie:inu, 'U'Ubb~'U~ bll'U~'U ~~d'UF1'11m~ bMmoff e:i~ 
'U 'U ' 

tl'U':i~'U'U?l11?1'Ub'Vlf'1.f1lJf'11 ?I~{ ~m U'Uti~ri'uw f1tl'U~G11ri'rn~?1~ 1 'LI1~'U'U GIS b ~ti~'11 f1tl1'1J1 ~ 
'U •i:: , 

'Uflmmb V1ci1d off tilJ'1~ijei8mnll1tJ :U~b umf;ti~'IJtJ~ hmflruri11~ 
q " " , 

5) -fftill'1 (Data) bb'Vlci~-fftill'1'1Jti~':i~'U'U?111?1'Ub'Vlf'1.niim?1~{~G11ri'ru Mbbn bb~'U~ 
'U " " V' 

.1Jiil11~b'Vlf'1 mm1?i1'U 1:50,000 ~uci1ti'Vl1~tl1f11f'1 (Aerial Photographs) 'Vf1ti m'Vici1ti 

~TnVitill (Satellite Imagery) 'U'tlm'Vfifo:u1noff'tl\j'1b'B-:i~'U~off1~~'1..lu,~1 1~'U'U?l11?1'Ub'Vlf'lcJ-:J~B-:Jf111 
' " ' t.I 4 .:ii I ti q t.I 4.odl.QllQ.J I tJ 

'IJ till '1 b 'll~'U11tJ1tJ'Vl:U~?I1 ll11'1'111 tJ'IJtJ1tJfl11ll~1 'U11 tJ'1~ b tJ tJ ~'IJ tl~'IJ tlll'1 b 'll-:J'Vi'U'Vl m B tJ 1~'1J tl~'IJ 'tlll'1 
'U 'U 'U 

b'8-:i'U11ti1ti 1~bbn zje:i'IJe:i-:iV1~u1'U '11'U1'UF1'!1b1ti'LI '11'U1'Uu1~'ll1m'l!1ti-my-:i bU'U~'U bb 'Vfci~~m 
'IJ'tl~6ii'till'1b'll~'U11ti1ti tJ1:u1~ll1:u1nV1u1ti-:i1'U~bMti16ii'B-:1V11B1~ll1:U1nn11ri111:u-ffe:ill'1'Vl1-:i 

'U 'U 

mfl?l'U1ll (Field Data Collection) offe:imu'B-:im1tl1tJ'1~'1nuuVimn'U 1 u~n-~ru~"UB-:JU'l..!Vin 
'U 'U 

(Record) 1~ mbl'l'1 ~U'UVin Iii~() f'lbb u~ VB tJtJB m U'U'liti-:!?1'1..11ll (Field) 'liti~?l'U1ll bbl'l'1 ~'liB-:!tll Iii() f) 
'U 'U 

n1'Vf'U~1~u'UVin-ffBll'1~bU'U~1ei'n~1 (Alphabetic) 'Vf1B -ffe:ill'1~bll'U~1l'1'1J (Numeric) nbb~1bbl?i 
'U 'U 

fl11llb'Vfll1~?1ll hkwti-:Jb'Vhd -ff ti\j'1l'l1-:i 1 m -ITT 'U':i~'U'U GIS i!'U:u~~f)~~bn'U L 'U~Ubb 'U'U"1Jtl-:!~1'U6ii'B\j~ 
1~ti1~fof111~bb~:U1f11~'U'U~~f111\11'1..l-ffe:ill~'Vf1ti DBMS zj,:i.LJe:ilJ~~BbU'UB-:Jf'1'\.J1~nB'U~G11ri'ru 

'U cd 'V 'U "' 

1ei-:i~-:iiJ1:u1n'UF1~1n1 
' ., 

2.2 .rr'U~e:J'Uf11TVh-:!1'U'IJ'tl-:! GIS 

.fru~ti'Um1vh-:i1u (Methods) :u~~'l.rntj~v-:ir1mi1'U1 'l.11btl11~'U'U GIS 1U1off-:i1u zj,:i:u~ 
bb~nl?l1~ 1 tJ~1llbbl'l~~ B~ri'm 

1) m1'1.11 baLJ1aLJBll~ (Input) nB'U~iBll~'Vl1-:J.lllJf'11?1~1:u~'1f) 1.ff-:11'1..I Hil 'U':i~'U'U 
" " 'U " 

?111?1'Ub'Vlf'1.f1iif'11?1~{ aLJBll'1'1~~'€),:jf;)f)bb U'1~ 1 ~Btlb 'U':iU'IJtl~aLJtlll'1b 'B-:i~1b'1'1J (dioital format) nB'U 
" " " '\I \I 'U ~ 

b'li'U '11mb~'l..l~m~~1~1 u?f.LJtill'11 '1..11UU, 'U'U~~l))tJ~'Vf1mb fJlJaLJBll'1'U'Ubfl~B-:! f1Bllfl1bl))B{B't.Jf1'HU~ 
" " 'U " q 

1m'Um1'1.11b6ii'1b'!i'U Digitizer Scanner 'Vf1e:i Keyboard bU'U~'U 

2) m1u1'rnbl'l-:ii'tlll~ (Manipulation) aLJe:Jll~~1~-l''UboiJ1?!1~'U'U'U1-:Jti~1-:i'11bllu 
'U 'U 'U 

~B-:i1~1um1u'!rnbl'l-:i1~b'Vfll1~?1lln'Um11i~1'U b-ci'U aLJBll'1'U1-:JBV1~ij'IJm~ 'Vf1ti?lbn~ (scale) ~ 
'U 

bb~ n\?l1-:ifi'u'Vf1B 1 otlW'U'UYlfl ~ U,~'U~~ u,~ n\?l 1-:in'U oUtlll~ b Vici 1d:u~ ~B-:! 1~-!'Un 11'\.Jfo 1 ~BV'J~~'U 
'U 'U 

3) f111'U1'Vf11oUB\j~ (Management) 1~'U'U~~f111~1'UoUe:J\j'1'Vf1B DBMS :;i~~n 

tl1m 1 -ITT 'Uf111'U1V111-U'Bll~ bYltimTv11-:i1'U~ijlJ1~~'Vl5m'Vi L 'U'J~'U'U GIS DBMS ~1~1'Uf111b zjv~B 
'U 

bb~~iltill1in'Uti81-:in1'1~"1J11~~?1~~ei DBMS bb'U'U Relational 'Vf1m~u'U~~f111'11'1..loUe:Jll'1bb'U'U 
' ... 'U 

6"ll~'Vl5 (DBMS) zj,:iij'Vf~f1f11Tvl1-:!1'U~'l..l\11'U ~-:id~e:i oUBll'1'1~'1f1~~bn'U1 'LI':iU'IJe:J-:!~111~'Vf~1tJ., 
d.t " ,, " I 
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.q tJ .::::. 6' t.I • .4 ..::ii 

4) n1'H"H.ltlfl'ULL'1:::1Lm1:::vt"lleJJj'1 (Query and analysis) L1.1m:::uu GIS 1.lfl111.I 

'W1'ei1.11 'LIL~eJ\l"lleJ\laiJeJ:l.J'1bL~1 .g'Ul'leJ'Ul?ieJ 1 tJ ~eJ m1tl1.iJei1.1mvtci1~m 1 it ~Lfl\91U1::: fo'IJ'U L 'li'U 1m~eJ 
" " 

b:il 1"UeJ\lm11.1~'VlB1 'U~~'U~'U~~\91nu lrn1t1'U? ~eJ\llj n11aeium1.1ei ci1\1~1 tJ I L 'li'LI ~ Lma"t tJ1 'LIU~ nru 
' ' ,, 

Vi~eJ\lf111LL~1L~eJf1 (point and click) L~eiaeium1.1vt1m1t1nA'UaiJeJJj'1 'UeJf1'11ni'.h:::uu GIS tl\llj 

Lfl~eJ\l:i1ei1'Um11Lfl11:::~ L'li'U m1iLfl11:::~L~\ltl1:::mruf11 (proximity vt1ei buffer) m1iLfl11:::~ 
L~\l·ifo'U (overlay analysis) LthJ~'U 

5) m1tl1La'UeiaiJei1.1'1 (Visualization) '11 nm1v\'1 L U'Uf111L1tJf1A'ULL'1:::1 Lfl11:::~ 
" 

aiJeJ1.1'1 e..!'1~'WTivfl~'1:::m.JL 'LI1U"lleJ\l~1 L'1"ll'Vl~eJ~1elff~!1 ~\ltll f1 \?l eJf111~fl111.l'Vll.11tJ'Vl1eiv\'1 m11.1 L aiJ11 '1 
" " " 

f11TU1b'1'UeJ.iJeJ:l.J'1~~ L'li'U f111bLG1\91\l'd1{!'1 (chart) LL'U'U 2 ii~ vt1ei 3 ii~ 1tlm'W'11f1'1fll'U~'1~\I 
" " 

m'W bfl~eJ'Uhn LLe..J'U~ vt1mLl!m:::vi'\11:::uul1''1~ljL~t1~eil?i1\l 1 LvtciT0'1:::v111 ~0 off LaiJ1 hfl111.1vtmt1 

LL'1::::1.JeJ\l.fl1'W"lleJ\le..!'1~'WB~n1~\ltl1La'UeJ 1~~~\l~'U€ini!mei\I (Li'11'l'Hi'W\l'l{ 2560 ) 
"' 

f111lLfl11:::'Vlbm\l'll1tJ (Network Analysis) LU'UBn Extension "lleJ\lbtl1LLf111.I Arc 

Map ~ 1it'Uf111~\91f111\11'U~L~m-ilei\lnum11Lfl11:::~La'Um\lvt1mfl1ei'll1t11~a:::mnmn~'U fat1 

'li1t11t1m1LLnilqivt1L~e}.:tLa'U'Vl1\lf111"U'Ul:i.:i'11nm11 off~1'UaiJeJ1;l'1 Theme ~ei~"l t1~tlLL uu Shape file 

'li1t1f'11mruvt1 La'Um\l~~~~\91 ~'11n~\91vttl\l 1 tlti'\l~\91~'UI vt1ma'U'Vl1\l~~~~\911 tlti'\IL u1vtmt11?11\l 1 

1~ L 11eJ1'1rl1'Vl'U\91~1 LL 'VltJ\l b\91tJf1111-il15n1'Vl'U\91~1 LL 'VltJ\l b\91tJf111L off n1'Vl'U\91'1\91'1\l'U'U'Vli!1'1eJ b\91tJl'11\I 
' 

vt1eJeJ1'1'1::: 1 offfiv~l LL 'VltJ\l'Vitl\91'1\11 tJfi1~ vt1ei 1 TI~aiJeJ1.1'1tl1:::L.fl'Vl'1\91'1fll'U~fl1~L 'li'Utl'U L 11'111.JlW 
\) ' 

~\91~t11'11~m11.1~1A'qinu~\91amt1~~\lmci1i!'U~~ei\lm11 tJ vt1m 11m'1'1:::1 off m1 1Lfl11:::~ 
1fl1\l'll1t1'1i1 t1A't1'Vl1 LL'1:::~1~um11tlti''l~\911?11\l11 'Um1 LLnilqi'Vll~ L~m'llei\lnu m11 Lf111:::~Lat1'Vl1\l 
J'U L 11m'1'1:::~ei\IL1'11ti1.1LL uu'11'1m La'U'Vl1\li!'U 1 ~i:in~ei\l L\91t1'1:::~ei\I Ll'11t1m:::t1::: L 1'11Lu~ti1 t1m1 

\) 

L~'U'Vll\IL'ULa'UJ'U (Average Travel Times) LL'1:::n1vt'U\91f111L~'U'Vl1\IL~m (One-way Streets) ~\91 
~11.lf111L~m (Prohibited turns) 'Vl1\ll'i1'U.ff 'U~G1eJ\I (Overpasses) LL'1:::'Vl1\l 1~~'U (Underpasses) 

LL'1:::u~nrut1'U'UtJ\91"liei1.1 (Closed Streets) mciTd'LU'U~\l~mm tl1LLm1.1'1:::~ei\ln1'Vl'U\91 Attribute 
\) 

"lleJ\I Theme La'U'Vl1\li!'U L\91tJlj~nt-tru:::vt1ei1tlLL'U'UL'Uf111v11\11'U1~vt'11t1eici1\l ~\Id 1) A'U'Vll 
" 

La'U'V11\lm1L~'U'Vl1\l~ljtJ1:::~'Vl6m'W L u'Um1A''U'V11 La'U'V11\l~~~a\911'U"Uru:::i!'U'11n'1\91vttl\l1 tlti''l€i n'1\91 
' ' ' 

vttl\I vt1eJ'Vl'11tll ~\91~L11 ~eJ\lf111'Vl~\91LL1::: vt1mU'Uf111'Vl1La'U'Vl1\l~~~~\91 L~ei1tl1~~1'UL'U 
~1LLvttl\lam'U~Lu1vtmt1 l?i1\l1 vtmti1 amt1~~1~n1vt'U\91 H L11a11.1111:1n1vt'U\91~1u vttl\l L\91t1m1 

L~eJf1~1LLV!tJ\l'U'U Theme tl1:::L.fl'Vl Point LU'U~lnl'Vl'U\91 ~1LL'VltJ\ltl1~ L11eJ1'1~\91~'UL'1L~ 

~1~'UA111.1~1A'qi LLri am'U~~L 11~eJ\lf1111tlml.l~1~uriei'U'Vl~\l1~ 'Vl1m 11eJ1'1'1::: Hf Network 

Analysis 'li1mL'1::: ~\91~'UhL~einam'U~~m11tll'111.1~1~'U 2) rl1'Vl'U\91Vil'l'Vl1\lf111L~'U'Vl1\I -d1t11~L11 
a1m1m1t1\11'Ue..J'1Vil'l'Vl1\lf111L~'U'Vl1\leJci1\1~1tJ I L 'U~ULL uu Text L~eiYi1.1~ eiein 'Vl1eiu'UVin 111 off 

eJl\lB\11~ ~1'Vl'i'ULa'U'Vl1\l1\91i L-d'U La'U'Vl1\l1:::'VlrJ1\l~1LL'VltJ\l'1fll'U~ 2 ~\91f111'Vl1L~'U'Vl1\1~'1:::~eJ\1~1'U 
'Vl'11t11 u 'lh\I 'Vl1eim1V11La'U'Vl1\l 1 tlti''l~\IJ1mt1m11.1a:::mnmn~ ~t'1\91 L 11m'1~\91~'U h 1 ~11t1\11'U 
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e.J'1~YHhU'U1:::CJ::: nmvhoff bb'1:::1:::CJ:::vrn~1 ~ 'Uf111b~'U'V11.:J ell"il"il::: 1~11CJ.:J1'Ue.J'1bU'UzjeHl'U'U1 'U 

b~'U'V11.:i~"il:::~1'U V11m1 CJ'l1'Ue.Jm U'U~vi~1#1qi~"il:::~1'U 1 'W b~'U'V11.:J 1'Wm1n1V1'UV1m111CJ.:i1'Ue.i'1d"il::: 

uein~f'l'V11.:im1b~'U'V11.:i 1(;) bbm 'IJ bb'1:::rhJ~11CJ.:i1'U 'Vl1eiei1"iJ"iJ:::u'UVin He)1.:i€l.:il'iei 1 u 3) n1V1'Uvi 1viCJ 

1off~.:iB1'U1CJA11:1.Ji.'l:::vi1nV11eiCJ1'UW1'Vl'U:::~1n~~i.'lvi bU'Ufl11~'UV11~.:irl1'U1CJA11:1.Jl.'l:::vi1n b'!i'U 

h.:iwCJ1'U1'1 mnii~ubw~.:i mni11>hn"il i'1i ~~1bb'Vl'll.:i1vi1 vhn~i1u~vi'Vl1ei~'U~~l'lei.:im1mn 
~!.'IV! 1viCJm11 bfl11:::'Vl1A1.:i61l1 CJ"iJ:::1 bfl11:::~ 1~11~.:JB1'U1Clfl11:1.Ji.'l:::vi1f)1vi~ei CJ 1n~~i.'IVI 1 ~'V111'U bb'1::: 

' '\J ' 

bbi.'IVl'le.J'1 b~'U'V11.:J~~~'lvibViCJ.:ibbArl1'Vl'UVI 1'11bbV1tl.:i~\9lei.:im1"iJ::: h.J 4) m1~'UV11~'U~U1nru1eiu 1 

1'11 bb V1u.:i~n1V1'Uvi b ll'Um1V11~'Uvh ~u'1m1~n1V1'Uvi'IJeirn 'IJl'l'IJei.:i polygon ~eimeiuA1eiuA~:u 
b~'U'V11.:i~ 1 ~u1m1 vh 1 ~l.'!1m1t:1tl1::: b~'U~1m'Um~~uu1rn1V11ei~'Wvh ~u1rn1 fa CJ 1 off ri1i.:i 

'\J 

theme on theme selection 'U'U Arc Map 

1A1.:i61l1t1 (Network) 'Vlmtii'i.:i mhJ'Uti\l~\l~ii~n~ru:::bU'Ubb'U1 bU'ULA1.:i61l1t1 b'!i'U 1A1.:i61l1t1 
' 

viei?i.:i ii1:W''U 1A1.:i61l1m~'U'Vl1\l1t:1U1:::~1'V11\l Yl\lni'U 1A1.:i61l1CJd ?i1'U 1 Vlqi1 otltl'Uf1111bA11:::~f111'1J'U 
EJ1tl 'Vl~Wtl1m'B11:1.J'll1~ 'Vl1timi:UAWiJ1f)~bb"1\l'Vl~\l1 tlir.:i~Bmb"1\l'Vl~\l fatiii1'1'lt:1U1:::1.'1\lrl'Vl~f) 3 

' ' 
tl1:::m1 ~ti 1) rn1th:::mrurn1 tl1mru'IJei.:i11'lt:1~'1J'UEJ1t1 1'11eiv1.:ib'!i'U l.'!1m1mh:::mrum1ru 

' 
tJ1mru'IJei.:ii;i:::mi'U~m::: bbl.'lii11mb:iJii1-Wviw1m 1 mi:utl1V1~\l ., 2) n11b~eimG1'U'Vl1\l~~~i.'lvi 

' I ' 

1>11eiv1.:ib'!i'U m1b~eim~'U'V11.:i1'Umruomi:J'U ~1'Vl~u 1t:1wt11u1'1 V11ti1t:1~ubwa.:i bb'1:::rn1b~ein 
' 

b~'U'V11.:J b '}ijti 1~divitJ1:::1CJ'll'lfa.:il.'lvi 1 'Wrn1tJf1u~.:i1'U m1 11u11:u:u'1eJei CJ'IJeJ'l b 'Vlf'l'U1'1 m1tl1 
'U , d..J 'U 

"ilVl'Vlmti'Wl.'lvinru"fl'1 tlbb"ilf1~1CJ'IJeJ.:im~1 tl1~ruc! bU'Ulif'U 3) m1:ij'vil.'!11'Vl'Ywt11m ~1vV1\lb-d'U m1 
' '' 

bb U\l~'Um 'Ub'IJl'lblleJ\ltltlf1bU'Ub 'IJl'l 1 b'}ijtli.'11:1.JlW fon11u1m11~eJV1\l11Vlb 11"iJ1f)i.'lt:11Ul'l11"il bb'1:::/ 

'Vl1mt:1~rnwa.:i bU'Ulil'U m1tl!)~m11A1.:i61l1t11'1ti.:itJ1:::neiu~1t1ei\lr1tJ1:::neiu 3 tJ1:::m1 ~ti 1) 

"ilV!b~:U~'U bb'1:::"ilviV1mCJtlmCJ'Vl1.:i 2) ~ti.:in1V1'UV1b'1'1JV1mCJtJ1:::~1t:1'U'Ubb~'1:::!.'l1mbl'ln~1.:in'U 3) ~ei.:i ' , 
'V111uiti~1 nvi'Uti.:Jt'i'U'Ubb~'1:::1.'11 t111 b U'U'Vll\l btin V11ei'V11.:i 1 'VI ~invi m1:ub 11 ii~qiqi1ru 1 'rl"il11"il1 

'Vl1ei 1:i.J "il1mm vi11vi iti:um :a\lAW~ m;-ru::: b'Vl~1d b U'UeJUl.'!11A 1 'W n11 b~'U'V11.:J ~\l,!'U 1 'Wm1 
'\J ' ' 

tJ!)u'1\m11A1\l61i1CJ ~tl f111b~tlflb~'U'Vl1.:J~ii~tli.'111fl 1 'Uf111b~'U'Vll'lUtltJ~'lVI 
~'U~u1m1 (Service Area) bb'1::: 1A1.:i61i1CJu'1m1 (Service Network) ~'U~'U~f111 

(Service Areas) bU'U1Ubb'U'U~i.'1~1'l:l.Jl"il1f1 Network Analyst b'}ijti'!i1CJm1tl1:::b~'U~'U~V11eJ"ilVI~ 
'\J ' 

l.'!1m1mi1i'i.:iu'1m11~ 'Vl1ti 1~~uu1m1tiv1.:i~1i'i.:i ~'U~u'1m1b U'U~'U~~ bU'U'IJti'Ub 'IJl'l Polygon 

~eivrnti 1 'W~'U~b~'U'V11\l 'Vl1eieivrnCJ 1m:::CJ:::b1m'IJei.:im1b~'U'Vl1.:iV11eieici .rnCJ 1 m:::CJ:::'Vl1\l"il1n~~\l 
'\J '\J '\J 

"ilVIU'1m1 b'!i'U 'IJeJ'Ub'IJl'l'IJeJ.:J~'U~~1~~uu1m1mt11 'U 10 'UTVl 'IJeJ\lf111 imt:1CJ'Ul'lb tJ1 ~u1m1ir.:i , 
~'U~b'Vl~1J'U ~'U~'U~f111tl1"ilbb'Vl'U(;)1CJ ~Ubb'U'U Polygon ~\l~Ubb'U'U bV1~1J'Utl1"ilbbi.'IVl\l~1'U1'U'IJtl\l 
tl1:::'ll1mV11v'U'U1Vl'IJeJ.:J~'U~'Vl1ei~1m'U'IJv.:i~.:i 1vi 1 ~l'lei.:im1 bbi.'lvi.:ie.i'1titjmCJ 1 'W~'Uv11~ 1m.:i61l1t1 

u1m1 (Service Network) bU'Ub~'U'Vl1\lf1111 ~u1m1b U'UbG1'U'V11.:itJ1:::bil'VI 1tlu 'U'Ub~'U~'Uein 1 ~ 
'\J 

'Vl11u-:i1t:1'U'Ub~'UdeivrnCJ 1 'W~'Uvh ~u1m1 'Vl1m U'Ub~'U'Vl1.:i~l'lei\l~.:i 1 ~u'1m1 mCJ1 m:::CJ:::'V11\lV11ei 
'\J 

b1'11~rl1'Vl'UVl"iJ1f)~~'l 'U'U1A1.:i61J1t1f\'U'U b11ell"il1otlbbi.'l~'lb~'U'Vl1'l~i.'11:1.J11t:1 boU11 tJ1 ~'U~f1111~ (i.'1 
' 

bW'll1, 2544) 
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LJ1:;neiu~1CJ 7 V1:1.hhu 'llm~~'U~ 32.5 mn:iil1~m.Jm V!:U 1 u1'U?11:;:u:;Ln~ei V!:i.i 2 ,, ,, " 
v ' .... ' 

u1'Ut11~'U Vl:i.i 3 u1'Ut11~'U Vil.I 4 u1'UV1'Uei.:iu1'lJ11 Vil.I 5 u1'UV1'Uei.:iu1·1.m Vil.I 6 u1'U~.:imei.:i 
'U 'U 'U " 

'Vl:i.i 7 u1'Ufo'U~1-tl1\I "il1m'U'\.J1:;61nm1 'UD 2559 ii"il1'U1'U 30, 160 fl'U LLU\1Lll'U~'lf1CJ"il1m'U ,, ,, 
16,697 fl'U LL'1:;~mu\l"il1m'U 13,463 fl'U 

" v 

mru1L'lJl'l~~~ei 

Vi~L'Vlilei ~~~einu L'!Jl'lnei'lD'U 2 nei'lvmD'l.I~ 1 nei.:iuru'lf1m1CJ'Ylom.:imm~ ~n'l.ID'l.11fln 
v ' "" 

m:; LViCJ:U ~1'U'1L 'lJ1'Y'l1:;\11:U 
v .v 

Vi~1til l'l~l'lelf1'U Cl'U'U'Y'l'V1'1 bCJ5'U ~\ILL~1\ILlCJ'Ub'Yl'Y'l?ll'l~ (Vi~\l'Y'l1:;'lJ1l.!11'lf1'U?l11~V , 
?1:uL~'1m:;m11CJru:um11'lf) '1'U~.:i'Yl1\ILLCJnufl:u?11'1\ll'l'ULeJ\I ~1u'1vi1m'11 

v 

Vi~l'ld''Ueiein ~~~einu Cl'U'U?l1CJCJ'Yl5~1?11'li ?11CJ'1'Y'l'U~-~~'U1Ufl:U ~\ILL~?11mwnufl:u , , 

?1{1\l l'!'UbeJ\I '1'U~.:J?l'U1:U'Yl~'1eJ\lm10 ~'UtleJ'1m CJm1?11'1.:im1on eJ\l~'Y'l'Un u1'Uvi1:u:; L~ei ~1'U'1 ' ,, , 
oUl"l:U?l1'1\ll'l'UbeJ\I 

Vi~l'l:;l'lJl'lf1 ~~~eltl'U Cl'U'U'Y'l'Vl'1 bCJ5'U ~\ILL~1.:!LlCJ'UL'Yl'Y'l?ll'l~ fifaL:Ul'l1~ 155 '1'U~.:!L'!Jl'l 
nei.:iD'U 2 f1el\l'Y'l'1D'U~ 1 f1eJ\IUCl.j'lf1f111~'Yl5'Yl1\leJ1f11~ nfaL:um~ 162 L'lJl'l~~~eltl'U~1'U'1vi1Lbfl 
~1'U'1Cl'U'U 1 'Vlaj ~1'U'1'Yl:; b'16q'U~1 bb'1:;~1'11f1'11\l~.:J'Vll~'1'Y'l'l{~ b~CJiiCl'U'U'Y'l'V1'1 bCJ5'Ub ll'Ub~'Ubb tl\I b 'lJl'l 

.. .. 
lll'lll'Jl'Utl'Ul'IJ ~101fl'U1tl IJJfl'll'U11!1' UJ an VI 
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?1'V16'1J1 bb'1tb?I~ (2554) 1~v11m1Pin~1b~ti.:im1~~n1'~'UtJt'lllJ'll'W 1'Wm\lb'Vl'l'llJV!1'Wrl1 ii 
' ' ' 

f111tltlfl bb 'U'U bb'1t ?1~1\l l 'lhbbfl1lJrlti:J.Jfi1 bl'lti{b ~tl11\l bb~'W f111~~ b~'W'V11\l b~'W 1fl Ln'U'lJ'W'UtJt'lllJ'll'W 1 'W 
' 

fl1\lb'Vl'l'llJV!1'Wrl1 bb'UU'11'1ti.:Jffiim"il1flf111'lht~n~'Vl'l~D Vehicle Routing Problem (VRP) 

1~ti1m5 Cluster-First Route-Second Method fl1\lb'Vl'l'llJV!1'Wrl1bbU\l titimll'W 50 b'U\91 ~\lbbl'1'1t • 
L 'l1l'lii'Vlih~fut:J~'lleiu1'Wm1~mfiu'Utit~Lfi~~'Wmti1 m 'l1 \91 1 'Wm1 11.:i LL~mtuum1~~ Lnu'Utit'Uei.:i 

1mnu'Uti~ bbl'1'1~A'W v11m1'1~ncim1mnU'lJ'W'UtJ~ 1 'l-1nmmfiu 'Utit bbl'1'1tA'Writi'W'11 ni!'Wn~ ~ b~'W'V11\l 
' ' ~ I CV ~ l/ C:.: .tj di q I C:.: ii 

L~'W'Uti.:i1mmtLL\91'1trl'WL"ilJl'l'W1t1bnu'Utiteitin'11m'ltn'W'1ti~1ri LL'1tblJtl1\l~1'W'1~LnU'UtJt'Vln'1~LLm 
' ' ' 

'11ni!mri Lnu'Utit'1t~.:i 1 tlf!.:i?1mii'll'Wri1ti'Utit L ll'W '1~?1~Vf 1ti m1~~ m1'lltitllm.J ti ti 1 m tl1 Lbmll 
' ' " 

Delphi 71'Wf11TW\VlJ'W1l'll1LLmmL'1t1m'll1Lbfl1lJ SQLServer Express 2005 bU'WlU1bbfl1lJ~~v11 
,, 

~1'W'Uvm1 
"' " 

'l:JtJ'Vl'l:J"il-ii (2554) 1~Pin~1L~ei.:im11Lri11tl1L~'W'V11.:iL~mri~L'Vlmt?1lJ ~1V11'um1~~Lfiu 
'UtJtlJ'1~titi1 'W~'W~bb'lJ1\lA'1v\l~'W L 'Ul'lu1.:inttl m.:iL 'Vl'l'llJV!1'Wm 1~tim11i 1tuu?111?1'Ub'Vll'l 

" ' 
.f1iJl'11?1l'li L Ylei1Lri11tl1L~'W'V11.:i~L Vlmt?llJ 1 'Wm1Lfiu·nm1lJ'UtitlJ'1~titJ LL'1t ~~v11~1'W.rr till '1~1'W 
'll 'U d<.S \I 

f111 Ln'U11'U11lJ'lJ tJtlJ'1~tltJ 1~ tJ'1\l~'W~~111"il bb'1t ~ ~ \911lJ f111~1 b U'W\l1'W 'l1 tl\l b~1Vlif 1~ b ~tJPl n~1 
" 

LL~'W m1~1Lum1'Wu1V111~~m1lJ'1~ei v11lJ~.:i L~'W'V11.:im1 Lnm1m1lJ ll'1 ~ei v 1 'W~1tJm1~~v11 
" " ~1'W.rrvm1i!'W l~~~v11tJ1mrulJ'1~titJ Lrnt L~'W'V11\l~vtJ L 'WA11lJ fut:J~'lltiU'Uv\ltl1'W'l'l1Vl'Wt 1'11m.h.:i 1 ~ 

~ 'U 'U 'U 

iiri11lJ~lJ'Vi'Wfin'W bb'1tt111 tJG'i m11 Lri11tl1m b~'U'V11.:i L~'W 1ri~ b Vlmt?1lJ~1wru m1Lfim1m1mti~ 
" 

lJ'1~eiv m1u1V111~~m1Lfiu11u11lJlJ'1~eivii 2 tl1tb.f1'Vl l~uri 1tuui1.:iri.:i~ bb'1~1tuui1.:i 
" " 
LA~ti'U~ 1~v 1 'WLLl'11tuuiim1Lnm1m1ll~LL~nl'11..:in'Uvvn l tJ 

neium1 LL'1t~1ru (2557) Pin~1m1tl1t~n~1tuu?111?1m'Vll'l.fJlJl'11?1~{ (Geographic 

Information System: GIS)L ~eim1r\'1V!'Wm~'W'V11\lL~mmnu'lJ'W'UtJtlJ'1~titJ 1 'WL 'U~ ei.:ifi'm1u1m1 
" 

6'11'W l'i1u'1'Vi11 YlB ei1L.f1ti Li'.iti.:i~.:i'Vl1~Vi~ru fan 'l'lui1 L~'W'V11\lL~mmnu'lJ'W'Utit'Uti.:iei.:ifi'm1u1m1 
' 

6'11tJt'i1u'1'Vi1 faB ei1L.f1mi'.iei.:i ~.:i'Vl1~Vi~ru famLurn~lli!'WiivY.:i~'W'11m'W 11 L~'W'V11.:i L~mnu'U'W 
' 

'Utit~'1~~~.:ii1.:i'Utit 1'W1m..:i'ti1ti~1mLmt1'W'U?1-1ti1v..:imti1 'W'Vl1lu1'U 'Um~ 1-2 -dti..:i'V11..:i'111'11 u~t . " 
'l'lui1'11n L~'W'V11.:i L~'W1mL uu L~ll 1 mLl'lcit1'Wi1'W m1 L~mri Lnu'U'W'lltiti!'W 11lmeiuri'1ll~'W~'1 ~ Lnu • • 
'lltitvY.:iVllJ~ LL~tu1.:i L~'W'V11.:i Ln~ m1LnuV!u-ii'v'Wn'W'Uti.:i1mnu'Utit1 mLl'l~t1'W LL~t ~ntl1t m1V1~..:i 
i'1ei 1m?11iL ll'W1'W'Vlti~~.:i 11liim1Lnu'U'W'Utit1 'Ll1'Wi1'U v111 ~Ln~'Utit~nA'1.:i LL'1t L~eim1r\'1V1'U~ . 
b~'U'V11\l L~m mnu'U'U'Utlt Lb uu 1 Vlll~b Vllllt?lll 1~ tJ m1tl1t tJ n~1 i".it'U'U?l11?1'WL 'V11'1.f1lJl'11?1~i( GIS . " 
Network Analysis) ~.:il~vi1m1r\'1V!'W~b~'W'V11\lb~'W1mtl'U'lJ'W'UtJt~'Wm1 Vlll 4 b~'W'V11\l 1~ti 1'ff 
1riti'W~Lnu'll'W'Utit '11m'W 3 A'W LLl'11ttit'V11.:ivY.:i 1ri".i.:i'ti1ti'Uti.:iL~'W'V11.:iL~mmnu'lJ'W'Utit LLuu 1 Vl1l '1t 

ii1ttit'V11.:imnni11ttit'V11..:iL~'WwuuuL~lJ nci11i'1ei 1ttit'V11.:JLLU'Ub~ll L'Vi1nu 110.435 fi1'1LlJ~1 

LLl'11tti~'V11..:iLLuu1 V11l".i1mllmttit'V11..:ivY.:i~'W L'Vi1nu 341. 726 fi1mlJ~1 Vl~v".ittitm1ni1 L'Vi1nu 

231.291 fi1'1 LlJ~';j L Yi11 d1 m1r\'1V1'U~ L~'U'V11 .:i LL uu 1V!ll1 'WLLl'l~t1'Wi!'U"ilt bnu b~'Ub~lJ~1 n'U'Vl n1'W • 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
เทพ

สต
รี 



19 

mn~~w1 bbn::: b U'Ub~'U'Vl1·m1'~b~'U'Hl btlU61J'U•1m::: 1l.JV1uoif ei'Un'U • 
Utl'W1 u.a::riru::: (2558) Pimnm1·1.h:mnl'l1-ff1:::uui.'1111.'l'Ub'Vll"l.n:Dl"111.'ll'lfl 'Um1n1'1·1'LI~ 

• 'U 

b~'U'Vl1'l n 11~ ~ btlU61J tl :::l.J n ~fl tl: mru~ n~1 u1b1 Wl.J'Vl1l'Vl tl1 ~tl61J eJ'U bbfi'U 'WUrJ 1 
'U 

l.J'Vl1l'Vl f.J1 ii tl'LJB'U bb n'U b U'U ~nwd.:imn'U~~ b vlmJ~l.J 1ru61Jtl:::1 ~~'l'Vll~61J B'U u n'U b U'U"i11'U1'Ul.J1 n 

L~ei.:i~1mll'U~i.'lm'U~~n~111.:i'Vitl1U1n bbn:::~ei~m~tl61JEJ.:ii!n~n~1 m~THfon:::urin1m"i11m'U 
'U ' 

l.J1n vl11 ~l'U'Vl~.:ii1LJ1mru61Jtl:::l.Jn~Btl61JB'll.J'Vl1l'Vlf.J1~tl61JB'Ubbn'Ub\l~tll'Un::: 8.3 \il'U/l'U LJ1mru 
'U 

61Jtl:::l.Jn~Btl~ LtlU61J'U 1vi'bu~ti 6.5 \il'U/1'U bbn:::8.:ii161Jt1:::l.Jn~Bt1~l'lnl'l1.:im~tll'Un::: 1.8 \il'U/l'U ITT~tl 
'U 'U 'U 

~.:i 1vi'fi Tu.:i ii.:iu qiV11 61J ti:::'Vl~'Ui;).:i bLn::: n 11~.:i vei'UVi'u L~'U'Vl1'l61JEJ.:i 1ri61J CJ::: LLl'i n:::u1::: L.n'Vl vi'.:iJ'U~.:i 1vi' 

tl1LEJ1'~:::uuJ,Jili.'1111.'l'UL'Vll"l 1"11i.'ll'ITI~t1m11Lri11:::V1'1ri1.:i6!l1t1 (Network Analysis) l.l1bLm61JUqJV11 

zj.:iL U'UlIT~i.'l1m1ri1 LA11:::~L~'U'Vl1.:i~~~i.'I~ 1~t1fiTu.:iii.:iVil"l'Vl1.:i 1:::t1:::'Vl1'lbbn:::L 1m 1 'Lim1 LtlU61Jt1::: 
' 

1"1 LYlB~~b~'U'Vl1'l1mnu61Jt1:::m1~Btl 1~L'Vll.J1:::i.'ll.J~i.'I~ fambU'l1t:1'1Jtl::: B'ElnbU'U 2 tl1:::b.fl'Vl 1"1Lbn 
'U ' 

1ritl'U1'im1'Vln61Jtl:::LLuui;1.:iLV1~nriEJ'UL'Vl'UL'UB1 Lrn:::1t:lt1'Ul'im1'Vln61Jt1:::LLuumm~1'U ~ . .mm1~n~1~ 
' ' .. 

1vi''Wu111t:lt1'Ul'iu11'Vln61Jt1::: u uui;1.:iLV1~nriei'UL'Vl'Ub'Uei1~:::n~1::: tl:::m.:i 1"1 14 % ~1mt:ltl'Ul'im1'Vln 
' ' 
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d 
'U'Vl'VI 3 

fll 1'1.h~ tJ fl~ 1~'U'U?l11?1'U b 'VI l"!.flljl"!1?Il?lft'Ufl11 fi'TVl'U \91b~'U'Vll\Ifll1~ \91 bn'U'IJ tJ ~:U'1 ' ~ ~ 

eJ-ern 1 m 'll\?lb'VIP1u1'1biie:i"b'V1?11lme:i\91 ~\l'Vll\91m>iu~ m~t.111'i'ri'1V1'U\91iu~1b 'Ll'Um1i~t.111~"\Pie:i 1 ud , ~ 

SJ ' SI ' 

1) Yi'LIVi-ru~\91'!le:iu fie:i mru1 b'IJl?lbb'1~Yi'UVi'Ve:i\lb 'Vll"!U1'1 ~eJ\lb 'IJ1?11:uve:i\91'1'V'IU~ , 
~\l'Vl:U\91:i'.ibde:ivi 30,31211 'Vl1e:itl1~mru 32.5 l?l111\ln1'1b:Ul?l1 

2) b~'U'V11\11'Urn1bnu'IJ'U-uv~ fie:i ~n'l'Jru~m1b~mri1'Ubbl'i'1~b~'U'Vl1\I b'li'U b~'U1\91 

'11:ub~v1 ~1:ub'li'1 1ri~\l'V11\lb~m bll'Util'U 

2. n1'Vl'U\91'1\91vil'le:i"bfiu-u'LI-uv~ 1 mbl'i'1~ b~'U'V11\I 1\91vn1'Vl'U\91".i1?i1'U 1\91u1"vi.,...irn\11'U'1~tile:i" , 
bnu'V'Ufl11:u~"11"'Ve:i\lrn1bnu'U'U'Vv~ 1 'Ubbl'i'1~'1 \91bbl'i'1~~'Uvi~"11" b Yiv'l 1\91 • 

3. m1~\91 bb u" b~'U'V11\I bnu-u'U-uv~-ue:i" b 'Vll"l'U1'1 b:i'.ie:i\1'1'V'lu1 1\91v 1 -ff'li'e:im:i \9111 b Viv:u'11 n ' ~ 

LU'jbbm:u Google earth L~e:itlfo'!i'e:ilj'1b~'U'Vl1\11'1~'j\I bb'1~'1~ 1-ff rn'j Digitize b~'U'Vl1\lf1TH~mri 
e:ie:i f) b U'U b~'U'Vl1\lvi1ri bbl'i'1~1'i''U~\l 1 tJ Lfl'U'VEJ~ bL'1 ~-u1m L tl1EJ'Ub Vi EJ'U nu '1\91'V vd1 f111 bn'U'VEJ~ 

' 
fl1eJ'Ufl'1:1J~'U vi'Vl1e:i hJ iiri'U'Ub~'U 1 'Vl'Uvi61le:i'UVl'Utl'U'Vl1e:i hJ b ~e:ii bfl11~'!-1b~'U'Vl1\lvifl1eJ'Ufl'1:1Jl.Jlf)vii;'l\91 

' ' ' 

rn1tl1~ EJf1(;)1 otl1~'1.J'U?l11?1'U b 'Vll"!illjl"!1?1(;)41\91Vfl11l bfl11~'Vllfl1\loLJ1t.I (Network 
' ~ 

analysis) b ~e:im1ri'1V1'U\91 b~'U'Vl1\lb~mmnu'V'Ul;J'1e.le:it.1'VeJ\lb 'Vll"!'U1'1 b:i'.ieJ'lb 'V1?11:u ve:i\91 viL'Vlm~?l:u 
1(i) vil11 v"'~ LBt.1\il$l"d 

rn11Lfl11~'1-11'11t.1-W'ln-B''U Network analyst '1~V11m1?11'1\I attribute ~\Id 
[Minutes] b~mfiui'l1n'111 'Ufl11b~'U1('1 Lb'1~ 1 m'Ufl11'Vl1b1'11vi~'U.yi?l\91 

' 
[Length] b~mnui'l11~t.1~'Vl1\lri'U'U bb'1~ 1 m 'Ufl11'Vl11~t.l~'Vl1\lvi~'U.yi~\il 
[One-way] b Yi e:in1V1'U\il~n'l'Jru~~l"!'Vl1\l'IJeJ\lfl11b~'U'Vl1\l'U'Ub~'Uri'U'U 

[Type] L~e:ibnui'l1m1uu"tl1~Ln'Vlri'LI'Um:u~n'l'fru~m1:ub~1 
m11 bfl11~'Vllfl1 \loLJ1 v~1 v-W'ln-B''LI Network Analyst 11'1 b~e:i n1fi1 Lfl11~'1-1V11 b~'U'Vll\lvi~ 

vi?l\il (Best Route) b\ilt.1~'111ru1ii'l'li1\lb1'11bb'1~1~t.l~'Vl1\lvitile:i\l 1tlii'l'1\il'Vl:IJ1t.I11'1 zj\liJb~eJ'U 1 'llfl11 
' ' 

b~'U'Vl1"~"l'ie:i 1 ud 

1) b~'U1('1'Vl1\lb~ln (One-way) 
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L~'U'H1'Vl1'lL~tn (One-way) 1-ff15f11V1'U~1~L~'U'Vl1'lLVlci1dLU'U From to (FT) 

LL'1~ To From (TF) LU'Ufl11rl1Vl'U~'1~L~lJ~'ULb'1~~'U~~ 1~n~'Ub~'U'Vl1'lfl'U'U 
' ' 

2) th~L.fl'Vl'Uel'ltl'U'U 

m1'11 LL 'Ufl'lh~ L.f1'Vl'UeJ'ltl'U'U'UeJ'l 1fl1'l~1tJ tl'U'U 1 m 'U~biiei..:i ~1lJfl11lJ~1 flqj'Uel'l 

Vliil~'UeJ'lfl'U'U 1 'Um11 ~'t.J~fl11~eim1 l Vl'1'UeJ'lm~ bb~'111'11 (Traffic Mobility) bb'1~fl11 L 'll1'1..:i~'U~ 
(Land Use Access) bU'LI15~1~fom1tieilJ1'uii1n~~~ 1fl1'l~1tJfl'U'U 1 m'U~b'Vlf'l't.J1'1 Mt1n..S1bb'Uf1 

' 'U 

b U'U'lh~ b.fl'Vl~l..:i 11~tJYl'111W1'1..:JV11!1~'UeJ'ltl'U'Ubb~'1~ b~'U 1fl1'l~1 tltl'U'UL U'U~11"1 t\l 11lJ~'lYl '111W1 

'1..:im1l.l~ii-W''U51~V1-.i1..:im1'111'11~m'ViLn~~eiiiLL'1~m1H~~'U 2 'll1..:i 'Vl 1..:i 'UeJn'11ndi:mm~'Vl'lJ 
~'l LL 1~~eJlJ'11 f1fl11'111'11 mill Wfl11'111'11 bb'1~~.f1TW fl111 otl~~ 'Uflf1i11lJ1Yl'111W111lJ~1tJ 

'U 

3) f111rn ~1 (Speed) 

fl11lJ L ~1'11LU'U~elfll11 Lfl11 ~Vl1fl1'l~1 tltl'U'U b~'U'Vll'l bb~'1~th~ L.f1'Vl'1~iifl11lJb ~1 

LL~ f) ~1 'l tl'U ~'leJ 1..:JB'l '11 f) fl11Pl mn ~~'Y11 Lbi:.J'U Lb:i.l't.J'Vl~l'U fl11'111 '11 bb'1 ~'U'Uci..:J Liiei..:i 

4) b1'11 

nmm m 'Ufl11l bfl11~Vl1fl1'l~1tlt1 'U'U '1~eltJ b 'U'!J'eJlJ'1flW~m~ru~ 1'LIL~'U1fl1'l~1 tJ 
'U 'U ' 

tl'U'UL ~eJVll L~'U'Vll'l~L VllJl~~lJ 1 'Ufl1Wl't.J'U tJ~ L 1'11rl1'U1W'11 f1~~1 
'U 

T = :_ 
v 

T = n;;i1mm'Um1L~'U'Vl1..:i (Minutes) 

S = 1~tJ~'Vl1'l~'l'VllJ~ (Length) 

V = fl11l.lb~1 (Speed) 

5) 1~tJ~'Vl1'l (Length) 

1~ ti~m..:i b U'LI'lleill'1flru~n~ru~ 1'LIL~'U1m..:i"lh tifl 'U'UVl1 hi''11nm1r11mru'11n~~1 
'U ' 'U 

s=V*T 
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' 
U'VIVi 4 

ernn1'j1:5'mb6'1::Bil'lh1E.1~6'1 

fl lTth~ El fl t?i 1~uu"111"1'U b 'V11'1.fllJl'll "11'1fl'Um1 n1 'V!'U ~ b~'U'Vll \Im 1~111 b nu'U El ~:w'1 
' 'U 'U 

~e:iE.J L 'Ub '(JI'! b 'Vll'lu1mi1e:i'lb 'U1"11:wE.Je:i111 ~\IV1i'111'111u1 vi'1 fl11bnu-Ue:i:w'11111E.Jm1'1:wm"Mrub 'Vll'lu1m 'U1 
' 'U 

"11:wE.Je:i111b~E.11nu-U'ti:w'1~'U~1'U'Uti\11~uu'U'Uci1E.J'UE.J~:w'1~e:iE.J L 'UU'il'ilU'U bb'1~ 1 otlbA~e:i\ln1V1'U111~1 u. 'VIU\I 
" d.t '\J 'I 

'Vil 'l.fl5Jl'11"11'11 i;\1 E.Jm1 b .Yil:J:w L 'U fl11 bnu-Umrn b~'U'Vll\I b~mfl'Ue:J\I bb~'1~ A'U bb~'1 ~"11 E.J bb'1~tl1m 
'U 'U 

ibfl11~~i;\1mfl~ti\li'.ie:i Network Analysis L'U hhbbf\1:W ArcGIS 10.2 bvle:J'Vllb~'U'V11\l~b'V!:IJ1~"1:WL 'U 

m1'U'Uci1E.J 1111m.h1flne..1'1f111~f1"M1i;l\l~ti 1 ud 

1. tl1~ b.fl'Vl'Utl\11fl'U'Ucil EJ'(JEJ~:W'1~tlE.l 
'\J 

<ill fl m 1~:wm"Mrub ~ 1V1u1~ b 'Vll'lu1'1 bi'.ie:i\I b 'U1 "11:wE.Je:i111 11u11u'il <ilu'Llil1flvi'l it 'Ufl11'U'Uci1 E.J 
' 

'UE.J~:w'1~tiE.J~\l~'U 5 A'U tJ1~fltiu1tJi;\1E.J 1) 1flm1'Vlfl'UE.J~:w'1~e:iE.J 6 '1mbu'Uei'111V11E.J'U'Ul~b~fl 
'U ' 'U 

tl1m1'11'\J11'il 9 '1fl'Uli'lnb:wl'l1 "i\'1m'U 2 A'U 2) wm1'Vlfl'UE.J~:W'1~tiE.J 6 '1mbuuei'111V11E.J tfonm 
'I \J 'I 'U 

m1~ 10 ~flu1i'lnb:wm "i\'1m'U 1 ri''U 3) 1flu11vifl'UE.1~l;J'1~e:iE.J 6 '1mbuuei'111V11E.J'U'U11111V1aj 

mml'l1m1'il 15 '1flu1i'lnb:wm "i\'1m'U 1 A'U 4) 1flm1'Vlfl'UE.J~:w'1~e:iE.J 4 '1mbU'Ub'VloLJ1\l'U'U111lb~fl 
'I 'U 'I 'U 

tl1:w1mm1'il 3 '1fl'Uli'lrlb:Wm "i\'1m'U 1 A'U 
' 'U 

2. b~'U'Vll\I b~'U1fl'Utl-.'.11fl'U'Uci1E.J'UE.J~:W'1~tl El 
'U 

<il1flm11i1111'il11u11 1fl~\I 5 A'U <il~bbU\lb~'U'Vll\lb~mfle:ie:imll'U A'l.!'1~ 3 b~'U'Vll\I ~\lbnu 
'U'U'UE.J~~tll'l1~'1~ 3 l'U 11:1-Jb~'U'Vll\l~\l~'U 15 b~'U'Vll\111'1E.Jil11E.1'1~bflE.Jl'll11\ld 

v .,j 

2.1 1flfl'U'Vl 1 

bb'U'U1fl'U11'Vlfl'(JE.J~:W'1~tlE.l 6 '1mb'U'Uel~Vl1E.J'U'Ull'lb~fl mml'l1 9 '1fl'Uli'lrlbl.Jl'l1 
' 'U '\J 

La'U'Vl1.:iVi 1. i'l'illflb'Vli'l'U1'1~1'\J'1b'U1"11:WE.ltll'l ~l'Ub~'U'Vll\I fl.'Ub11'111 boLJl'Vll\I 

11\l'l'IE.Jl'Ul'1"1:1Jb~'il111~'U111E.Jru m11 yjYJ1;;11t1nl1mA ~\l'V!ll11'1'1'1'1J1 u1 nruiJ1t1~fll.JV11i'VlE.11~E.J 
'U ' 

11'1!.fi'Db 'Vl'l'l"11'11 2 bb'1~tl11 tl~'lu1nru~~\l'UE.J~'Uti\I b 'Vli'l'IJ1'1 bi'.ie:J\1'1'1'1~11:wA'1tl\1'1l'1tl1~'V11t1 
La'U'Vl1.:iVi 1.1 i'l'illflb'Vli'l'IJ1'1~1'\J'1b'U1"11:WE.ltll'l b'1fl'IJ'M'Ul 2 bb'1~"1Je:JE.J1:Wfl'U'U 

'Ub 1m1 brn~tl11tl~'l'U1b1ru~~\l'UE.J~'Uti\lb 'Vli'l'U1'1biie:i'l'1'1'1'1J11:wfl'1ti\1'1l'1tl~~'V11'U 
' ii d .c::. 0 I 9.1 I tJ 

Llil'U'Vl1.:i'Vl 1.2 1\l'ill fib 'Vli'l'IJ1'11'11'\J'1 b 'U1"11l.JE.ltll'l e.Jl'Ub 'Ul"lltlE.l'V!l.J'Ul'U'U111E.ll 
'\J 

fl'U'U'ile:Jl.1'1'1'1 tJ . Ylu'1"1\IA11:w "lfe:iE.J1mu~:w "11~:w~ bfl~e:i brn~tl11'\.J~'lu1b1ru~~\l'UE.J~'Utl\lb Y11'1'\J1'1 
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., .,; 
2.2 'HWl'U'Vl 2 

bbuu·rnm1'Vln'lJCJt:wn~eJCJ 6 !Kmbuuer~V11CJ tF~mm 10 nnu1f'lnb:wm 
' " " II d .,::r! o ~ o:::.. .:::. ~ 

b'1'U'Vl1.:l'VI 2. 1\llil1flb'Vlf'l'U1fll'n'UG'lb 'lJ1?11:WCJeJ~ bfl'U'lJCJt'U1b1tl.11:Wtl'U'U'Ub 1f'l11'Vl\I 

2 ~..:i 1:w11uuvrvm fo5u ~..:Jbb~~bLCJnh..:ivm1u1neJtJ'U'Vl:W~~n fi..:i~bLCJmm11ru brnttl1 hJ~..:iu1nru~ 
~..:J'lJCJt'lleJ..:Jb'Vlf'l'U1nLi1eJ..:inwu1 1:wrimw1l"1tht'Vl1'U 

' 
ba'U'Vl1.:i~ 2.1 ~..:i'11m'Vlf'lu1nl'l1um 'lJ1?11:wCJeJ~ bnu'llCJt1:w11uuwV1n fo5u ~..:i bb~~ 

bwnh..:im.nu1"1ffU'U'Vl:W~~n fi..:i~bwmm11ru Lb"1t"1wu11n~ 'lleJCJ1:w11ummf'!11~..:i 2 ~..:i brnt 
' 

i111u~..:iu1b1ru~~..:i'Utit'lleJ..:Jb 'Vlf'!u1mi'.leJ..:inwu1 1:wrineJ..:J'llnU1t'Vl1'U 
' 

ba'U'Vl1.:i~ 2.2 ~..:ilil1m 'Vlf'l'U1"11'l1um'lJ1?11:wtieJ~ e.l1t1b 'll11 'lJf'lt1~e51mCJm1?1{1..:i 
" 

m1u '1:w11ut1w'Vln 1CJ5u ~..:Jbb~~bbCJfl h..:iwCJ1u1"1eJtJt1'Vl:w~~n fi..:i~LbCJmeJ111ru bbnttl11 u~..:iu1nru 
' 

~~\l'lJCJt'lleJ..:Jb'Vlf'l'U1nbi1eJ..:inwu1 1:wrineJ\l'llnU1t'Vl1'U 
' 

2 .3 W~'UVi 3 

bbuuwu11'Vln'!JCJt:wn~eJCJ 6 !KmLuuer~V11CJ 'llm~1'Vlru u1mm 1s "1nu1f'ln 
'I \I CV \I 

ba'U'Vl1.:i~ 3. ~..:i'11m'Vlf'lu1nl'l1um '1J1?11:wtm~ bnu'llCJtmCJ 1 uu1u~nri1meJ111ru 
LLG'I t1:w11uum 1f'!11~..:i 2 ~..:i bb"1ti111u~..:iu1L1ru~~..:i'lJCJt'UeJ..:i b 'Vlf'l'U1"1 Lil eJ..:i"1wu1 1:wf1"1eJ..:i 

' 
'll"1U1t'Vl1t1 

ba'U'V11.:i~ 3.1 ~..:ilil1m'Vlf'!u1"'\9\'1um'!J1?11:wCJeJ~ bnu'!JCJtmCJ1uri1CJ'Vlm11 .31 

~u 11eJ. ?1tw1mY1 bbnttl11u~.:iu1nru~~..:i'lJCJt'lleJ..:Jb'Vlf'l'U1nbileJ..:iG'lwu11:wf1"1tJ..:J'll"1U1t'Vl1'U 
' . ' . 

ba'U'Vl1.:!Vi 3.2 l..:Jlil1flb'Vlf'IU1 "11'11UG'lb'll1?11l.JtleJ~ l..:Jb~'U1~'Vl'UeJ..:JD1'lJ11 b'!J'1 b~'U 

W'Vlfl 1CJ5'U 1uu1t11'Ut1~1-ff 1..:i 1:wti'U'U 1 t1'U~1i1..:i b~ CJ1'!J111 Ub~'Utl'U'Ubbf1 oiJ1:w?1tW1'Uf1"1eJ..:J 

'llf!U1t'Vl1'Ub~CJ1eif 1CJ1u~..:iu1b1ru~~..:J'!JCJt'!JeJ..:Jb 'Vlf'IU1"1 biJeJ..:JG'IWU1 1:Wf1"1eJ..:J'llf!U1t'Vl1'U 
' 

2.4 )tl~'UVi 4 

bb'Umtim1'Vlfl'1Jtltl.JG'l~Btl 4 £KmLUUb'Vl.ff1..:J mmm 3 "1fl'U1f'!nbl.Jm 
' " " 

ba'U'V11.:I~ 4. ~..:Jlil1flb'Vlf'!U1rtl'l1Uflb'U1?11l.JCJB~ 1l.Jti'U'U'Ub1f'l11~..:J 2 ~..:J U1'Utl1~'U 
bbrtttl11u~..:iu1b1 ru~~..:J'!JCJt'lJB..:J b 'Vlf'!U1mileJ..:Jf!WU11l.Jf1f!B\l'llf!U1t'Vl1'U 

' 
ba'U'Vl1.:I~ 4.1~..:Jlil1flb'Vlf'!U1rtl'l1UG'lb'!J1?11l.JtJB~1l.Jti'U'U'Ub1f'l11~..:J 2 ~..:) bnU'!JCJt 

u1nruV1'UeJ..:iiJ1'!J11 b 'Vlf'!u1m '1l1?11l.JCJB~ bbrtttl11u~..:iu1L1ru~~..:i'!JCJt'!JeJ..:Jb 'Vlf'l'U1mileJ..:irtwu11:w 
' 

ba'U'V11.:i~ 4.2 ~..:i1V1m'Vlf'!u1"'~1urtb'!J1?11:wtiv~ bnu1:w11"U"Um1m1 u1"Unn1n 

i111 u~..:iu1nru~~..:i'!JCJt'!JeJ..:Jb 'Vlf'l'U1rtLilv..:irtwu11:wri"1ei..:i'llrt'lJ1tm"U \;lvt1u1 CJ~..:i b~"UV1l.iu1"UoiJ1..:i 
' " 

1 )\IWCJ1U1f!B1tJ'U'Vl:W~~"' 1:wti'U'U 1 )\IWCJ1U1"1~\IVif'lb'VIUeJ bbrttu1nru~~\l'!JCJt'!JB..:Jb'Vlf'!U1"1 bilv..:i 

rtwu11:wrirteJ..:J'llf!U1t'Vl1'U 
' 
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2.5 ·rn~'UVi 5 

bb'ULJ'H1m1'Vln'1Jt1:::ime.Jm.1 6 ~mrnueY~Vf1t1 tPh.i1"11 10 '1fl'U1i'lnb:um 
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