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The purpose of this research was to design and develop an information system,

consists of a database and online data entry system, that supports data storage and analysis of

current status and problems of water resources in Ubon ratchathani and Yasothon provinces.

A web-based graphic user interface was designed and implemented to support decision making,

exchange of knowledge and solutions to water management in tambon.

The studies revealed that rice yields in crop year 2009/20 I0 under irrigation systems

and natural water sources are not statistically significant. The average yields of non-glutinous and

glutinous rice for under irrigation systems and natural water sources were 410.67 kg/rai and

368.04 kg/rai, respectively. Irrigation water using for pumping methods for rice production has no

significant influence on rice productivity. However, there are significant differences in cost of rice

production. The gasoline-pumping system used the highest average cost at 203 Baht/rai.

With regarding to rice production problems, flood and drought conditions significantly affected

rice yields as compared to other problems, however no differences between the two conditions.

Flooding conditions caused significant effect on cassava yield, with the lowest average yield of

2,554.20 kg/rai of fresh storage root. Flooding produced lowest crop yield, whereas no electricity

in pumping system produced highest production cost for all three crops.

The information system was designed and developed to combine unique features of an

online database and a graphic user interface. An evaluation of the information system efficiency
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was undertaken by users and system professionals using the Black Box Testing method. The result

yielded an overall score of 8.85 (out of 10), indicated that the information system for water

resources management is effective and applicable to the decision support system for water

management inUbon ratchathani and Yasothon provinces.
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lflHff!l-:j'U~-:j~l)l-:j Water request

lfl)-:jff!l-:j'U~-:j~l~l-:j Person flood

lflHff!l-:j'U~-:j~l~l-:j Water sup

lm~ff!l~'U~-:j~l)l-:j Member

lm~{l'!N'U~-:j~n1-:j Personfloodcalender

lfl~-:j{l'!N'U~~~n1~ Province

lm-:j{l'!l~'U~-:j~l)l-:j Amphur

lm-:jff!1-:j'U~~~111~ Tambon

~ ~
~.d QI Q,I 0

ttl'W~H>l)~'U'Uff1) ff'Wt'VlfYfll) 1l~flWVl)'W mnsu 1

l~Hff!l~'U~~~ln:j Person

4.2

4.3

3.15

3.16

4.1

3.14

3.12

3.13

3.7

3.8

3.9

3.10

3.11

•

3.6

3.3

3.4

3.5

3.2

3.1



60

54

55

54

53

53

5.1

4.8

4.9

4.7

4.5

4.6

•



31

40

Activity Diagram 'jlt1..:jl'W~el\l~m'jV4~1l'V11..:jm'jlflllll'j

"
E-R Diagram 'j::'lJ'lJffl'jff'Wt'V1flfl1'j<ij~fl1'j'V1i''VWlmUl

" .••• Q.1 !V, 91 !lid
Activity Diagram 'IJ'W1l~'Wm'jt'IJ1~'jnJ'lJ"I 'IJ~..:jtllllY'W1Vl

"Q.I Q.1 .di ,..
Activity Diagram 'IJ'WlI~'WflWU'WVlfl'IJt)\l~

"Activity Diagram ;r'W1l~'Wfllmn"'IJ~~JJ~ffJJ1~fl'IJ~..:jH'~U~'j::'lJ'lJ<u <u<u

"Activity Diagram ;r'Wll~'Wmn,.l1f1'jfflJl~fl

24

25

26

27

28

29

"Activity Diagram ;r'W1l~'Wf)'.i::'lJ1'Wm'jlhn'W

"Use Case Diagram 'j::'lJ'lJffl'H"'WtVlflfll'j<ij~fll'j'V1i'l\Wlf)'.it!l

17

22

3.7

3.8

3.9

3.10
..

3.6

3.5

3.3

3.4

3.1

3.2

d
Vll~l~'YI

•
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fi11m mJff'J'l...I1'lJtI-ill'IJ'WlJll'l s jl'W

iifl'JllJUl'ltl~Hvn,:jff(i~tl~l,:jiiumh~ty

.1 .. d ..iu tl W]l"'WI'l

Coefficient of Variation

%

*

±

C.v.



v ••
tJtym'Ufl.:j'J!lJ'lf'W l~v~\PJJ'Wl~::;'lJ'lJ~-W'lJ~'4'Wm';il9i'~U'W1'il'Ufl.:jf1~lJ~1~-w1Ut'l::;mJ 1V.:j1'W'Vi!fiV1~fl.:j

l~t:J!iJ'Wt'fl~fl.:jijfl~flf1m.:j!~tJ'1l1'!n~m';ivtJlJf'lJ Ut'l~I~lJ'l.J';i::;iY'V1~fll'Wl'Wm'm1'l11';i~~m';i

'Jlf)tJru'l11!m::;1~m';i ufi'i 'UtJrum~l.:j~'W ~l~v~.:j '~JJ'l~\9lJ'W 1~~'lJ'lJ'ftl~ ~'W!'V1fl'1~Vfil';i
u tJ tU q

Y •

-w1';i::;'lJ'lJ~trurru 'Wf)1';i19i~i1'W'1~'lJ tJ'l ncilJ m~-w1f11'lJt'l~ 'l V l.:JlJ11~! ~'W~'Wu u 'lJf11s ~m.':lll~t:J!~ tJ. . '"
'JJ I I I

~\9lJ'W1191fl VV \91Ut'l::;'UtllVJ:'W 'l'W!~'l~'W'Vi ncilJI9i'1tJ~1.:jtn'hlm rrs tW::;'l1U1t1'l1'W 'Vilfit:J1~O.:J1~vJJ.:]• •
y •

nsnuu'lJUt'l::;~\9lJ'W1';i::;u 'lJ1'Vl'fll'WhVff1 ';iff'Wi'VIfl'f11';i1J~'111';1~~f11';i 'VIf'WV1n';i'-W1 t~ flll1'ffllll';i tl

v " ,if I

\)~fil" 1!'l1~.:j-Wl'Iin:JJ'lf1~ ut'l::;U'l1ci.:j-W1~lm::;1J1J"lft'ltJ~::;'Vl1'W!ijm~~l~tu l~.:j~'W'Vi'lft'ltJ~::;m'W'Ufl'l
'" 'J/ I 'J/ I SI

IV QJ QJ I t:t ~.d gJ ..:!:I d. Q-' 91d ...I I

'il'l'l11~'VI.:j~fl.:j 'W1J11:JJ'W'W'Vl~11';i flV,,::; 2.4 'Ufl.:j'W'W'Vlf)1';i1f1'hl~~'Vl'l'l1:JJ~U:JJlJ~::;1J'lJ'lft'lu';i::;'Vl1'WU\9l
v •

'J!lJ'lf'WV'lfl'ltJ~::;~'lJtJtym '1'Wfil~ '1~'Vli''Wt:J1m-w1 h1'un tJty'l11tJ~lllw'VilJJl'WV'l'Wfll9lflfl11lJ~fl.:jm~
~ lJ) '1113141 tI d QJ QJ 3):

'Ufl'l'W'lf tJru'l11f1l~ !lJ !~ 'mtJ~::; lv'lf'W 'il1f)flt'l fl.:j'lft'ltJ~::;'Vll'Wt\9llJfl'nVfll'W tJru'l11m';i t'lnt'l eu l'lf'W1u u
" V Y " I

tJrumm';i ~Ut'li'f)'hllfl"V.:j~.:j-W 1tJru'l11fl11lJ'Ii~U~.:j '1'Wfil';iGJf1';i::;fl1'1~-w1 11.:j-W'il1f1m~~n'hll!fiv1fl1Ju ~ u

m';iloMJm~flm';itf1'hl~~1'W~'W~¢i11Jt'l'ft.:jV1'l t)1!f)VlJ'l11'lf'W~-MV;ij'l'l11\91v1mj~ 1\91V 1~ fllJ\)\9l~'VIt
v v

Ut'l::;flW::; (2551) 'W'lJ';h f1cim~l~-Wl'lft'ltJ';i~'Vll'WiitJru'l1lm';i '1~-W11~vm'W1::;iJru'l11~1'W m';i'lJ~'l1l';i
q cu u u

V V •

~\91m ';i f1cil1fifliiiJ ru'l11ncilJ m '*-w1'JJ rrun HI'1'*-w1'~!~lJftnVfll'W'U fl.:j';i::;1J1J'lft'l'l.J';i~m'W 'Viiifl~
tJ III qJ cu

• y v
tJt\J'l11f)1~ lJ'Wfl1'Uflm~ 1'*'-'h ms ~~~';i';itJ~llltuUt'l::;'lf1.:jnmm';i 111'-W1tJru'l11'f111lJ'Ii~u~.:jl 'Wm';i

u u

fl1'W1tu fl11~J1 ~'l 'fItu~l~V ,~-W 1';i~'lJ'lJ ~1';i ~'Wl'V1fl'1ll1~1 'Wms 111'Wt'fl~fl'l ij fl'lf1V'1 'Wf11';iufi" 'U

, " So' I

~1!'l1 \91'11'tln III~1f1f)1';I 'U1\91f11~1JI'll 1';1~ \91m ~ 'Vi~'Ufl.:jn ~:JJ~' '*-w1 1\91m'Q'W1::;~ 'W'Vif11~!f1'hl\9l~ 'UV.:j. . ~

~'l'l11~ ~1J t'l~1'lf'li1-WUt'l~~.:j'l11~ V 1 'ft'li~ ~~iinUl11~'W~l'Vn::;'l.J ~ n~"If~'l'tl n'hlW~~~'W1J1~'W 19l1:JJ

,111 iJ'WtJ ~~ V~'W 5}1'W~ ff1fi'tyl9l nms !n'hl \9l~n s HI ~.:j1'Wf1nl ~'VIi''VW1 m ,11! ~fl
y v v

rm 1f1'hl\9l~'Ufl'l"lflJ'lf'W]Jm.h::;'ft1JtJru'l11m~ 'U1\91UfHl'W-Wl tJru'l1l~ 1'Wfltufll'W-W1 tJru'l11 '~f1J-W 1'l'Wq u u q u
V •

'l.J1mWlJ1mn'Wfl''}llJ~ fl.:jm~ 1\91lJ'JJ'ft1m~tlfl''}1JfllJ'~ \9l~n)\91~'Wms 'JJ~lm~ ()'l,*'VIi''Wt:Jlm-w1Vi.
ii fl ~1 'W'J!lJ 'If'Win'l~'l.J~ ~ lv'lftJ 'l1~fl'JJ U 1m 1~'l.J ';i~ IV 'lftJi~!~ m~n VfIl'W 'Ufl'l U'l1~ 'l J1~iifl ~

l\91m'Q'W1~fl~1.:j~.:jl 'W~'W~'lft'l'l.J';i~'Vll'W]Jn'l.J';i~mJtJty'l11 'JJmlll~()-W1J11ll1 ~'~I~lJftnVf) lOW~'lii

,
"'"unn1



'

" .,1"'.1 "" "" i '" " ..t '1" , "i"1.3.1 ~~:::UU~l'jtl'Wt'VIfY'VIlJlJ'j:::tl'VI1ifl1'Y'l 'Wf11'j'i}~fl1'j'lltJlJ~ t'Y'ltJ!'I1fl~lJH 'If U~:::~ . "
"~~ u ~ 'j::: 'lJU ~ ru 1HltJ 1.u'fl\! ~ lJ1 il'j:::fl nu rns ~ ~ iY'W'1'i} i'WnUu ~'I11 ~~ ~ n n tJ 1 it"~~'111~

tJ1J~~l'lf1iliJ tm:::~~'I11~fJ 1~1i'j i11'tfi~tJ~::: lt1'lf,r~~",,~. ~ 0.
~ ...l.d .c::t ~ I ':VG) 91 91 ~ ~

1.3.2 lfl~ ms U~ ruu ~ auu fJ'W~ 'j:::'11d1~ fl'llJ ~ l 'lfU~:::~~U~ 'j:::1J1J !'Wrns 1J'j'l11~U~:::
y, " "

~~f11~ tJ 1i 'WulPi~:::'ltlJ'lf'WloWtltJ1lJ 1tJ ~'lJtJ~ ~u~:::uniJt1!'I11'V1~'Wmns tJ 1i'W'ltlJ'lf'W,:r'W

.
1.3 ~"nrnvrhu:::'vW'U

" • v
'VI~'Y'ltl1fl'j tJ 1toWm tI'W~:::Uu~,:r U~l;{ 'Wnn~~iY'W i 11i 'Wf11~U~'I11~ ~~fln'VI ~'Y'ltl1m tJ 1 1~fJ~:::UU"'l
~~flri1d~1lJ1Hl~~f11~ t~lJ ~U u~:::tJ~UtJH.u'VlJ~ i~l'l~fl~11'Wtl1lJTH1~lV~1'WH~ i'W~tJU1J1J~. " ~
o 'I ".1 ~ 0' , , .,1 .,1 " 11) "'1 w '"'W1:1J1l'lflJ~:::lfJ'lf'Wl'ltJml:JI'l~fl'j 'ltlJ'lf'Wtm:::'I1'W'leN1'W'VlbflVd'lltJ~b~ !'W'j:::~1J~

" .'" "'.'Y'l'W'VIfl1'11'W~

1.2.3 t~flflflmtUU U~:::-WWJ'Wl~:::UUt 'VIfll'W1~eitl1~tl'W!'VIfY'ff1'11~U f11~U~'I11~~~f11'j

" " .
~1'Wfl1~ml:JWl~U~:::'Y'lq~flnlJfl1~ i~tJ l'11fl~fl~lJ~dfl d1~tfll:J I'l~ns i'WYi'Wfifl1~ ftfll:J1 44 ~l1J~'IIfl~

~~'I11~f,!Um1'lfli1iJu~:::~~'I1')~tll tl1i'j

, ,.. " "
1.2.1 toWfl~dU'jdlJ~V\!~'VI~'Y'lfJ1fl'jtJ1 iJt1!'I11'11fl~'VI~'Y'lfJ1mtJ1 ~ 1i ~~lfJ i 'Wrns i ~tJ 1i 'W

'IIen fJflTH11 'l1J1~i 'W~'W~~'WU~:::-WWJtni 11'ttI'Wtflt fl~jjfl~ ~llJ 1~cilsu fl flfi~fl1~ U~'111 ~

'VI~~'w1fl'j~iifldi 'W~:::~U'l!lJ')f'W ~:::~m)lUW U~:::~:::~U~~'I11~ ~~V~'i}'Wi 11'ti)~fl1~u~mtJ~v'W

m1lJ lU~:::U'W'lfl'll:IJ~~ i'Wf11mniJUJ'I11 s dlJfi~U 'Wd'VI1~ms 1J~'111'j~~ms 'VI~'Y'lfJ1m J1 ~ ~iifl 'lllJ
~ u

2



" " v
U'W1'VI1,:jfl1'.i ~ 191ff'.i'J t.Al'J ~'I111~~llt.Al1W ~fllt1'1 'W~llt.A1 '1";ijfll'.i f11'11'W1Plff'YInfll'J

,,!v "jI
'1'*t.A1't1U,:jflrilJ N'l '*t.Al U~~~1Pl~1~1Jfl11lJ~hfitu'tl~,:jfll'.i '1'*t.Al ms ~lPlff'J'J flltl'l 'Wrill t.A1 '.i~111N!'tI191q cu I!I q

, ""
'1";111'W1 tll911lJ ff'YIn Vi1~f11'11'W1911~ 111nilm '.i1 ~ 'Wn'W '.i~1111~rill t.Al~ ~~ '1"; fl ru~ m '.ill m '.iri lJ t.A1q •

" "
!~'W'lf~1J th'W ms ~lPlffn rnn '1'W1't1191;ijlPlfll'.it.Al'1";~Qi'W~~tI-wtj'il'tlu~flru~m'.i urns 1'tl191~~fll'.it.Al11

" " "'1~1~rm ~~'.i lm'l1~ ~ '1";1 U'Wfl'WtU~fl~l~ 1l-1!1I'W'VI1,:jfll'.i 11" mflru Cli''l'Wms H'Wt.Al'.i~'I1';h~~lJt.Al 'l";

" "1nlPltl'.i ~ ff'YIn fIl'W ff ~ fflPl 'l,r1 tl~ tl1JtVitl1J ~~191~1J U'VI'W'ill flfll'.i '1tt.A11111 1tlfflPlVllt1U rt~ i";H'Wt.Al'ill fl
.. q q

"r 'JI. JI I !V

fl~ll t.Al.yjij t11 '11i1 ';11 tl EJ,:j~lJt.Al.yj ijt11'11 i11:l~ U~~ fll '.i1 ~'W~ ~,:jij rns 'lf~t'lftlU U l,:j 1~ 'Wli '.i'.iu

..
Q (lJ Q.I 0

2.1.1 !!'U1m~fll'.i'lJ'.i1'l1'.i'llYlfll'.ifl'.i't"mlfl'.i'Ul

!J) I I t

t.A11n'W'VI1'Wtil mli ssu 'lf1~.yjijfl 11mh fitumh~(j~ ff ~mf1191 'VIfl'lfUI91mn l'.if:l~ 1'.i~ ~1191~ ~" . ..
!if 91 gJ I

1~~~~mfftlt.A1 'W~fl'il1fli1 t.A1EJ~1~'WiI'il~tlfll'.i ~i1I91.yjff1fi\y 1l-111'il~t1l'Wfll'.i ~i1191t 'Wfllfl!f11Jmm '.ill

rnn ~l91ff1'l1m '.iII 'I1~~fllfl1J~fll'.i 1191tim 'Wl~f)1'.i~i1191 i 'WfIlmfllll'l'.imnm~~fIlfl'Ql91ffl'11m'.ilJ

mlll91'.i ~~tll'Wfllflf)1'.i~ill91~~~~1~Jl1'W1HmtUlJ1fl ul'i'YI1'WeJ1f)'jJltll'W'YI1'Wtl1m~ii~ci"i1n~ 1'W..
d: I 3)" d:~ d v :

hflll'Wl~tllh~llltU 1,234 m'Wrtfl1J1f1f1tlJl91'.i !t1'W'W1'il~U'WtI~'.i~tI~~ 5 u~nh~mru 4 i'W 5 'tIfl~'Wl.. ..
~1Pl~ijfl~ 1~'WJ1U~,:ji'W!'\J191~1 Ian 'Wflml1flifEJ~!1I'WJli~~'W~,:j~~tI~~ 99 'tIfl,:jJ1~1Pl~!1I'W..

, ".d q"I cv 0

2.1 !8fl~l'Hfltl1fl'lJfI'.i't"m1fl'.i'U1

2.3 rmn Professional Home Page: PHP
51

2.4 'J~1J1Ji1'W'tI~\lrt MySQL

2.2 fllm HyperText Markup Language: HTML

, ".c:i GI QJ' 0

2.1 mflff1'.i1fltl1fl1J'VI'.i'WtIlm'W1

~ ~ flit ~ .Q tI QJ -: ~ ~

1 'VItil 'W'W'WlH'.i~~ "'.i ~1J1J '1:1'1'.i'1:1''W1'VIrn'W~m '.i1tfl '.i1~11'V1'.i'Wurns 'W1't1~~ '.i~1J1J m '.i~HWI'W'If
, , "

'lu ~~11i~HJ1J~'.i1'lflil'Wmt~~~11i~tl1 ffli'.i" .yhf)1'.i~m:l1'V1qll~.yhntl1'li'~~n1J'VIi''Wtl1mt.A1 '.i~1J1J

" "QI QI 0 ~Q,I d d 9) Q.I Id

f)1'.i'il~f)1'.i'VI'.i'Wtl1m'W1 !L~~~1'W1'iltl'VImtl1'tl~~ ~~'W

,
<:s
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~fl'UlfYnLlJm ~lflU~lJlwJ1L~'Unfl i~~'U i.:l'H1J~ 1,131,959 "'l'W~fl'U1fYnl1J~':i U~lJlwJl~ClflJ'tl~

" ""'um"lU~: hj~llJ1':im~'Unfl '~'WU"""~Ul i~~'U '~'t1.:j'HlJ~ ii'Ul.:JtY'l'U''Hn'tl.:J~l'l:Ln 'H~U''Hnn.:J

":0 :~ " 'JI: q,lQ ""~UlJ'Ul'tll1i1':i l'l.:j'Uf1'lllJ~t:l~fl1'ii'M'Uli'Wi:1~~'U'UlJl1'i:lJ1W 63,500 nTU~fl'U1fYflL1J~':iftl t'U'\lW:

~iiU~lJlwJnhL~~u 3,413 "'1'U~fl'U1fYnllJm/fI'U/il1~tJfl1llJ~t:l.:jfll'lJltY'l'U' 'H~'\lt:l~l1'i:ll'lfY'l:
" I JI ,

l~'U fI 'lllJ~ t:l.:jms UllY7 {)t ~t 'UfI1f1 Lfl1:l~ 'l ns ':ilJ 1~ ul1 'l ::1l'l fY' l'l tJiiY7'Wli Lfl1:l~ s flnlJU ':i: lJ1 W

132.5 "'1'U' ~

""l'l~n i1~~1'i1 'It:l.:J{)i'U~fl'l'lJl'l~'''Wlflnh (2553) '~'U'l'ltlltiriLfY1:I i'W'I1'l.u't:l
~ "1 "

Vi fYl'lHms 'U~'H1'l~~fl1'll'l ~~ til fl nll'\l t:l.:J11'l: Ll'lfY , ~':h11'l: Ll'lfYi l'ltliiY7'WYii''UU1'i 'llJ
". "

514,008 ~l'll.:JfihLlJ~'l (321 ""1'WH) ~lU'Wfll'l1.:J~l'lfl1l'ltl1Ut:lflL~'W 25 Y7'WliqlJU1'H"'fliiU~lJ1W

~'W~m\l~tI~t:lili.:Jl1'l:Ll'lfY 11'l:lJ1W 1,426 iinilLlJ~'l ~.:J~:vh i ~Ln~L~'Wl1~lJlwJl~lmrl~'WiI'tl:

.1 'J/" -4 'I 'J/q '" Wj. I ' '" dlJ'l:lJ1W 732,975 'tll'W~fl'UlfYmlJ~'l ~:ttllJ'tl~ l~~'Wun::'l:L'HtJfln'U llJ~'UntllfllfYL'Hnt:lL~U~

" "
213,303 "'l'W~fl'U1fYnllJ~'l i1~~,j'Wfl1'l~~'W1LL'H".:JUl i'W~l1U'U'U~l.:J"l 'Vi.:J1m \lfl1'l'\l'Wl~ i m\]un:

, d, d '" !','JI 'JIWj'JI 'JI
'\l'Wl~flnH 650 LL'H.:Jun::lm.:Jfl1'l'\l'Wl~L't\fl60,OOO LL'H.:J~llJl'lflLfl'Uflfl'Wl 'li"lf 1~ 76,131 mu

" ,It' •
t/ ~ ...I" ...IA 0 d QI.o:'I' d .a lIJ ' ... I~

~fl'U1fYmlJ~'l 'H'lt:llJ'l:1J1W'it:ltln: 30 '\It:l.:jlJ'llJ1W'U1L~nU'Yl.:jlJ~'l'U'Ylmnu l,..,nn.:j~l'l:1ft lJ'ilJ1W
" ,
ul~'UiI'tl:: 519,672 "'l'W~fl'UlfYnLlJm liClflJM lui~~'Uu'tl:'l:mtlfl"''U 'ui 'Wt:l1fl1fYiiLYitl.:JtY'l'U

,..,d.:l' 'H'tl' unflL~'UJ1{)~t 'UU""cl.:jJl i~~'U l~tI '1'UfI1~'l'llJU~1J1W Jl~'U ~,,.., nn.:j~lm".:jJl i~~'U
, " "

't1'lU'l:Ll'lfY iI'tl::U'l':lJ1Wlt:ltJn:: 5 '\It:l~11~lJ1WU1~'W't1~'HlJ~ 'H~t:lU'l:lJlwilm: 38,000 "'1'W

""h,.JU 'W'll'lH 'l'Wfll'i~~'W tu 'H"·nll L~'Wt:lt ~Utlmlt1.:1l'WFH\m~l'l'Ul'll.:1ff.:lfllJ

Utlml1mmm:l'l'U~l'Wa .:IU'l~"'{)lJ U'tl:' ~l'Jfl'H1l 'ltl.:ll'Wi ~'H"'flfl1'i~L~'WlJl~'i!l'WL~tI'ln'W t 'Wrm
0' .! 0 'JI 'JI .,j 'JI.1,

'lf~L')ftluaeu lf11'lf~L')ftl'W1J1f11'W'lW ~~fllJl'J'W'\lU.:Ifl1'i~'ll.:1L'\lt:l'WU'tl~LU~LHtJ'\lt:ll.!n'W~t:l~lli nw ''If'W

-cTl'H~'Um 'l11~'U11~.:Ifl1'i'i lt1.:11'WH'tlns~l'l'U~ {)a.:lll 'l~ '"nu ~lL~'W~ U.:Iiifln~,.:r'U~'4'Wms 1 ~tI~l'W

'l~'U'UijnfY uaerrml 'l: dJ'Wlq!'tlfhl'l ~~tllfl'llJ1fl fl';h~Ll~I'Wt:l~ L~Ui ~ii'llt1.:1 1'WHn m :l'l'U~t:l

a.:lu 'l~ "'t:llJ~~lJ'lJ'l wg.:l~'W un:fI'l'l t ~l1'l~'lfl')f'W 'l'Wi4''W~1 m ~fll'i~ 1~~'UHnm~l'l'U ii tY'l'W~'llJ
" ,

i ~.u't:llq!'tl~~U~U 'i m~lJ fI'l'lL ~.:I~~fl1'll1~'Ul1l ~un''\l~'l :'ll"lf,j qJ~~tY 'H~~lJLLn~~ fl1:llflWfI1~

~~U'l~""t:llJ i~ii~'W~t:l'Wl1'l:'lflYi~l'lW~i'~L~'W 'l'llJi~i~iifl1'll1'l':'lflYi~nwlm.:Jfl1'l'\l'Wl~Lgfl
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, ....I"~ I Q,I ,.. C!l Q,I ,d tI ~ "
nCl ~fI~Vfl'U!l'IJ'\JVlq!Cll1'JV1'U-ff'lflt1JCI t1J'IJ~'IJ

PHP t~tJfIllllffflltlv1U'U'Ut;{'rlnfl{i9l~ (Server-Side Scripting Language)
odt.1 .. .1 .,j , , ..... "'•.1 "' 11 odt" ev", ~

111Jlt1f1'1 ms u';i:::1J1C1HCI~:::lfl~eu'IJ1J'lJtm8'1UlJeultll1 'Jflt9l1nt 1V'J U~1~'Iff'J HHCICI'Vilit1JtJfIllll

1 .d 0 " ~ d A c(...J rI • o';".d ~ "
browser fltJ PHP Interpreter 'VI'Vll'lltJ8~ 'lJlm{)'In'Ul9l1nnfl'l'~:::mtJmff'l'Vlt'\JtI'lJfl1t1f1l111 PHP

un'Tth'll'IJ~l1Jth~ '1m ~lJtJ Ul~l~'IJ ms In'UfllC1'1' tJ~1U tl 1 rns ~flfftJ 'I.~ti'ivmh 1fltI~'IJ vdn1J
.,j, '... ~ 0 ..lev".l, ,,, 11)"' ... "t'lfltJ '\J'Ul'1~Wl'1 111flUl~t1JtJflll'Vll'lltJ'VICJt'UCJtfltJeutJ t'lftJ fll';iUltJeuV1JCI~lfl t'rlCl leutJtJ'\Jfl1J(lCl~~ ~

2.3.1 fll11J't'I1J1U'UO..:l PHP

'Vi!fl1Jtilfll1~t:l1~~l (2550) fl~lT-h PHP flflflllll'1.~t;jtJ'lJltl'Sum1J

(programming language) ~~U~fl~H~lfl HTML ~t~tJn1ffffll1i''Ufln'UltJl1Ullflflffl'S'UtJ Web

2.3 ilnn Professional Home Page: PHP

</HTML>

</BODY>

<BODY>

</HEAD>

<HEAD>

4 , "" "' d "'<TITLE> 'lf8Ufffl'l'UtJ ~t~(l1J1'Seufl'ln'U'U'S11t9lfl'S <!TITLE>

~ ~
ltlU1J1J~'IJ:;l1'IJ lflHff!1~eufl~t8flffl'l' HTML ~~ltltt'U1J'\h~~HU

<HTML>

-qu'nw lh'mfl~ (2542) fl~lTh rmn HTML 1Jl~lflfh'h HyperText Markup
..6 ~ .1 .,1'1."'1. ... 1.1 'I. d 4 dLanguage CJt'U1JtJtUU'U'Ueut:l~flnll'Vl 'If tJfll'HeutJtJ usunsu tJn'Ut'Vi~t'ViflUfffl~H(l'UtJn'U

'U'J11tCJt{){~fllltU~eu{)~tflflffl'J HTML ~~t~tJt~flCJfivMli 'J'J1Jfll~~fl~ UlfftJfll'J UUmI111J111JltJ
d d'o~ .c:S I d .ci d~l ~~ 1

~lm1'U'U'S11tCJtfl'S m"HfIllll HTML t'StJfl11 "U'Vlfl" (Tag) 91~U'VIfltJ fltJ 'Vl11tl~~fl~lUU'U'U

4d "'.1 d.111 'I."d< > <I > 91~n1J1J'l'11t9l{)'S~~Uu"~U'Vlfl'IJU~1Ufffl~H" l1t'11'IJ
." • I

HTML iit:l~fi'tl'S~flfl'U 2 -cY1'IJflfl -cY1'IJVit~'lJn18111UCl:::"htJYh~tJihff'll1lfltt~fl

2.2 ilnnHyperText Markup Language: HTML
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c:l "'_ 1 " 't v ~ do... .9 I ~2.3.3.3 U'Vlflfffl'jlJ~1J1m~FW GJfl1J'WH'VIfl1Jl~ j !"1'Wffl'l1'j'lJl'Jfl.fl11:11 C))'.:Jfltl'W'\Jl.:J
Q.I Q.I d ~ o'~ 1.1) 9) I .d QI ,1

~~U11U{l~m~~~ff'Uff'Wfl'UU'Vlfl'\Jtl.:JffmU~tl'W ~fIlGJf'WJavaScript U{l~ VBScript 1J~UU'lJ'lJ~.:J'W

<Script Language = 'php'> echo ... ; «Script>
"f11n~t:J'Wffflslll91' PHP '!!'W'Wflfl'illfl'il~H'VljflffflSll~1~1'W 1i'i'~'\Jfl~ HTML H~1V.:J

ffl1Jl'jmhuVlfl'\Jfl.:J HTML U'VI'jfll'WffflSU~ PHP 1~~.:J~1eJcil.:J

<?php echo ... ; ?>

c:l 'l~~ c:l d 0 1!J_1't~1 ... I!J~~2.3.3.2 U'VIflU'lJ'lJ XML 'b'l1J'WH'Vlfl'Vlffl1J1'.1t1'WlllJ 'b''j11Jfl'lJLeJflffU XML 1~(l1

<? echo ... ;?>

Protocol Version 3: POP3 U{l~ Hypertext Transport Protocol: HTTP

2.3.2.6 fl11:JJtifl'l1~'W (Flexible) PHP iifl111Jtifl'l1~'W~1'!l!.:J ffl1Jl'jm.h'1uff~l.:J

!,LeJY'lY'l~1fI'lt'WL~ '11meils ~in'Vl
1~ I ~ "".1 " .9 0 q v 0 I2.3.2.7 GJf.:Jl'W.:JltJPHP LlJ'W.fl1'hl1ffmlJflfl11:11'11'W.:J 'VIl mffl1J1'jtlU'VI'jfl~l!'l'I1'W~

1f1n'1~'t'WuVlfl'\JV~ HTML

.1 ... "'_I •2.3.3 ~1JU'U'Ufl1";iI'll[J'_HJfl·.ilJ(;I PHP

2.3.3.1 !!VlflU'lJ'lJ~vl~L1J'WuVlfl1Jl~'jil'Wril'l1i''lJ!,~t:J'WffflSUI91' PHP ~1'l '1uii

Network Management Protocol: SNMP, Network News Transfer Protocol: NNTP, Post Office

"ffl1Jljtlff'!!'lJff~'W 111'.1l~flfl"''I1'''ltJU'lJ'lJ~.:J Internet Message Access Protocol: IMAP, Simple

)14 y ~ ~ I Q.I J) ,

2.3.2.4 f11j!,'\Jlt1.:Jll'W'\Jfl\!'" 1'Wfl~'illfl PHP ffl1Jl'jtl~~~flfl'lJil'W'\Jfl\!"'flVl.:J

Dbase, Access, MS SQL, Oracle, Sybase, PostgreSQL U~~ MySQL '1~fl~l.:Jiiu'j~~'Vln.fl1Y'l

2.3.2.5 fll'jff'!!'lJff~'W'I1mtJ Iils l~flfl" (Protocol Support) !,,1V.:J'illfl PHP

"".,"" I 11!J1~ d "1~'j~'lJ'lJU{}'lJ~fl1'j 1'b''WWindows, UNIX, Linux ~tJ ~1J~fl~!'UCW'WC))'eJ'jff fI~

PHPPlatform)9 ~ ~ c:l •• 1 " I!J ~2.3.2.3 ~GJf.:Jl'W'\Jl1JHY'l"'~l'~flj1J l~ (Crossable

IV ,

2.3.2 t1fl1:JW~AVlWUMPHP

2.3.2.1 't ~~1'W '~l~tI '1liii ms !'n'lJ~h~'\J ~'Vli !'fl~fl~ljeJ~l ~1'Wfll'j~WJ'W lff1'W

'tmYffl1Jlj(l1 ~~1'W l~tI'1liiim'j In'lJ~ lii'\J ~'Vlt!''li'Wtl'W

2.3.2.2 !'1J~l~V~flffl1i1'jWGJf'W (Open Source)

I ., 1"J) ~ ,~tIJ ~ fI dr ~ , ," 0HTML ff~ml'lJ 'lHfl'H)~"'fl'\JleJ'I1'H) ~flmfl'W~ l'VWUff~~~'" C))'~"'~.fl1j~fl1jff~(l1eJ'\Jfl1J"'~1'W1'WlJ1fl~ ~

1~fl1Jl11'.1~1J1"'~"''lJ'Wlfl~fl~'Jfl~lV (fflHlflt l~fli'v~91fJ"" 2547)
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Q..I' V V2.4.3 t;}W"fl1:lW::l~U'UM':i~1J1J\l~fll':i~lU'UU\!" MySQL
~I 'I_I 0 OJ "I 'JI"I 'Ji OJ 'JI d",2.4.3.1 MySQL 11J'Wl1J'jum1lffTI1':i'lJ 1"lf1'Wfll':iffj1~U(1~'il\Plfll':i!1'W'lJV~"'Yl1l. . "11':i~ n'Yln tn'V'l'IJ V~ 'j~'lJ'lJ ~\Plms jll'W ~ V~ "t'IYllflll 1~ tI~ti'lJ 'j~ 'lJ'lJ~fI rm jl1'W .u'V~ ""lftl \PlV'W"1 'j 111;1 ~

~ ~ ...I 91 I Q.I I ~, 91G) jJ ~ f

'W'U1'O~ CJf~1J'j~flV1J\Pl1tlff1'W'f1"fl"l 2 ff1'U t'lV ff1'W'lJ8~~ nrusrns (Server) 11"~ff1'W'lJ'O~

'JI'l 'JI '" 1 I 'd'l_1 0 "'... 'JI -<l~ 'If'lJ'jfll'j (Client) \PltlUI9l"~ffl'Wfl t1J'jum1lff1'f1'j'lJ'il\Plfll'j'j~1J'lJi1'U'lJVlq!" 'f1lJltltl~ MySQL
d .cd QI d 91 ek v d d lI) 9),1 Z 'J) dod 0 QI 0 Q.I

Server U" ~ 1lJ 'Wn'ilfl1nu 'IJV 11" CJf~'IJV 11(1'Yl1fl'IJ !1'Wn~'IJV 11" 'Yl'ill! lJ'Wft1'f1'j 'IJfll 'j 'Yl1~ 1'Wflu'j ~ 'IJu.... ..
'JI 'JI d", d'JI"l'JI1 'Ji.J I 'JI"I'Ji"'.<i di.

jl'U'lJ'Olq!" U(1~'lJVlq!"'Yllfl~'illflfl1'j'Yl~ t"lfU\Pl"~fl'Uff'jl~'IJ'UlJl ff1'U'UV~~ t~1J'jfll'j 'I1'jV Client CJf~
. "

1ll'jum1li1i~~1'Wff1'f1rmh'Wi1'~un MySQL Client, Development Platform ~1~"l

mr'IJff'4'Wfl1'j'l~~1'W'lJ'W'j~1J'lJ1J~11~fll'j1l1fllJltll'lf'W Unix, OS/2, Linux '111'0 Microsoft Windows

um~MySQL U"~ff1lJl'jtlloM~1'W~111ti'lJ Web Development Platform iIi'1'lf'W C, C++, Java, Perl,
0' I

PHP 11"~ ASP (ff~m1'W19l 'YlV~""1N, 2544)

2.4.2 '1'\niJ~f.lfl':i':itl'U8~ MySQL

1m ~ff~l~fl~tI'l'W MySQL !iJ'Wfll'j88flU'lJ'lJfll'jVi1~1'W 'l 'W~flflW~ Client/Server

~ Q.I rj) ~ Q,I Q.I d'
MySQL iu 'W'Jeu ums 'ilflms ~1'W'IJUlq!1:'U'lf,,n1'1I'V'I'WIi (Relational Database

Management System:RDBMS) !iJ'W~tltl1lti'W1I1fl1~mQ'V'I1~fll'j~Wl'W1i1'W ~Vlq!"'lhHr1Jfll'j 'l ~
I ~,~ c( d ~I 1...I ,d 11} ,,, t:t f Gf 31 I '3) !V

~1'Wrll'W1t'l'j'O'lJlt1'O'W1I9lU'j1'W\PH'V'I'j1~MySQL l1J'W 1J'JUm1l'Yl t1lI9l'O~1Ifl1 t'lf'illt1 'YlN~l'Wjll'W'lJ'Olq!"

~iJll'j~il'Yli fll'V'l ff ~ 1'If'W ~l'Wfl 11111~ 1 rm r'lJ'j V~~l'W 1'W~'l ~ 'IJ'W1f1'IJV~~mJ,,~iJ ~l'U 1'W1I'f11ff1"~ ~ ~

2.4.1 f11UI't'itlUJ'UMMySQL

</body>

</html>

<?php Print "My first PHP script";">

<body>

</head>

<title>PHP First run</title>

<head>

<html>
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.1 31 d Iij "" '" I 0 31 .,.'Vll-:Jms tf1'l:J\91'j 1J'j en U'lJ'fl1 uriu ICJf\91U-:Jflf11 'j u 'j'l11'J ff1'1..1\911'lJf'I 'j ~'lJ'lJ ~ 1'1..1'II B:i.dft'Vl1-:JLfl''j'l:Jj f) 'il -

ff \lfllJ 'j~'lJ'lJ\l1'1..1 'ft1 'j tJ 'j 'j ill 'j~'lJ'lJ ff1'j ff'l..lL'Vlfl'L~Vf11'jtl 'j ~LiJ '1..1Hf'I f11 'j tl ii1J~.:J1'1..1B\lfl f11'j 'lJ~ 'I11'J ri1'1..1

o i 311ij31OJ ~ 31 '" d d 31vn '11 1'fl'jtJ'Vl'j1tJ1Jty'l11Uf'l~1'I11lJ\91V-:Jf11'j'UU-:J'l[lJ"lf'l..l t)-:Jl'lm 11f'1~'I1'1..11V':)1'1..1'VlLf)tl1'Ut)'l Uf'I~

1 ">OJ 1ij3l0J VIij ~ I 1 V dlijV «9 1ij3l. OJ
fIHf11'j1'i1t1 1\9Ii'lYJJ'W1m~tJ1'1..1 ms un 1'U1Jty'l11\911-:J""] 'flV'UUlqJft'Vl 1'fl'll1f)f11'j fl'f)fl 1 1'fl'l..lllJli'lYJJ'I..I 1

'j ~tJtJff1'jff'l..l1'Vlfl'

ms IPllL'W'W-:J1'1..1'j~ tI~~ 3 1~ '1..1f11'j~ YJJ'I..I1'j eu u fftJ'lJff'4 '1..1ms I9i\9Iff'Wi 'i1~1'l1 ~ u rns H~\91

a Y 0 lq " 0 I G) 9) d' \J} 3!Q.t
ffflli'lf11'j Hf'I\91Uf'I~ff.flli'lU 1'fl f'lt)lJ'UV.:)\9IltJf'lff 'l tl1\1 1'fl\1f)'1..1llJ1tl1t1'Vl V'fl 1'11 t)':)f1mUf'I~'ltlJ"lf'l..l 1'fl'j u

'Vl'j1tJ.uU:JJf'I Uft~ 1m ':)f11'J1~tll~~tJ'W-:J.ut)~\9I!li'l..luft~U1lJltJ~ uils 'lunl 'U.uVlJft mnms ~11'W'Wms" . ..

~ '$I ,,.. Q.f ~ 1 d QI 1 ~ ... 1 Q

CJf~lJ1'll1f) 8 'l11"jtJ1'l..l 'l11"jtJ1'1..1f'1~30 m11'H.l'l..l "llJLf1tJ\911fltl1~Hf'lHf'I\91'll1f)U1Jf'I~Hf'I\91'UV~!f)'l:J\91'H1'j
!Ii dlij!li <!1 Iij!lio OJ v !Ii J'Iij!li
'II fllJ f'I'Vl 1'fl'll1f) ms fl'f)1I1 1'fl'W1lJ WlYJJ'I..Il'j~tJtJ 'ft1 'J ff'l..lb'Vlfl'i'l s V :JJ~1'1..1'II fllJ f'Iflltlflli'l '1..1V f)'i11 f)'1..11'fl" .. "

" I " to.d QI o.c:!:l iii g.I 0 ~ 91
m f11 'J fl'f)'l:J1 f11 'j 'i1\9If11'j '1..111i'lV fll 'j Lf)'l:Jm 'II fl 'l1f)'l:J \91'j f)'j ~ ''If'l..l1 m fl'l11'U VLff'W eu 'I..I~U'1..11'Vll~f)U

" .
19i\91ff'l..l'l'i1'Ufl'l"lflJ"lf'l..l~ Bf11 'j ~\9If11'jU 1 l\91mntJ'ljv:JJf'I~1t111if11'j fflJlllfl ru ~'flb1'Yh-rttlff~ 1.:lf11'j 1~v'I..If. " ~

" " .
L!f'I~ 'ft~ N1f1~ v'li 1 tI\91f'It) 'fl'il'l..lU 1Lff'l..lV U '1..11'Vl1~f) nun1 'II il'j ~ ir'Vl TI flli'l f)nioM'u 1 !~B'U t) ~tJ f11'J

mJ u ff'4'1..1'ltJ'lh ~ lJlill 'i1lf)'l1'Ihtl~ 1'1..1~t~tl1.uV~ 91.:) Hf'I'i11f)f11 ':i1f1'ftJ rrn ff'IJ u ff'4 '1..1ils 1f)~ Hf'I\9IllJ
!lilij 0 OJ' Iij • 1 Iij !Ii OJ ?I!Ii

U'I..I1'Vl1-:Jf11'jUf) I'll 'ltlJ"]5'Wff1lJUtl'W1U'I..I1'Vl1'l'fl.:lf)m1 11J'UV1t1Hf'I 1\91Uf'l~i'lYJJ'W1L1J'I..I\91'1..1UtJtJf11'j

"QI 0 I QCV

'il\9lf11':i'l..llutJtJnlJ1~W

"Iij !Ii«9 !Ii <!! ~!Ii .,. OJ ~ OJ

':i~ V~ U'J f) 1\91fl'f)fl U 1tJ 'j 1lJ 'II BlqJf'Ii'l'W ~ 1'Witf'I~ 1J ty'l11 \911'1..11fl''jflj fH) 'ft'l fIu 1J1) 1) uu f'I~

'ft.fl1i'lf11'j Hi1\91Uf'l~ff.fl1i'lU1'fl~tllJ'UV'l1Pl1tJf'lff'ltl1\1 e111flt)lJl11"lf'l..l~i'tI <ij,m1\91vl ff'li'j l\91t1ftm·n'lllf)

1"l fllJq\91"l'Vlf Hf'I~l'Iill~ (2551) l1lfl1'Jftmn 'J~tJtJ'fttJmnfWfl1'Jl9i\91ir'Wi'll'Ufl'l<J1mn..1

~ ems ~\9Ifl1 s Hi1\91'Vll'l rm Lf1fl \91'j 'l'W'if'W~ ci lJUll tll:)}\91 eu ilm rarl ~'l ~ 1\91tl il'j ~ff 'lfl1~fltl 'j~ Vf)~• ••

, ,
~QJ.c::tct V

2.5 ~lUlll£l'rufltll'IJf)~
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" ,
U'Cl~~.:J11i~ U:WMV~rrtJ'U i 'W'\IW~!~ tl1n'U i'W) ~'lJ'lJ~'\I~n1'j,jnfl) tJ.:J~':1l1i~u:w MtJ~rrtJ'WljY1'UVi

v " ,
ihtll ~tl''Wi''Ufl11lJ~~ m'Ylci1t1~11!VitllJ UY-l'WVi1JiJ,j)~t'YlffU1J'lJ~~m'Yl(Raster Map) )1lJi,j().:Jfl1~

" "i~n'lJ Iilsumu Google Earth 'Uvmllni1.,rv~'Cl i'W'j~'lJ'lJ~lJtl1U'Cl~~'\I~fl1~,jnmtJ~ i~\lnvrl9JJ'U1i,r
, " "

rrl'JJl)m~VlJ itl~.,rvlJ'Cl!'\I~m'j,jnm tJ~U'Cl~!'\I~rilJtl111"n i'W~1'j1~.,rVlJ'Clt~tl1 L'lf'Ui 'U)~1J'lJrilJtl1cu q IU q

'jI <JJ t SI

~lJtl1rr1'Cl~1'U ljY1'WVi~lJtl1 19,105 m.nlJ. mtJ1JfI"llJ 3 ~.:J111~ fiv ~.:J111~~ln ~~111~~~tI~il1:W

, " • ", SI, 'JI....1 iCS do ~ dG} ttl Q.I I 0 lti 91 ,.. d '0 ~ <it " '0

lJnmtJ~'YllJYl'U'Yl tl1tyn11 U~tI.:JfI.:J)~'lJ1J"llJ'W1nUlJ'iJ~fI1'lJ!ntl1 2 "llJ'W1!'YlVtl1U'U1!'\I~"llJ'U1U'Cl~
'j), "

Y1'UVi~lJtl1er~!1:l'UlJ1~)!1'Wrr1n'CllJl~)lri1'W 1 : 50,000 L70l8 WGS8411~VfI~fl11lJ-a1~ty'\ltJ~
, "

"n'l:l W~1Jii,j~ ~t'YlffU'Cl~~ n'l:lW~'Y1l~~'Yln1'YltllVii ~!1:l'W.,rV~ 'ClGIS Y1'W!1'W11~ n 'l'Wms u ~111) ~~ ms

" ,11).1 II) !II '" ... '"tlJ'j1lJ t1n1JYl'W'Yl~'\I~fll)

....1 .Q Ck Q.I " c!A V 1 91lJ'j~rr'Yl1imYlflln"I~'U n~'lJ'lJ 4 ~1'U fltJ ~1'Ufl11lJrr11J1) tl'\ltJ,n~1J'lJ~H~tJfl11lJ~ tJ.:Jf)n'\ltJ~

N'1~~1'U ~ 1'Ufl11lJtln~ tJ.:J1 'UfllH1H1'U '\ItJ.:J)~'lJ1J ~ 1'Ufl11lJrr~ ~1nU'Cl~~ltJ~ errn 1~.:J1'U'\ItJ.:J.. ..
y Q.I .... 1 Q.I 't Q..I 1" ell ~ CII I) euu U'Cl~~1'Urns )f1'l:11fI11lJlJ 'CltJ~mJ'IJ tJ~) ~1J1J t~ tI'Yl~rrtJ'lJn'lJn"llJ ~1J) 111) tJ.:JfIrns u 'j 111)rr1'U

, "
~ 1u 'Cln ri lJN'1~ ~1'U) ~ I9iut ~111U1VitJ~ flms 1J~ 11Uri1 'U#i1'lJ'Cln ri lJYl11n.:J1'UrrmoWrr'lJ tl1 U'Cl~

q <u q q,j

Hi~.:J1'U)~I9i1J!f1'l:1~)m~t'Cl~m,*.:J1'U~1'lil Y-I'Clfll)'Yl~rrtJ1J~~~ 1m ~tI,j 'j ~ff'Yl~mYl fl1'j~~'U1'j~'lJ'lJ
'U 'U

" "4 ~ 1'U !'vhn'lJ 8,3 6 11~ n rr 1lJ1 'j tl tl1 ~ili'*~ 1~11'Ufll s 'l~i'W'j ~ I9iu ~ 'Vi.:JoW'1~ tl1.,r tJ~rr 'WtJU'U~ in
.1"'.1 ..t 'I !II !II ~!IIlJ'j1JlJ1~~YltJ tl1~'j.:J~llJfl11lJ~tJ.:Jfl1)'\IV~~ t'lf.:J1'U

"~!'Yl'Ylu~~'Yli''Yl6 (2553) ~~~~'W1rr1)rr'W~'Ylff'Yl~~iitJ'U.,rmJ'ClGIS 'j~1J'lJ~lJtl1U'Cl~~'\I~
lIJ Q.I 9J d.Q<Q ~ Q.I dG} 911 "" .-rrmlnns tJ.:J'\IV.:J1.h~~'Ylfft'Yltii~tI'Yl~'U1'\1tJ~'ClU'Cl~UY-l'W'Yl~\)~V'Cl'Yl'U,N1'W11'Cln'Ylt'lf 'Wfl1)1Lm1~11

" ".,rVlJ'Clms rr'U1'Ylfffliiff1rr~{ 1,r rr1lJntltl1~rr'W VY-I'Clfl1'j1~m 1~11~t'Cl~)lt1.:Jl'WY-I'Cli~ 'Vi.:J)~'lJ1J rilJtl1
'U 'U •

, ""
u'Cl~~'\I~fll 'j ilnas V.:J\)1nUY-l'WVilJ1~) ,N1'Wrns u tJ~~u tl111 "nu'Cl ~~ lJtl1rr1'\11'\1V~,j s ~~'Ylffi'YltI

" " ,
lJ1~)lri1'W 1 : 50,000 L70l8 WGS84lj 25 rilJtl111"n 254 rilJtl1rr1'\11n1J~~Y-I'UViu'U1L'\I~,jnmv~• •
)~I9i'lJ~~l1i~ U1~flVU'Cl~#i1'lJ'Cll,*GIS t'Ylfl11f1'\1~~.,rtJ~'ClL;.:Jif'W~'\I'U1~!~n(Eliminate) ~~n~'iJ1n

'JJ I I ,

!'Ylfl·11f1fl1~~v'U'Vi1Ji~tI'\IV1J~'\I~Y1'WVi'\l'W1~~~f)(utJtln';h 1 ~) .nu.) Vifl1'lJ!ntJ1n1JU'W1~'\I~ 2 !'\I~

"~ 1'1H'1~~1Ju fll ~I9i~l'ft'UhhJms u ~ 111rn n 1~tl1 tn, ~) ~u u fll ~I9i~ ff'U1 \)mnl 'Cln Y1'If 11".:J\)1n..
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fltu'Wff 1nru~ 11Cl~1ilSlJ'W~ff l'Ul1~~S (2553) .yllf)1Sfff)1Il f)1S~WJ'Ulf)CllmlCl::;
~ ~ ~ ~

~IIU'IJ'lJf)1S ~~~S SU1)::;~'IJ~lJ'IJ 1 m \i1fff)1I1~ lJU III S1~'U 1J~U"~'lJHll~f)~ iI~~D'U ~ lJ'IJ 1
v " I " "IISl ~'U~~ UCl~~lJ 'IJ1'IJ1~ll~ f)~iiiltlJ'H1'H~ f) fltl i1tlJ'H1~ l'tHjru.fll'W U1~lf)f)llVi'IJ 111~1"~ f)-;;111'U

9) .JJ! .J d , dQ Q d Q .1 '1 ..r d?t, .J w <!I
'H'U1Ut1-!l91-!llJrlClns~'Vl'IJ~tlflrumYl'lrJ~UCl::; HC'IHC'I~'Vl1fl~'U'U'U'W'U'VlllJ'iHJ£Jl'l1J1flGJ:5'Inlm~ 11~ fl 'fltJ• •

~ , ~
n'IJ~ .fll'W-W'UViUCl~ ~ f)1Iru~ 'tJtl~ ill'IJ 1 ff1'UrlCl ms ~1U'Urnls ~lfll1.u' fllJ ClU'IJ'IJ01 n'IJ~ 11" ~ 1(1f)1)., .,

"t "" ,
fl1'U1ruU'IJ'lJfl11mh~~1~'U 1ll'~~-!l~~ l'I'IJil ~llJ1S tl~lU'U f)Vl'UVi~lJUlU1~~ fltlf)~lf)iY~llf)'flqlJ

~'U~1~'Umll~~~'Ulll~1fll1g'Ul~ 1~tI~llJlltl~lU'Uf)~'U~'lflJJ1~~1~'U 4ll)~lfl111~un ~'U~Jl•
~ <!I 1 , L!i :1rJ'" ~dl:'d d'fj/ J ~ 0 Jd, ::I!!
l1J~ YI"lf rlClm 'Uuu1 llJ'VjlJ UCl~YI'U11'1111'U111lJ~1I (I~)l-!l 'tJ'U91~~1f)f)1S ~ lU'U f)YI'Ul1'11lJ'U1'U1~~

'tJtl-!l.u'm.!"~111VitllJ LANDSAT YI'lJil Band 4, 5 UCl~3 1~'U Band ~m1Jl~~lJ111'Hi''lJm)~lU'Uf)
", ""

-w'UVi~lJU1'IJ1~~ 1~elii~1'fl11lJ\1f)~tl~'tJfl~f)1l~lU'U f)llS::;lfll1'tJtl-!l~111Vi{JlJ LANDSAT l'Yhn'IJ

81.48 %

"1 "" "
~ If) m S~f)1I1'W'IJ-h .w'UVi~lJ 'IJ1'IJ1~~'IJ ~!Jru ~lJ'IJ 11'W"l!'S~~ ii ~ f)1Iru:: ~11f)111tru~ 'U

lmci-!lJl1'HCl ~'U~'lflJU'U~'H~tl'H'Utl~J1 UCl~Lmci~J1~lJ'U1I6~~1-!l~'U ~f)lIru~ll:i~1'VlV1UI9lf)~1-!l. . ~~ , ~
n'Utltlf) 1ll~llJ"l!'i1~~'Ul1Cl::~f)1Iru~iJiJlll~111fl" 'U-W'UViff1'U~f)1Iru::.w"lfir'U Vl"lf"lfi1~1~'U '~un Ull

tllii Hf)~-!l Hf)mJ"l!'11 .u'11 D1'HCl1-!l11Cl:;1lJ(lS1'IJVmr 1~tlmlu'W~m~~1t1'tJfl~Vl"lfiim1lJfflJ~'Ui

~111VitllJ LANDSAT lJll1lll:'l~fl11lJ~1t1flfllJVi11~tJ{ ~1lJn1J.u'tIlJCl~ f)lIru~tll1f) 111t11 ~f)lIru~., .
",,, "I" " "

ll~~111 til UCl~~ f)1Iru~~"l!''tJtJ~-W'UVi~lJ'IJ1 '1'U'IJ~ nru ~'U Vi~lJ'IJ1'IJ1~ ~ ~lJ'IJ 11'W"lfS~~m eu fl qlJ

". ""9J o.tS adl oo~9J
l'U~S'Ufl1 mS~StltJ UCl~flru~ (2553) 111f)1Sfl'f)1I1 f)1S~S1~'H1'W'U11'11lJ'Ul'U1~~~1t1

rns th n~) ~ tI~1f)" 'IJ~ nru i'U ~cilJJ11'W"l!'S' I~ ~-!l1~ 'Uf)1 S1~ til~~111) 1 ~ 1~ (If)1) 'IJ1.u'tlllCl. ~ .,

" ", • " II

1~m'U'W1~f)1'j 'IJ~'H rs ~~f)1Sl1i''Wtl1m'IJ 1 S1lJl1~ ~Vilfi{J1.u'tl~11~ ~'IJ~'H1S mu~m Sllf)1S~lJ'IJ 1

tl~fi'ms'IJ~ms ff1'W~tl-!l~'U Uf)fll1f)111t11 Uf)1"l!'lmS Uf)1,) tI III ::"lf1"lf'UUCl~~iiff1'U ~1lJ~~llJlStl. .,
l~lll~ lt1"lf'U1~1~tlI9IH '1'UmS'lJ1L~'UtlrlCl~1'UmS1LflS1~'" mS11-!lUrl'U ~~ms msil~Hn'U m~i'mr
~ ,,;. "d <Qa d'~1 I:' ~
l"f'UvJl'Wtl'1'H1'H'U~fl1'WilUl'H1UCl~ rlClf)1S11m1~'H 11~ 'US~'IJ'lJCllJ'UlUCl~L'tJI9lf)1lllf)fll tl-!lUCl~11J'U.,,, .

"lJ1I9Il~1'U1~tl1n'U11-!llls~111fl'

So' ", I

cilJ'ih~lCl~1'U fl'Hl'IJflClll 3 ,j~'H1~ UCl~,j~'H1~mj~~N~fl'U ii~'Uvhl1f)Vi~~'l'U 3 ,j,m1~f1fl., .
I " 'J/,91 I CJ Cit .. I iI I 0 .r!i .oI!!!I: ld.gJ

'HHH'I:: 66.28 UI9ILlJtl~l'U'j::'IJ'lJL'tJI9lf)1l1Jf)mtl~ U~~~'tJfllJCl 2 I:'llJ'Wl 'flfl'W'Wl1HHJCl:;99.17 'tJa~., ., .
" ')I " I

,j~'H 1~ tl~' 'UcimJ 1Cl'lCl~1'U UCld' mJCl~ 0.83 tl~' 'Uciml1il ~ 'H~tlU~~~ 1'I1'L~'U';h~'U Vi,j~'H 1~
~ q ~ q

~ ~
u~ itl~~tl'U ff1'U '1'Hq)tl~ 1'U~lJlh~lCl::1'U l1~Ltitl'U.u'tIl.!ClGIS 'j ~'IJ'IJ~mJ 1UCl~L'tJ~f)nll f)m fl~

lJI .:9 d "0 QI ~ QI ~ ~ 91
'tJtl~lll:; 111fl'll1{J ~ ~11J'UIIS~ 1t1"lf'U~1'H S 'lJf)1S'IJ S 'H1'jl1nW1f)'j 1iS s lJ"l!'l~ UCl~~ eu 1~Cl tllJ
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., "o 'J} 0 d. ...I 9) 'J) 3) .c:::t. I "1 'j} 0Yll'Ul 'lfltJ~:;; 85.2 Yllff1'U t~tJ~1Jm/n<l :ifltJ~:;; 14.8 fl11lJI'lV'lfll1~eJ<lt;l'lJl'lfflf)(;llJ~ 'If'U1. . '"
'lf~'l1'l:;;Yll'Ul'Ut'UI'l~<lVl!flflfl~V<lt~Vl.J iJflJllJlP1eJ<lf)l'llJln~ff\Pl 3 ~l\9)iJU';jf) fleJ 1) lP1eJ'lnl11i'•. " "
'lf~ 11'l:;;Yll'UtoWlJ111lJltu f)U ri~ulufi t;l'lJl~n n cilJ mi'Ul i 'Ut~eJ'UlJ f) J 1fllJ ii <I!~V 'U~tl'U 1t1'U. '" ." .
2) t'U 'lf1'l t~ fl 'UlJ fl 'l 1fllJ ii <lt~ eJtJ~ tl 'U1tJl.J IP1fl<lfl n 'l 'Ii'If-o111:;;YlltJ 11~ eJtJU1'ill flt~eJ'Um 'If 1 fJ•., . "
fll'Hnlll'l'l i'lilJ1n~'IJ U-O:;; 3) IP1fl<I fll'l 'l'li9f(;l11'l:;;'YI1'U'VI1fll'l 'U\Pl(;lVf)fI(;lV<lVi~'Ut;j'U'VIl1'lil1it;l'llJ1'J()•

" ."

~~f)nffn'lHWiJil nrnwms i i'ul'UeJ~t;l'lJ1~f)flqlJ~1i'u11tJ'lf1<1 1 iJl1~ll.JlJ1 ll.Jq~
, "

~l.Jtm:::q~'I1l.J11 t~eJl.J mn~ lfllJ ii~'lil.J11fllJ ttll.J 'l :::tI:::l1uliJ11~mtulJ1m~tI~'W eJti11f111lJlP1eJ~m';j
" ,

UA'll.J'lf1<1q~U~<It~eJ'UlJm lf1lJ ii~~Q'UltJ'U 11~lJ1tuU lU VfJl1it~tI<I'Y'leJ~Vfl11lJlP1fl~f1l'l rihN'il1f)
'j/ Itt

t;l'm'W~fI~eJ~ iJ -J'lf.w'lf11'UlUUl.J fflJ1~f)flq lJ~l i'Ul'lf~'l1';j emu 'l 'Ut'U1'ln<lVl!.fleJfI~fl~! ~fl'U l1ffmn
?I 'j} "" 'j} 'j}' ';;'1 'j} ';;'IJ' 1s)_1tlJ'Umfl''lfltJ~fltJ~:;; 80.0 t'WfI'l1t1J<I';jeJtJ~:;; 20.0 fl1~'UeJfJn11 45 1J ';jfltl~::: 2.8 eJl~ 45 lJ'U'U l1J
'j} &I '" _I &I 'j} '" &I J \1]_1 v '" '"H)tJ~::: 57.2 n1'lfl'fll:ll'l:::\PliJ1J'l:;;tllJfI'nl:ll'lfltl(;l::: 83.2 lJ1itJlJfI'nlll'U'U l1J 1fltl(;l:;; 16.8 U(;l:;;lJV1'lf'W

fI(;leJ<I!~eJtJ~<ll1i\Pl~:;;t~<lt'V1'll1\PltJiJf)~lJ~1flVl~~1l.J1l.J 250 nu tfl~V<lijv~1i'!~iJ'l1iJ'l1lJ.uVlJ~. '"
~ 0 .o::::t tI 9J V <Q":::' 'J) ,d.
fleJ UiJiJt;l'l'n'il U1111t;l'fl11tlllJ1tfl'l1:::11'Ufl~(;l\Pl1t1fftll'l';jeJtI~:;;mm~tJ U~:;; t - test

, .,
fflJfI'~ l1f1'l.Jl (2549) .y]lm1ffn':l;m~fl~ uru111U~:;;f111lJlP1fl~mJ'UeJ~fflJ1~nn~m~'i,*Ul

q u q qj

iI " I

AeJnl1 1i'u l'lf~11';j:;;Ylll.J i l.Jt'Ul'ln~iht.fleJfI~eJ~t"fll.J ~~ll1'\Pl~:;;t~~tYl';j1 iJ-JI'lQ111:::t;l'<I~t.weJffmn.,,, .,
f111lJlP1eJ~f)U'l '*Ul 'UeJ<It;l'm~f) f)~lJ ~'l,*ul'lfmh:;;Ylll.J 1\PltJflmnt;l'.fl1'Y'lf)1'l 'li'Ul uru'l-nu~:;;. '" "" ." ,
~11ff'l 'lfl'Ufl<lf1l'l 'li'u 1'lf~11'l:;;Ylll.J'UeJ~t;l'm~f)n qlJ ~'l i'u 1'lf~11'l :::Ylll.J'lf1~q~u~<lll.Jt'Ul'ln<lVl!.fl fl

I I" f

fI~ fl'H" eu ~<l11-J\Pl~~ t~ <Im 'l 1 11s :::'lflns l1'l,*1l.Jm 'l1~tJfleJmi''Ill'lf~11 'l:;;Ylll.J'lu t'UI'ln<lVlt.fl V
'"

.,., ,
ttrtJ1u qlJuliJ111lJ1tuU1fldN'Y'leJt~tJ~U(;l:;;111ii~ ll.JeJtJ lf1I'l~t1' il

., "
U1~lJU111';j1~l.J111U(;l:::1J1,nJ:::n~iJm1~1!'UWJ1tJflth:;;ldNmJ'W\P.IJl.J1f)~ lnf1l'l';j111'l1lJ.ufllJ~ 1\PlEJq q q,e 'U

., ", .k
U1~fl~.wtJl1 9f~U'il~,rl.Jfltu:;;vh~1l.J\9)~nci11'~Yl~Hlfl~1,*HiJiJ~1~fl~ HEC - 3 ff1l1fiJm'l1!f1'l1:;;~

m'll,*Jl 'll.J~l.J~ H~:::~lmfl.J l~t11~tJl.JlJ11,*mJ1J~1~fl~ WEAP ~~ff1m'lm1EJ~~1\9)11f111lJff1flru
".,

1~~<liJfl11lJmlJ1:;;fflJltJm1~~t;l'1';jU1lJ1f)f)i1U1111~1(;lfl~ HEC - 3 ff111fiJm:;;111tJm1~\Plff1';j

'" "',
~~~f1l'j"~\Plt;l'1'lU11l.J.wl.Jl1 u~~iJf1l 1-W\P.IJl.Juruu ~l(;lfl~ffl'l1 flJ1h enau f1l1~\PlEl.J1~ll.JmJ~\Plff'l s

!II 9J I !&I

1;Y1tJihhtJ ~1lJ 1tJ f1l1 1111111U1~ ~~.wtJl1 'Y'l~~lJl1~iJf)11! ff~lJ t;l'~1~f111lJil ,rom 111ii~f111lJff1fl t1J

.,., .,
ms 1,*ih!fh.J~mJm'Y'l ms 1,*'1.h~1eJfl11lHhflru~~,:j'Uru111\9)~f)~TJ flU!:;;m surns ~lJlhlh1 ~tJ111

U (I q q

v ." 'j/ I

u~:;;qmj1iJHtJ:;;n~ ~~ihi1ff~U~~~~f1tl!:;;m~lJm~qlJU11h1~l.J1J1~!~:;;iJ1nbn~ !'WtHffl.J~Ul.J1., .,
'YI1~f)1~U(;l:;;m'ltJf)1~~1rWl.Jf1l1-W\P.IJl.JIf)~ 'f)U~:;;~l1uiJiJm1~~ff1 'j"Un:;;\9)iJqlJul1~eJi,r'YJf)fl1f1
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" I " I

oW'UYiu~~UiJiJUV-l'Ums l'Wl~tJ(;lf) 'il1f)mlJ'lf(;ltJ 'j emu 2) '1t~VlJ(;loW'UY\u~~u iJiJUV-I'Uf1111'W1~tJ"f)
<u <u <u

V ,
!II d Gj!ll!ll "i d _I !II d I _I

'il1f)'lJ6lJ(;lVll'Jt'VlVlJlm~ 3) !'If'lJUlJB'W'U'Vl1'W1~lJ(;lf1'il1f)'lJ6lJ(;lVlldn1UlJff'J'UUiJiJUH'Urm 1'W1~lJ(;lf)~ ~ ~ ~ ~
v v

19)9) ...1 I 91 0 cv d d I I ..::!i Y
'If'lJul.J(;lmlJ'lf(;llJ1~'Vl1'U 'WiJ'Jl fllUII'lU-'lfl11'Ul'Vl~ 3 mU! lJfl1'j~11'J1~ 3,370 O~ 4,380 mu

~f)1J1fftlllJmI9i6tJ ~~ii111lJ1ru J1~1f)11~ri'l'il1 ~ uI9i1'UflVlU~~ fl'J1lJ~U'lf1nJ1mw ~'1t~UlJ"1\1 °1 qJ <u

'JI I " I

VI1'J1YivlJiitJ1lJ1U!'I11~'lfr:h n4~'l'il1f)Vi'il1'ju! loW'UYil'W1~11\lf)iJ1nU!VI U'Uri1~'IJ6~1m ~f)1m:Wf)"6~

'll1W u 1f)w;h ~UlJ~ mlJ'lf" 11'j ~'Vl1'U H" fl1 'jfff1'l:J1UffVl~ 1..rl 11'U11'j~ 1v'lftJ 'lJ6~~ UlJ" 'PI 111YimJ
" <u <u

, ]I , I

MODIS 11"1 V"If'J'l1'J" 1Yi'1,r~6l.J~oW'UYiU"~H u iJUH'Urrm 'W1:i:11\l f)Yi'l'i'Umj uu riUuu ~l"eJ~ d111f u
v v,

~Vll'lllJtI"11'l'lJU~fl'J1lJ~eJ~f11'j'l111 'UoW'lJYi'lf~tJ'j:i:'Vll'U'lJ'UlV1111W
"~, y

~'j !'lfIJj' 1'W~'VleJ~(2552) fff)IJ1!~ U~ rm !tJ~ViJ!YiViJff.fl1t1f11'j.ijVlf)1'j'W1'j~1111~eJ~r1m

m.f{J1'lf"U~~'Vl1'U~nfl11lJL'ii'lJU ~,:j!1{1~U,:j~fll~~fl1~ 1J1'mh~1'W1m ~fll5'lf"U ~~'Vl1'W'lJ'W1~f)"1,:j<u q

" I V I 'J) I"

~~~'U !'wv~'il1f1iif11'j'IJfJ1VoW'UYiri~'I11iJ1nU! 1m armu N!~'UU"~f111 IU~ V'Un'ilm 'jlJf1111 t'W1'il1f1
d ~'J) ~ 'J): .0

f1111'W1~tJ"f1!t1 'Uf11sWV'l f)~ - tJ" 1 H~ ms il'j ~llJ'Ufl 'J1lJI'lV-'l f11'j 'Ul'lf"U 'j smu ff'Vl1:i lV1v., . .

principal component analysis (Pf.A) ff1l1f'lJ"Vln~'lJU'l~6lqj~nU'U'W11U~1fl11~lU'Uf)~~Uf)fl~lJ

~'U~lVlii ISODAT A H~f11·mtJ~~6l.J~Vl1l!YifJlJff1lJ1'j\l ~lU'U f)'lfilVl'IJU'loW'lfIW~l1iJiJ!!H'U ms

Itl1:i:U"f)'l'UI'lJVl1m~f11'j1~1~'U 4 ncilJl1t1f);{v ~1'J iJvv oW'lflS- ~f) Im~ff'J'UH"l~/l~~'U~'W l~w., .
'JI , , iI

oW'UY\'U1~11ff1lJ1'j\l1Im1~,.,jHiJiJUV-l'Uf11'j 1'W1~U'flf1Yi~Nn'U 1~ 4 f1~lJ 'il1f)~UlJ~ffi1~f11HY~'W1'id • <u
, "1 I

('W.ff.2S36-2548) ~lm~V'lJV~U1lJ1u!'W1'jlVtJYiri~'il1'l !'vhniJ 4,890 ~1'U nu.u. 1V1viiu'U'J1UlJ lVilJ

y ,

'lf~U 'j ~'Vl1'U'1'U-W'UYi1m ~f)1'j'lf"tJ s~'Vl1'UU:Wf)"~~hT\lllVIfJ'1oM~Ul.!" MODIS SllJniJUiJiJ ~1"~~
Up'c> 01.% d Gj!llV I

WEAP !Vll1m1:i:11t1'U'Vlll":i:U'lJ'lJ!1H'Wf)1<HW1:i:U\lf)!'If'IJ6lqj'' MODIS 11"1{l'lfJ~!';m1 (tI.ff.2S44 -

2549) ~UtJ"~I~'Ufl1'WU~~f)~'lJ 15 l'U'lJV~IOi''lfi1NDVI Im~ NDW! f)1'jtJ'j:i:lJl"H"~VlJ" '1tl'Vlflilfl<u

'j) • "

lml~l'U l~ff~WJf) fflJ1;f)f)~lJ~'loM'I11'lfBU~~'Vl1'U'1'UI'lJVln~il11fleJflBeJ~I;'jU'UY\ l'Wff eJ1~ f)1'jftmn

m'l~m~'W1911-'ln'U iJ1Jtu111UB~6tJff'j'j fl '1'UfI1'W'j llJllV1f)191l~n'U V~l-'l l:wiJ'J!v~hfitu'Vl1~ffii~
u • "

"J Q.I" o..di.d Q Q.I v ':tJm U! v~ 'lffJ'W~'tJ (2550) 'Vl1fl1'j fff)'tJ 11'j U~ fl1 'j VIVlVl1lJ'W~lVi'll U~fll1lJ I'lU~ms 'U1

" I t I

ffm;f)mllJH'l oM'I11'lf"U~~'Vl1'UhH'IJ~n·:nl11fl~fHW-'ll;'j trw Yil'Wff mv m;'W1911-'ln'UiJfll1lJ~ 'f)-'lf11'j. ., .
y y

'I'i~'1'Ufl1'W'jllJHVlf)~l-'ln'U~fh~ hHhrmhr1tu'Vl1~ffi1~ 1Jtu11111"~'f)Uff'j 'jflf11'j '1oM'W1'IJ6~fflJ1~f)u u.

", V" I

f)~lJmoM'W1'lfmh~'Vl1'UlJ1f)YiffVl 3 ~1IOi'iJmf);]6 1) 1:wihm~~'I11~'U'Vl'Ufl1fJ'l'U-w'UYi~1'l,rlnVlf)1'j
(I <u q q

y y ~

'IJ1V1Ufl,,'U'I112) 1:wihm~~I~iJnm11'l'U'lh~q~~'U 11"~ 3) 1'lf-W'lf'1'Ufl"6~11'U111tl'U'W11:Wff1lJ1Hl
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~1'Wl ::lJlJffU ff'W!'I'lfl'!~~~'fl \911lJ1.l'j::dJ'W~i'lfJWfll'Wfll'j lJ~'I11'jUlJlJ~ -!lHmYlJt]'I'li ff1m'j (),)'flfll'j
~ ~

'l!tJl.Ji'lI9il\I""]!<Jf'Wffm"Mflii ri1'Wi 1ll t 'Wm 'j lJ~ 'I11'j,) 'flfll 'jU 1rh'WIflW en~tJ t11'11'W'fl'lJeJ~1'11~1'fl'lJ~~
1-1 d II] 'j/ ... .J ... '" <Q ~ d'1I] 'j/m lJ'lf-nl1'j::'I'll'W lJ'j um ll'l'l !'fl'WWl'W1'lJ'Wff1ll U (11Pl~1Jff'Wtl~11PlQl1'j:: ff -!lfl'lJ~\ImHl'fl1l1f1H'W !'fl

!lI nl ""nl """" "'in 1 1 !lI'I!lI 'j/d J!\9l1lJWnll\Pl~\lfll'Hllflfl1'j lJ'j ~llJ'WlJ'j ~'ff'l'l1ifll'W'lJ~.:I !lJ 'Hlf1'l lJ 'flf.JN!GJ5\11'WUi'l~~!6)W1~lrufll'W
., <u "

~ V SI 1

'I'll~U l'lJ~~~t,*Ul I!'i;l::m'j 1li~'flmlJfll'jri.:lu l'lJ~~I~l'l1'lrlViGJ5i'l1.l'j::'I'l1'W
d' rI I"

ff1ff~ 'Wlfl"l'YI~ (2550) 1tll11f1l'jfff)'l:J1 'j::lJlJff1'jff'W!'I'lfYt~~fll'j 'jlfJ-!l1'W1'11~1'flr-li'lfll'j

o .,. , !lI1!l1: 1 "".... '"dt 'j/ 1 'j/'flll'W'W.:I1'W'lJ~.:Ifl'.llJfj 'If'W1'lfi'l1.l'j::'YI1'W 'flfJlJ')\91Q1.l'j::ff~f1t'WeJff'j1.:1 11'jum m::lJDl1'W 'lJeJl.Ji'lUi'l::
~ ~

~flJ'Wl'j::lJ lJf) l'j'jl fJ-!ll'W1'11~1'fl~i'lfll 'j~ 1!11'W~l'W'lJ~.:jf)rilJNt '*GJ5i'l1.l'j::'I'l1'W1'W1fI'j~fll'j~ l\1tnlJU 1
q '"

iI ,. d', ~,~ d'd Js 0 _I ~ lIJ3I d
'111fJ!'W1iNlhll m fl'lJ1f.JeJhIl'I'ltJ'j I'W\911'WtJtll'W ') t1f111lJff:: 'fl1 filli'l:: ff1lJ 1'j (1lJ 'j:: IIIhi r-l-nt'fl 'j 1'fl t'j 1

'j ,)lJ~~ff'j 1.l'j1fJ.:I1'WNi'lt~ eJ1.l'j::fleJlJfll'jI'1'fl iY'Wt 11'lJeJ\INlJ~'I11'j Ni'!fll'jl') fJlm11f)U'I'l'flff~lJfllll '*. '"

" ~
n ri lJYit'l!lJU~-!lIl(l:: n rilll1 f11'j1.l1'uil 'j ~ii fffll'W fll 'j ~'flf) l'j UlUl91fll'iH t hi til hims• • •~ , ~

~Wlhllflll t '*U 1t urns ~~\91U(l::~WW'W~'jfl'il lW::tll'W fll'j~~\91l1t'*u l~~l~iilh:: iY'Vl~m'W ul'i1li
~

Ul91fll'il-iln'Wt'Wtll'W rns ')'flflll U1 ms u ~'I11'j~l'WfllfJ t hi~~rlm ms 1Jl~ ~~U(l1' fl'l:Jl\]';iW~ctfeJlJUCJflJ
_I 11] !lI", '" !lI!lI d _I 'I !lI1J ~ v'j:: 11lJ'lf(llJ'j ::'I'l1'Wf)l'j t 'fl'j u rns ffhl lJ'ff'4h1 'ill ru11I'll hil'Vl'lf(llJ 'j ::'I'l1'W !hims Uf) !'lJlJty'l11'fllhl ms

~'flf1lnfl 1tl~~1-!l'j1'fll~ 1 unerns 1tl1'Dfl11lJi't~fJ1nlJ!~~-ilGJ5i'l1.l'j::'YI1hl111m~1'l11!l~t hi 'j::'1111-!lf1l'j
, ~

1.l'j::'lflJ ri1'Wl~fl~iJW'I11 t'Wfll'j,)'flfll'j UllJfl11lJU\91fll'il~nhl i'W 5 tll'W 1tlun tll'W fll'jlJ~ 'I1lHlhl• u

me t hieJ-!lrlm tllhlm'j1Jl~ -!l~Ui'l1'fl1l11]tlJ'I11\l 'jw::ctfmmCJflJ 'j::DlJ'lfi'll1 s ::'Vllhl til hirns ff'i1lJff'tfW

'lJ~~!~1'l1'l!1~'lfi'lil'j ::'I'l1'WiJW'I11tll'Wfll 'j~flJ 'W1m 'j~~\91U(l::~11111-J1i'jfl111m:: iJ W'I11tll'Wm 'j~~IPl~
" ."~ ~

1,*u 1fl~l~lJl1 'j :dY'YI~m'W u-n:: 'fflJl"Mfll1'j::fflJiJ ty'l11fll'j,) 'flfll'j U11li UIPlf)1'il-!ln'W !<fwm 'Wl::flU
,.. I I ~ jI

1li1tl1'lJU1IPlllJt1mVit11'l1'W 'fl f111lJ1livi,)~~ui'l::Q~h nlJ 1'Wfll'j ~'flff'jlU 11-HUnfflll"Mfl fll'jiJ'fln'W

'" "'.?I dt "'I c:l !lI ''''I.,. <Qffllm1ltlHlJhI!m~,nJ~!fllJ'lJ~l.Ji'l'j~'I111'U'fl ~'Wff~'I11fllln~1.!mflll 2550
~ ~ ,

~i'lmlfffl1ll'WlJ";h ffm"Mflm;llm,*Ulvi~'ff~,mriml1WlJlm~'W'lflf.J iitllf.J!~~f.J 55.20 TIq <u q q

o d c9 Q.I I!!!l 'JI ~ ~, t,
'ffl!l'ilflllfYfl1ll'j::'fllJ1.l'j::()llfYfl1l1 'j~w-n::95.35 t1JhIffmGJ5flfl'.lll'Vll~fll'j !fl1l\91'jfffll'W'I'l-ilff~~fl'.lll

U\91f)l'il-ilnhl ~~l-ili''flt 11'W;;eJ f)rill ~!'l!lJ U~ ~Ui'l::f)rilJ~f11'j111' 1111'j -!llJ'j:: £.I::!1i'l1mlltJhI fflJ 1"Mf)eJ-!lrl f)'j• • •
iI I jI , ,

Nt,*U1GJ5i'l1.l'j::'I'llhlm~f.J 17.18 TI IIi'!:: 20.72 TI ii~hll1l11fll'jlf)'l:J\91'jm~fJ 15.65 11 Ui'l~ 17.3411
'" iI 51 t I ,

ihl~lhl1'Wi1!'ih.J~hlYil'lJ\91'lfi'!l1n'l'llhll~~t1 12.01 tiui'!:: 15.61 1~ hlflfil'lJI91'lf(l11'j::'YI1hll~~f.J

3.6411 U(l:: 1.73 11

,.. I' I "

t hi~ hi,yhhW'flG1Hn.h::'I'lltA'n 6 'lJeuun hi iH 191()lh:: ff~rlt~ flf1mnff m'Wm 'n)'flfll 'jU1U-n::iJW '111ms. "~ ~ ~ v ,

~'flflUU lUi'l::nJ~ rJ1Hl1rJlJvi~ rm ~'flfll'j Ui'l::iJW'I11ms ~'flflllU 1'lJ~~~~fl'nsm~U lGJ5i'l1.ll~mu l1" ~
~ d Q,t ,.,,, ~ ~ f 0 ,.,

!'lJIIU'lJ~tr~:: f11'j 11nnh ~ 1'fl rJt 'If'lJUlHHllfl fflll'lffl'l'l ~ff~~ n i'lll 1I1hlTW 253 llrJ U-n~t 'lfUuu
• <u •
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• y •

J11U'lJ'lJVimm:::: nu 'lu rm .o~fll 'j'VI1'W E.J lmu l1Vi sms tflElIPl'i'tl eJ .:!1flEl\9l 'i ns
'"

y ,

1':i 1'Vl'VInl s lJql1fJ (2551) ieA'Vllfl U fffl'l:ll fll d ~~flld'Yl f'VI fJlmU ltVi Vms tfl'l:llPld 'tIV \I
y ,

D'lU'l1Utl\l~1't111 ~l'lJ?1Ul~'lJ ~11f)tlihG]fl\1 ~\I'I11~ill'V1U iJ1191t111'J:::bY\lf1LVitlfffl'l:l1flld '1~'Vlf'VIfJlm.. .
y • y

lJlLVivfll'HflEll91d 'lui] ~ ~'I1U'tlV\ltflEllPld mD'lU'l1UV\I~1't111 ~l'lJ?1U 1~'lJ ~ltf)ViJ1G]fl\l ~\I'I11~ill'V1'W
• OJ

fffl'l:l1"lf1\1fll':iVll'Wlih1?1:::'Wl11f \I ¥tv 689.44 ?1fl'lJ1~n1lJm~V 'l~11?1:::1,410.36 ?1fl'lJ1~n1lJl91'j~tl i ~
'" OJ,Y Y

191llJil 1)0)u 1'W'tIw:::Vi 1 f1':i\I fll ':iri.:jU 111{1:::111~ \If rnn f\I iYl91'l ~i IPl~~ bl'l 1 U 1"lf{l11':i:::'Yll'W1:11'11f'lJ ms

~'VI1:::11?1fl"lf1\1 fll':iVl 1'Wlih1?1:::'Wl11f \I 1,321.76 ?1fl'lJ1~n1lJ 1911 ~ V 'l~1W::: 1,931.18 ?1fl'lJ1~n1lJI911 ~ tl
OJ ~ '"

V

'l~ \9lllJil Wl'lJ ~'l,r 'W fl11lJUlPlfl~1\1 '1u "lfl\1fll'jVll'WliJfi V 632.34 ?1fl'lJl~n~lJ\9l)~tl 'l~U?1::: 420.82
OJ

" It,

1I?1:::iJ111lJ lWU lVim~ V ~ 1flfll d 1'VI1:::11'{1fl,j' 11Vibl'llJ Uti U1i111~'l 'Wfll ':ill1 n~m ':ilJ eA'1l.! v'W '1 'tIV\I

1 fl'j \lfll'j ieA'Vfl

ms ieA'f 'lJ,j' VlJ ?1'ti11bYl1 eA'1'W~ 1\111'1"lfUIPl'tIV\lVi"lf~ 11?1fll911lJ fl~fll?1 !!?1::: 'tI 'WllPl~~h.! {iVf1 ':iV.:j iJ~ I ~ QI~
V

QI tV tJ' QJ .oC:I. QI Q,I 0 I

fl11lJ bl'lJ'VI'Wli'Vl1\1u 1fl nums u d 'I11':irns ~ IPlfll ':i'Vl':i'VImnsu 1't1V\lfl'llJtfl'l:l 191':ifl 'J "I

• >I

i:J:::fJ'Ylli ~~V'WU~1 (2542) ieA'ffmn fll':i'lJ~'I11':im':i~~fll:J'Ylf'VIfJlmih'tlv.:jflrilJtfl'l:lIPl'J• •
!j.I9): '(v ~ de.- d'dt~ &Q.I
f'lh'W 1~lfl1 f1Hfll':iG1Hl11':i emu UlJ1\1 - fl1?1lJ lJ1lPltl11 ):::bl'.:jfl~'VIV~fl'l:l1t1\1?1fl'l:l W:::U?1:::bY.fl1'V1fll)~ .

SI 9) , 91 ,

'1~Ul't1V.:jflrilJtfl'l:lI91':i m m~U1 rViVfffl'l:lli]umlU{I:::,j'mj~!!~\I 'l 'Wms 'l ~'Ylf'VI(J1mu 1 rViVfffl'l:llU'W 1
• ~ u

V 9J, ,
~ Q.I ClI 0 I "'lYo d:t Ci ~ Q.I .. I d

msrns us '111) rns ~ IPlfll) 'Yl) 'VIrnm 'Wl't1tH fl'llJtfl'l:lIPl'j ns fj ''If'W1 1m:::1'V1V~fl'l:l1lJ ~ ~nuNlJ 'j::: ms 'Vl
>I V

iJ f'l{l~ ernsu ~ '111) mr ~~ ms 'Vlf'VIfJlmU l'tlV'lflrilJ1fl'l:l 191)fl) m~U1. '"
N{lflU1~fJ'VI'lJ11 tfl'l:l\9l)mflrilJ~1vdNri1'W'l'l1tU ~VfJ?1::: 85.8 'l'l1'wnmYlflru~vflU

• " u
>I >I

J1lJflrilJ!fl'l:lI91':im ~'l ~U1 ~lflt'l1I91f'l?11l'111fliJfll'J) 1lJflrilJi 'Wfll'j 'l~lh~:::fh 'l'l1'iJWJ1lJbl':::~1fl 1 'Wq cu q q

'iJ , " I " SI'1 3/ 0 0 1 3/11) 3/ "> "> CI 11)3/ "> CI ~ ''''' CI 3/ 1 3/ ~"' "'
rm ''If'Wl U?1:::m '11tlPlf'l?1f'l?1I91~'VIlJ'tI'W'jlfJ t~1'V1lJ'tI'W f111lJ1'lJ'WV~~'tI'W1Pl1fJ 'WlPll'WlJ~~fJ'Yll.:jbl'.:jfllJ
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"'Vl1'Vit.Jlmtll'\ltJ~mll~lm

" " ,
111111:; ffll rns ~~ rn 'HlH'Wrrmlnn 11"~ f1l1"~ ms fftlHihllll ril'W i'Wtll ~n)~ms 'Vl1'Vit.Jlmtll1'~ tJ~ ~ "

jI jI tI v t

~tJ~fhif~~~l~ mr ri ~tll ms 11~UH'Wms ri ~lll rm l~tJtll1itlllri ~lll ms f11l1'W~tlU' M'III ~

~~ f1l"J'Vl1'Vit.JlmJll~tJtll"J lf1El~11'yh~fll1 f1l1 19i~ft'W' llU,,:; rm 11~UH'Wri1'Wll1tYv~~'W tJ~tl'lJ

"tlrillfl'Wl~t.J~'lJl'ltlcill 1'l1'Wtlrim~i ~tll U":;ltll:J~lmri1'W htruV~'\Il~fll1111fl11111'li'111l i'Wl ~1J'lJq q q QJ tJ q,
jI t t :II I I

Q,I Q,I o~ d Q,I Q,I o~ drm 1l~ms 'Vl"J'Vitilm 'W11'Viernsltlll~"J'Vl1l1111~ffll ms ll~f1l"J'Vl"J'Vit.Jlm'Wll'VitJrm lf1l:J~ 1'Vl1l1111:;ffll

" "'\Ill ri1'Wll1rutJlfft.Jtll1l1fHUJtlltJ~ 1'Wf1l1"; lf1l11tlll~1 ltlll~lm ri1'W1m.lJtJ~111ihh'W cj1111'Wf1l1
" "

\}1' h~
tC
l(}'l tJ'2 15

Tuk
Rectangle

Tuk
Rectangle

Tuk
Rectangle



~ ,
Lf1'hl~'Jf1j 'l'U~'U.yj 25 ~1'U'fl'IJtl-:J~.;J'I11IPltl'U'(l 'J lGJ11ilil U'(l:: 19 ~1'U'(l t 'U~.;J'I1-)~fJ 1ft1i'J '1i'•~ ~ ,

c9 CLI~ ~ I d QI d.
'J~tJ~nmfl'f1'hl1'Y1.;Jff'U 12 !lPltl'U 'J::'I11VU~fl'U 'lJf1'J11'I'lJ -1i'U111'l'lJ 2553 (fll'W'YI 3.1)

"" .-
3.5 f11'J 1!m 1~'I1 !W::flflf1U 'U'U'J::'U 'U.;Jl'U

3.6 f11'JVlIPJJ'UlU'fl::m:Jf1LL'U'U'J::'U'U

3. 7 f11'J'lh~LiJ'U'lh::ff'YI~fll'W'lJtl.;J'J ~'U'U

d 'J},J
3.2 f11'Jtf1'U'J1'U'J1'lJ'lJtl:l.Hl'W'Uill'U., ..

, ~
c2 ~QI ~ Col QI QI 0 QJ III .d.

f11'Jfl'f1'hll1'iHJ!"Hl'WIPJJ'U 1 'J ~'U'U ftl 'J ff'Ul'Vlfl'f11'J 'il~f11'J'YI'J'WfJlf1j'U 1 ~.;J'I11~ 'Q'U'fl'J lGJ11il'U
~ ~

U'fl~~.;J'I1-)~tJ 1ft1i'J f11'J,p'hl'W'Uf11'H1U.;JflflmtJ'U 8 '1J'U~fl'U ~.;JU

,
q

'lJ'YI'YI 3



3.3.2.3 Quantum GIS version 1.6

3.3.2.2 Appserv 2.5.9 (PHP/ApachelMySQL)

3.3.2.1 Windows 7 Ultimate

~ Q f/ ,
3.3.1.2 lmV~flVlJ'Vt11~V':i'CIfl'\Jltl (Client)..

~ Q fI
3.3.1.3 1m 6.:J'VilJ'Vi(Printer)

3.3.2 lU111fl"J)Jflt))Jib19lt),l (Software) U1~fl8'U~1fJ

~ ~ .1 v3.3.1 fl8)J'YfJ19l8"J(Hardware) lJ"J~fl8'U~1fJ
~ Q (( I'

3.3.1.1 lflHNfl6lJ'Vi1l\PIVmlJ'Ulti (Server)

" " .
li rms ~hn'ilH'CI~l~'U ~ 6lq!'CI~'Wjl'W'U6.:Jlfl'l:l~':ifl':i 'Yll'Viuin ':iH'Hri.:JUlYiij1 'W'lllJ'lf'W

~ . "..
ils ~Ul'Yl'U6.:JH'Hri~ U1Yi'~' 'WHil'CI.:Jlfl1:l~':i ~'WYiH-U'CI~Yi6~' 'Wru \PI'1milr ~'Yll 'WH'CI::'W6 ruu \PI

'tr'CI-U':i::'Yll'Wlilfll':i,j'WYifl~lU'Htl.:J~fl~'U6~U-U'CI.:Jlfl1:l\PI':im ''Wfl~lJ~16th.:J

~&., ..
_ ....J!. ~ ...,._

'. ·lIIivi
I
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~ e v oC:\q a 'Q.I'
3.4.2 fllll1f1l1::'l'i'U8\1~U~::11ifllll~8flfl"l~V118tlH

o Q tI'j} d1" 0 1'" 4 d'3) QI'Vllfl1'j 1!flll:: 'H'Ufllq!"'VI ~ 'ill flms ffl) 1 'il ~ Ufl ms 11m1:::'H'Ufllq!" 'Vll'WVlm
" I 91 I " ,

!1'Hri.:JlhYilji lJ"ltlJ'l1lJ ,j'j::Lf1'Vl'IJV.:Jl1'Hri~ihYithlJ1 i ~lh:::1tJ'l1U Uty'Hlfl1) i ~'Vlf'WvlmulYi'WtJ i u
" , I ,

"lt1J'l1lJ1!m 1:::11~tllq!"!; .:J~lJYi Vi1~mflfl1'j 1~1J-wn~u,j".:J'lJV~lfl'l:l~1 ns ~lUlJ nuile .:Jlfl'l:l~)nsVi
" .

8~i 'Ul'U~'l1",j)::'VlllJU":::lJ tl f1L'U~'l1",j'j::'VIllJ 111:::1f1'Vl'Utl.:J'Vlf'WVlmU1ViUllJ1 i~1lJu~,,:::u11,,~
. "

'j1lJii.:ju11"~lfl'l:l~)mVifl~i'UL'IJ~'l1,,11)::: 'Vll'Uu~hJ1~f1J11)::: 1V'l1U'illflU'Hri~Ul'l1,,11):::'Vl1U

....." 19-1' d jI cv :'illnm ':i11m 1:::'H'lJVlq!"'il:::ffllJ1 HI1JV fl ~ 11 "ltlJ'l1lJlJ rns 1'l1'Vl':i'WtJl ns U 1'ill fl
" " I I

U'Hri.:j,~U'H ljtJty'H 1ms 'lJHHlfl" lJ'Vlf'WVlfl ':iUnf~fl 1li I illJ ~'U ViYifl~1ul'U~'lf,,11 ):::'VI1U

'H~eu flflL'IJ1Pl'l1,,11):::'VI1'U1~ VflrilJ Nl~ 'H~tJtj fl1'l1lf11) ffllJUOUl 111-Wl'lllJ1 L~tlUl '111-ffuU 1. .. ..

o <V .ot
N= 'ill'U1lJfI'j1L'jVlJ

N
n=-----

1+ N(E)2

fl1 sflllJ 1W 'lJlJ1~'UV~fl~lJl9i 1fl dl~!m:: 1~i ~~~) ms 'Hl'UlJ 1~'Ufl~ fl~lJl9i1fl~1 ~

U1J1J'Vl)11J~llJ1lJ,jn'l11m 1~Vnl'HlJ~fl11lJL~flJ'U~ 95% fl11lJN~'W"1~ hhn'U 5% ~.:J~~'j'IJfl.:J

".., d

Taro Yamane (1967) ~~lJ

290,100 flf1!~VlJ 'tlJV1ff1i)~llJ1lJ 90,476 flf1L~fllJ (mlJ-ff~!ff~lJfl1'jLfl'l:l~), 2553) u,,::

nl'H'U~r11mllJL~VltlJ 95% fl11lJN~'Wm~ hilnlJ 5% ~~ 1~fl~lJI9i1fldl~ i lJfl1)fffl'l:llf1f~if ~llJ1lJ

~1fl ~ 'ru 1lJ,j):: 'l11fl 'j 't lJ fJtJ") 1'l11iloW~ llJ 1lJ(1967).c:t.d ~ 0 d
11if)1'H1J~~Ul~ffl!'j1)'lJfl~ Yamane

" "fl11fhl1'U~ 'IJ'Ul~fl ~lJl9i1mh~ 't 'Ufl1'j 1.ijt:Jflf~oW~1.ijV1~nl'H'U~ fl~lJI9i1mh~~-w

"''' "" «I " "i l: J'.ot ",J' d'l.h~'lflm'VI L'lfL'Ufll'Hl'fl'l:llfl'Ufl11 'UflH'UrHl Lfl'l:l~lm'VI'lJ'U'VI::LtJtJ'ULfl'l:l~'jm

't'U.ij~'H1~ fltJ"ll'l11iloW U,,::.ij~'H1~t:J1ff1i)•

3.4.1 fll~fhH'U~'l.h::'I11fl~
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" "n, 'j~1J1Jff1JtJ 1Ll1ij INrI~~INrllN~~Yi"ll'~'WUrl~'Vl'WflljU lU llJl 10M~ .
" "H j~1J1J~1JU lij~rI~ovm~il~Vl'lfurI~I'i'W'Vl'Wf11jU lUllJ11 iI .., •

" .
Difference (LSD) 1I9ltlioMn:1J1Jff1JtJl ~1'W1'W4 iY~'Vll9lrl~~'l'11f11'jffflln ~"'~~~~t"J'1~~'U'Vl'W~~1~~ .. "1I9ltlih ltlrl~!BeJl9l'UV~i1~'VlI9lrI~~~~U

fflJlJ~jll'W

!

I ~ , w
.c:S.c:l o.d.ct I Q.:!I iI 0 0 lSI iI

3.4.4 t11'lfft1'tnn 2 1~tJtJ~tJU1'Y1iJNt1f10Nt1fH'1f1'W'tIHt1~fI'U't'J'Um1U1UUll t'tl

ffnfJ11h ~lfl'Vlf11:iIN~~i 'WYi"ll'<Ul11~1<Ul1mUtl1 1~tl11~UIN'Wms 'Vll9lmHutJ1J

Randomized Complete Block Design (RCBD) !tl1t11JliitJ1J~lm~tlll9ltl'oM1~ Least Significant

. . "
i1~'Vll9lrl~~.yj1 !!'I1ri~':h'lfrltl'j~'Vll'U

ffnfjltl'j~!fl'Vlf11'j ~~~ i'UYi'lf <U11!~1<U11mihn 1~tl11~U~1..I f11:i'Vl~rlV~U1J1J

Randomized Complete Block Design (RCBD) !i.J1t11Jl.yjtl1J~lm~tll~tlioM1~ Least Significant
" .

Difference (LSD) l~tlloMi.J'j~!fl'Vl!mri~tJl ~1'U1'W 2 i1~'Vl~rlU~ VllnUfffn,:11 ~rI~~~~~'~
. "

~'W'Vl'U~VL<J hWihltlrl~!Vtll9l'U~~i1~'Vll9lrl~~~~U•

!

'i iii , (V I do 1Jl9l& d 91 tI
Non-probability t~ tI 'lfU1J1Jff~1Jtl1lJmlJn'llJ~ 1V tlN'Vlf11'11'U~ n ll~~~f1!n1J'U U\!rlmlJV~flf11:i

1J~'I11)ri1'W1Ol11JrI!~U ,,r!<Ulo~n~lJtnfjmm L~lJln~~~•

" .
,j 'U~ ~'W.yj 3 i oM1~ ~lJ IPi1 ~ ~N 1~ tI i oMfl1 llJ ff~ ~ 1n (Convenience) 9t~! il'W

" .
,j'W~W'W.yj2 H;1~f11:i~lJIPi1~dl~U1J1J lfl1~1 (Quota sampling) l~tlu~nu~~mj~

~~ ft1'WmlJ'U'W 1~n~lJIPi1~~1~J~'I1lJ~ 399 1Pi1mh~ L~ ~1'W11..11Pi1~~H~~'11d~lOll1JrI 1l1nlOll1JrI

"~~'I1lJ~ 441Ol11JrI ~~ 399/44 l~tlmj'Hil'WlOll1JrI ~1'W1'U1Pi1~~1~'U~~fli'1!1~'Wi1..l1Ol11JrI ~V

(Judgement or Purposive Sampling) 1~mi)~nn~lJIPi1~dl~i'W'ij,m1~~lHI:il'lf1ilU Url~~'1'111~

tllff1i:i

" .
,j'U~~'Wii 1 1~1nn1)!~UnnrilJIPi1U(.h~U'IJ1J1~1'H1HUltu 'I1~U U1J1J!~l~~~• u

.. ..
'Vll~f11nJ~'I1l';i~~nl';i'Vli''WfJlmtJl i,r!n~tln~ lfJ'lft1ff~ff~ l~uijnl'Hi)~nnrilJlPi"J'tJfh~ 3 ,j'W~~'W~ . .
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, , "
~-!l'Yl~H'lf)-3i1 7 iJty'Hltj,oVi111

" "i1'1i'l~CleJ'I.yj5 iJty'l11~llJ~'I11:i~~fl1:itJl
" ~
ff ,:j'YI~Cl~,:jVi6 iJty'l11fJWfl1'V'1tJ111lmlll:ffllnlJfl1:i 1f11:lI9l:i

, , ~
ff,:j'YI~CleJ,:jVi4 iJty'l1l~11~~1'V'1~'1

" "
ff'l'YI~CleJ'IVi3 iJty'l1lfl1111MN imIU'I1ci,:jtJl

"~ !II , 'I 'I !II 0 tq ''''' , "" <!j !IIa, 1Jty'l1l~1'W19l1'1"liums A'lf'Wl&lllly.jClI9lBy.jCly.jClI9l'V'l'lfUCl~I9l'U'VJ'W
"HI iJty'l11~1'W~1'1"l1 'Wms1,*tJlliy.jCl~By.jCly.j~I9IVi'lfUCl:;~'U'VJ'W

~,:ji'l~CleJ'I~ 1 iJty'l1lfl1:itJl:1J11,*

~,:ji'l~Cl~'1~ 2 iJty'l1lfl1111H~iJf)~'U~'IrJ'U

, "
~'U 'VJ'U~eJ111~Wli:iltJCl~1~tJ~'U~'1ff '1'Y1~ClB'I~'1i1

ffllll~il'W

. ., .
<! <:I _Of V 'Ill "I V 0 <:1<:1 , ... ~ V

3.4.6 msamnn 4 uty't'ilm'UYlH9 &'Ufll'l &'If'Ul'YIllN'tlYl6N'tlN'tlYl'W'lI11'tl:;YI'U't',J'U

flmJ1iJ:i~lfli'lf)l:i y.j~19I1'UVi'lf <U'111~1<U'11mi1tJ1 1~tl1HUy.j'U f)l:i'YI~Cl~,:jUlJlJ

Randomized Complete Block Design (RCBD) liJ~tJlJ1VitJlJ~11l1~tJ 1~tJl,,*ii Duncan Multiple
~ ,

Range Test1~tJl,,*iJty'l11~1'U~1,:jC')1'Uf)l:il,*tJl ~1'U1'U 9 ff'li'l~CleJ'I Vilfl1:iflfl'll1 y.jCly.j~I9I~€l'~

" "
ff,:ji'l~ClB'IVi 3liiJru'l1l'UWHtflCl'UtJl

OJ

, , ~
ff,:ji'l~ClB'IVi 2liiJty'l1ltJTVi111

I , " "

i1,:ji'l~ClB,:jViI 11lliiJty'ytltJ li'i111UCl~'Ul~UflCll.ltJ 1

~ ~
n, iJty'l11tJ li'i111UCl:;'UWIUflCl'UtJ 111lli y.jCl~Vy.jCly.j~I9I.w'lf

~ ~
HI iJty'l1ltJ li'i111UCl:;'Ul~UflCl'U tJ lli y.jCl~By.jCly.j~I9IVi'lf

, ~
Vilfl1:iflmn y.jCly.j~I9I~~11 1~tlli:iltm:;t~tJ~'U~,:ji1'1i'l~Cl~'1~'1i1

ffllll~il'U

~ ~,
Least Significant Difference (LSD) 1~tJl,*iJty'l1ltJli'i111UCl~'Ul~UflCl'UtJl ~1'U1'U 3 ff'li'l~Cl~,:j

, "" " ,4 CI _<if 0' 0 o.tl::ict , .:::. a
3.4.5 msnrnnn 3 uty't'il'Ul'YI'J~'Ulml~'U1~mfltnnn'YI~N'tlYl6fH1NtWI'W'lI

fhnniJ:i~tfli'lf)l:iy.j~19I1l.1Vi'lf .u11t~1 .unmi1WJ UCl:;~'U"hiJ:;'I1~'1 1~tJ1N

Uy.jl.lfl1:ii'lI9lCl~,:jHlJlJRandomized Complete Block Design (RCBD) liJ~tJlJtVitJlJ~lm~tJ 1~tJl,*ili

t I tI !I
~ d 0 j) Q,I 0

ff'li'l~ClV'li'l I "llJl.I1WJtJfl1Clf)'Ul
I 1 SI "

...::::!t. 4 0" 0 QI

ff'li'l~ClV'Ii'l 2 "llJ'U1WJtJ'U111'U
" ~
i1'1i'l~Cl~'1Vi3 fflJ~1tJth~~tJl.. ..
, , ~
i1,:ji'l~Cl~,:jVi4 ~lJtJl~1tJlvl.yh
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.d
Case Diagram U~~ Activity Diagram (m'Vl'Yl 3.2)

3.5.1.1 f11~fJfJf)U'U'U Use Case Diagram U~~ Activity Diagram
~ d' ~,.,,J,J,, QI 0 ~

m f) f11~1tfl ~1~ 11~~ 'U'U..:jluune r1n1J 1'IJ~l.d"'YIt f) tJ1'IJnau 1~ ~ 'YIlt1J'WUse

'" 1 d " Id, QI 'j) t::l I ~ QI ~ QI

f11~'Vl~'Wl~~tJtJ ~"l f)~llJ"1'WU91lJfl11lJ9f'U9f~'W l!"~"~ttHJ~fHJ'WmlJfJ'W nu 9f..:jf11~'Vl~'Wl~~'U'U

~1..:j"l "'llJ1Hl~~'Wl1~rJ~1t'u'Wf11~mlJu'W1'Y11..:j 11~fJ1nf11':i (Methodology) ~U91f)~1..:jtl'WitJ911lJ

1 " '''1 1 1 ~ "'''' 'l Q 31 ,''' 1 .;. 'l 31"1 31f111lJll1lJl~fflJ'lJfJ..:jl!91"~fJ..:jflm U91 IlJ11~~t1J'W1nf111 !~f)911:JHn'WU91lJ~~lJ..:jl1lJltJ t'VlfJ 111 I~• •

~.:j'YIfHt~.:j~ 8 t1ty111tJ1lJ1WJl ':Wr~rJ.:j'Vw

~.:j'YIfH"~.:j~ 9 t1ty111 ':W~'vJ.yh

21



'" 'j) I(2) Use Case flWM'Vl~L'UtI'WL'\Jl'~p~'U'U

'" <ii "(3) Use Case fll'j'U'W'Vlfl'\JVlqIrl

(1) Use Case fll'jft~mftlJl~fl

"_I v '" I iii_I'"1J'j~flV'U~lt1 Use Case ~.:J~V nn,

, "
~lflfll"fVi 3.2 Use Case Diagram 'j~'U'Uftl'jft'WL'Vlfl'fll'j.o~flln'l~\'ltllm-Ul

, "q Go' Q,I 0

fIl'YfYl 3.2 Use Case Diagram 'j~'U'Uftl'Hl'W1'Vlfl'fll'HI~fll'j'Vl'j'VHJ1m'Wl

22



(5.1) Actor

" .msUff~~'Jlt1.:jl'W t~'W 'J lt1.:jl'Wff'J'iJf11'J 1-MtAlt'WUf11'J tfl'i:J~'J 'J~,r'U•Use Case(5)

23



.,j
ill'Vfn 3.3 Activity Diagram

ilU

~.
!I1),1t sername II(I~

'1' VP~I',>'H)I'dlll]n~l1~Pa,,-\\\urd

....
'111

24



~ ~
fIl'W'YI 3.4 Activity Diagram 'Il'UIOlf)'Uf11';i1;l'l1mfflJl9$f1

flU

25



ou
•

~ t 91' "vtd
fll'VfYl 3.5 Activity Diagram 'IJ'WCfl~'Wf1TH'lJl~'j~iJiJcI) 'IJ~-:jL'ilTI1'WTYI

It.UU

."I"iJJ

26



,
.c:I ••• QI cv.dl91rrmn 3.6 Activity DIagram 'IJ'W~nJ'Wf1WlJ'W'Vlf1'IJV2.dt'l

)I

~"j l1H.W LJ UU1H1.

., ~ II'IJIJ'lItHl r1 IIll) 1I..

1!,;UU

27



28

.... ,.,
IJunn

IlU

., ~ )J
U,'l!ll U'Ut) lJil

'I' J"\!llyIU-l



. .
IV d ..

191111U1J1JCraw's Foot 'fl-!lm'W'Yl 3.9 U"~1911'j1-!1'Yl3.1-3.16

th~"1I11)li11UJ III

'"111n,j'U 191'V'Urn 'j 11 'fl 'j1~,..rlm~tl 'Vnu 1J1J'j ~1J1JtJ 1111'W1'lJ'U1! 1'U';; 'V1qJ"1'fltI 'V'Vntl1J1J
fj) .c::Sod Q,I Q; d',- 0 ?I

'j~1J1Jj1'U'U'V1qJ"'Yl1l'fld111'ff1l'W'U1) !'fltl'U11'ff'UVlu'U E-R Diagram (Entity Relationship Diagram)

.J v <Q

ill'Wfi 3.8 Activity Diagram 'j1t1-!11'U'Utl1qJ"nl'H·ml91'Yl1-!1fll'jtf)1l191'j

ill)

...I,IJ

29



o "~dV 0

'Y1111'iJ 1 'Y11fl 'lJ 'IIeuMl1 u~..

o 'j}.dd'J} 0

'Y1111'iJ l'Y11f1'lJ'IIfl~~ mlflV

o 3)cldY ~
'Y1111'iJ 1'Y11fl'lJ 'II flll~ fflJ1<Jtfl..

o ",J~9J :.
'Y1111'iJ 1 'Y11f1u 'IInu~'iJ 1 'Y1d 11..

o ~dG ~ 0 i~:
'YI111 'iJ 1 'Y11fl 'lJ 'IIVlI ~ fl1'IHl <Jt'iJ 1..

. . "• v ... "l ""'"~l~tJ'YI 'tfij&ijU~~

1 Person

2 Person water

3 Person plot

4 Person wateruse

5 Person waterproblem

6 Person Irrgroup

7 Person Irriproblem

8 Water request

9 Person flood

10 Water sup

11 Member

12 Personfloodcalendar

13 Province

14 Amphur

15 Tambon

30



personfioodcalender

PK lOX

pic!
plolnufII

FK1 floodcalenderOOCa
Jar,
feb
(08r
apr
mdY
,un
lui
Aug
sep
oct
nov
doc
dam~geNreb
~;)m3gaCQ-~t
comm0-n~

p'Qrsonirnproblem
PK @I

pld
{)E plotnum

FK1 irrir'eedcode
nrallP.g
ora ling
cosnment

wal:ersup '0"
PK ll!.

pid
<181&2
heiglh2
pu.np1
ptlOlp2
purnp~
pump4
pumpS
pump6
tim&2

0« quanz
elec2

FK1 zOlle2
tena...usez
zoneklx

waler

31
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-=t. Q.t CJ 0

ill'W'YI 3.9 E-R DIagram 'j:::1J1Hnj~'WL'YIffm'HI~mj'Vlj'VWlm'W1

pld
plotnum

FK1 waterproblemcoce
FK2 qruli~gcod"
FK4 rrallngC1lde
FK3 promlingoode

comment

PK Il!!

personwaterprootem

tone
----H PK ~I~td!. H---

name
dllSc

'- -- -

--0+ (llnphu(

PK W.l

proyineeid
name

amonceto
name

---I
I
I
I
I
I
I
I

persotllrrgroup

PK !2.!

Did iK)-FK1 IrrlgallollCO(!cl
rnlmg
comment

i.,
FK1 Submit

Date

I::~:I:>mbon
OaleRc
Pro
Amp
area
detail
10

PK i~

IilmboA

parsonwateruse I
PK J id.

'pid
rlotnUrtl

FK1 walellr.,ecode
FK2 purnv~-ystemc(l(lp'
FKJ nowsystemco<le

Itoralcost
Icomment _J

province Q
I

-o- PK IldX I
I
I
I

name I
I

walerrequest

PK kl.

FK2 Porsoncode

OE
5<)31.
.date

FK1 Irrzcne
dotail
group1
70M.d. 0>0
1111

H-----

,
~---------------------

J)e(Sonffood (loo~Slal

PK I~ !!!!

Pld 'desc
plotnum
avghl9M

FK3 fioO<!lvper.ooe I tk>OdliOleFK- RoodlullOcode
FK2 IRoodStalcode ---O;PK lid.

comrnem
Idesc

walersubmil

H--------O«

""ember

plant personplot

--H PK PK Id.

pic
plolMum

FK~ p1anlcode
ra,

-------------, n(lur>
I "nageI

'FK4I ""bdl!;lcoce
I IFK3 clslrlclCOdeI

walerlevel I IFK2 pecvincecoce
I
I pcssesscode

PK ill! I ngnlCQdeI
I "lIhlnOI

I desc I gSfll<!ntype<XXfo
I fat1lhz(Jt1yP<lCl)(leI

'--

psrsonwater

idx -i l-
pid

FKl plantno
rain
dry

~K2 wate~evek:ode
X)use",1

f-K3 nOlusillevelcode
f-K4 wate(~\lhtl'cOde

commer-t

~
Q_--

waterllulity

PK Ii9!
l=_



... ~ . Q 'lI 'lI ~ VJ t! <:t
'l18 ~~ 'l1'U~'U8\!'tl 'lI8'U1'l1V1'l10'-J'tl 'l1'UVi 'tlVl 'lltl'tl::l8t1V1...

Idx int 5 Primary Key

pid varchar 13 d~ Q.f11 oQ,l

!fl'IJ'Ufl~"m'U'IJ~S S::'il1~'l

tJS::'lf1'lf'W

plantno int
d !II <!I

2 1fl 'IJ'Ufl11mil 'If.,
int

d !II I :

watercode 11 inu'Ufl~" U11"~'W 1

tinyint 1 d!ll l!l1 Hram 1fl'IJ'Ufl~"fl1'J 'lf~l'Wq~ 'W

.
~nn~1l3.31m~ffr1~'Ufl~~lSl~ Person water

d ~ • .... 'lI
'l1il~~~~

<:t
'l1tl ~~ 'l1'U~ 'Uij'UA'UVI'lI0'-J~ 'lltl~~A0t1~...

'lI
'lI6\!~

idx int 11 Primary Key
o ...

"WI'U

giscode varchar 20 'J'l1ffUtJ".:j

titlecode int
0 0 !II

11 fIl'W 111'W1
...t

pname varchar 30 'lf0

psumame varchar 30 'W111fffJ"

pid varchar 13 t""J'U~'JtJ S~'lf1'lf'W

"1 .....mobile varchar 9 11HlS 'VI St)'VfYl

provincode int 11 S'l1ff~~111~

districtcode int 11
... 0

Sl1ffm1flfl

subdistcode int 11
w 0

Sl1ff~l'IJ"

villagecode int
... I !II

11 Sl1ffl111'IJ1'W.,

household code int
... ... <!!

3 'Jl1ffflnt'Jfl'W

houseno varchar 11 ~1'W'l'Wff111~fll 'Wfli''lt~fl'W

agricode varchar 12
...

S'HHfl'l:l~Sm

countmale int 2
0 !II
'il1'W'l'W1;;j'lf1tl

countfemale int
0 !II ...

2 'il1'W'l'W~11U1~., u

countagri int 2
0

'il1'W'l'WU'J.:j.:j1'W!fl'l:l~'J

32



.,j f.l • '" 'II Q ~ J <:I
'Iff) "VI 'If'UVI 'U8 tu 'UVI 'Uf) 'JJ" 'If'UVI "VI ~lU"~lf)UVl..

'II
'Ut)\!"

idx iot 11 Primary Key
0 IVmau

pid varchar 13 1"''\J1JYlnh~''lf1''lfhl

plotnum int 11 ih~umJ1:I.:J

plantcode iot
w <!!

11 'J '!1ff'W"lf

rai iot 4 tfhl~'1

int 1
,J d

ngan 'Whi 'VI.:Jl'W

village int 2
• !II

'!1lJ'Ul'U
'"

subdistcode int 11 '" 0

'J'I1ffI911U'"

districtcode int 11 '" 0

'J'!1'C1'tll1fltl

provincecode iut 11
IV IV ...

'J'!1ff'il\l'!1J~

possess code int 11
w "" "rightcode iut 11 ""1 '!1m tl f1ff 11ff'VITi

rightno varchar 20

gardentypecode iot 11 1 'l1ff1h::afl 'VIfll 'H'W1~ 111:1n
'"

fertilizertypecode int 11 1'l1 'C1'11'J ~lfl'VI~ tJ

.
Vll~l..:l," 3.4 lm.:Jff~l..:1'\Jtl.:JYl1'J1.:J Person plot

.,j f.l • '" 'II 'II '" f.l • <:I
'Iff) "VI 'If'UVI'Uf)'JJ" 'UeuruVI 'Uf) 'JJ" 'If'UVI "VI 'iU1"~18UVl.. ..

dry tinyint 1 d!ll '1 !II !II
!fiU'\Jtllql"'fll'J ''If.:J1h1q~U'''.:J

waterlevelcode int 11 d'j/ "'1]'" 1 !II!fiu'\JtJlqIm~~u 'llnWfll'J 'Jj'
v
0

'U1

int 3 d v ,J d1iJ -:userai !fiU'\Jmmwm1 "lfhl1
'"

notuselevelcode int 11 d iJ d, "1 !II •
!fiU'\Jtllql"'ff1~'!W.l'VI u "lfU'!1"'.:J
v
0

'U1
d !II -:

waterqulitycode int 11 !fiU'\Jtllql~'fJWflTW'U 1

~ 1 'j/ •nmen 3.3 flHff'j1'l'\Jtl'lYl1'n~ Person water (Y1V)
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t

"'I rt d "" V ~ ~ d d
'lf8 tlYl 'If'UVi 'lJ81JA'lJVI'lJ0lJLl 'lfUVI LlVi ';iltl'tl~A8t1Yl

'lJ

v
'U8lJLl

'lJ

idx int 11 Primary Key
0 '"~l~lJ

pid varchar 13 m'UuVl'J'lh~'lf1'lf'U

Yll~H~ 3.7 lm~ff!1~'U{)~V11'j1~ Person irrgroup

11 '" 'J}~ 1 t'.i'11fff11'JUf)1Jtull1tnV 'Uf)~jJ" .
11

proratingcode int

nratingcode int

qratingcode int 11

waterproblemcode int ~ 1] '''':'J'11ff tu'111fl1'J 'If'W 1
"

11

plotnum int 11

pid varchar 13

Primary Key ~l~lJ11intidx

V11'al~~ 3.6 lm~ff!1~'U{)~\Pl1'J1~ Person waterproblem

t

"" ~ ""'I ~ "
..,. !.I <:!

'In) 'tlVl 'If'UVI 'U01JA'UfI'lJ0\1'tl 'If'UVi tlVl 'al[Jtl~A0t1V1

!.I
'U81Jtl

idx int 11 Primary Key
o ~msu

pid varchar 13 t~'Uil'\Plnh~'lf1'lfW

plotnum int 11 ~1~lJH1IM

waterusecode int 11 'J,rmt'\1rinf1~U11J11,*

pumpsystemcode int 11 '" -:'JlI ff'J~lJlJ "llJ'U1

flowsystemcode int 11 '" 1 'J} -: 11'JlIfff11'J lI'U1'J1VU ~~

totalcost int 11 fl11,*~lV

34
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V11nnl 3.5 1I'1Nff·n:j'U~..:j\Pl1n:j Person wateruse



d ~ <1 '" V V "" ~ <1 <=I
'tiB tlVl 'If'UVI'UB\jtl 'UBUt'UVI'UB~tl 'ti'UVI tlVl 'ilf.ltl~!Bf.lVl..

id int 11 Primary Key
0 ...
"l~U

personcode varchar 13 m'\JUVl';j,j';j~'lfl'lf'W
.., .,: , .:-sdate date 'd'W~';jlJ1l1(J'Wl

edate date
cv ~ ,:
'd'W~'W~~f11';j 'ill(J'Wl

q

irrzone varchar 10 19f'Wf)1';j ~l(Jlfl

detail '" , .:-
text 'jl(J"~!~W~f)1';j1l1V'W 1

groupl int 1 ' 91191':-
fl~lJf;J 'If'Wl

.
Vll':iHn 3.9 lf1H~-rl~'\Jtl'lVll';jl'l Water request

11

11

int

int

urating

mating

... 91
';j'11~fI 'dllJVI~Nmr 'j ~U U

'If,,,j';j~'VITW

11intirrineedcode

11intplotnum

13varcharpid

Primary Key ~lriU11intidx

Vll'iH~ 3.8 1f1'j~~rl~'\J'eNVll';jl~ Person irriproblem

.oi ~ <1 "" V "" ~ <1 <=I
'tiB tlVl 'ti'UVI 'UB'lU'UVI'UB\jtl 'ti'UVI tlVl 'ilf.ltl~!f)f.lVl

v
'UB\jtl

irrigationcode int 11 .., '91191':-'rl1~fl~lJl'I 'lfWl• '"
rating int 11

...
'j~~U
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4 ~ • "" y y ~ VJ G <:I
'IHI i:lYl 'tiUYI'UfllJi:l 'UfI'lU'Ug)'Ufl1ji:l 'tiUYI i:lVl 'Jl£Ji:l~'f1£JYI..

id int 11 Primary Key o '"~1\91'lJ

pid varchar 13 i~'tJU\91'jil'j~<jfl'l5'U
date2 date '" '"1'U'Yl

heigth2 varchar 3
w ;

'j~\91'U'Wl
~...

pump 1 varchar 5 11m
~...

pump2 varchar 5 ihJ2
'"pump3 varchar 5 111.13

O"T
pump4 varchar 5 111.14

."

pump5 varchar 5 111.15
~~

pump6 varchar 5 11lJ6

time2 varchar 5 )~tJ~Dm

quan2 varchar 5 t]"" :'jlJ1t\!'Wl

elec2 varchar 5 fhl"Hh
zone2 varchar 5 19f'U

time use2 varchar 10
iy-,rnmms 'l5'Ul

.~

.
g)1'JHn3.11 1m.:j'ff~1'l'tJ'f.).:j\911'jl.:jWater sup

cv .d. ~ 7 I

'j 'Hfffl111.1ern 'j 1f1\91'U1'V111.111intfloodstatcode

11

"'t] ~'{,~ 'H'ff ~ein 'VIm ~1f)\91'U1'VI11.111intfloodtypecode

doubleavghight

intplotnum

13varcharpid

idx Primary Key

11

11

intfloodtimecode

int

.
g)1'JHn3.1O 1f1Hff~1'1'tJ'tJ'I\91l'n:J Person flood
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.,; VI .J .. 'II 'II ~ ~ G '"'!fa ~~ '!fU~'lJ8\1~ 'lJ81U'IJ~'lJ8lJ~ '!fU~ ~~ 11£J~~&a£J~..
idx int 11 Primary Key

o ...
Cll~'IJ

pid varchar 13 m'\J 1J91'J11'J~ 'b'1'b''W

plotnum int 11 iil~'IJ!tl1~~

floodcalendercode int 11 'j'11cru ty '111Jnh lJ '11~V

"0
'\J1~'W1

Jan int 1 lJml'fllJ

feb int 1
.... 0'fJuf)l'W 'W1i

int '"mar I lJ'Wl'fllJ

apr int 1 !lJ'I:l1tJ'W

may int 1 'Wtj'l:lfl1'fllJ

jun int 1 ""lJQ'WltJlJ

jul int 1 mnt)l'fllJ

int 1
."

aug cr~'I11'fllJ

int 1
...

sep f)'I.WltJ'U

oct int 1 9lCll'fllJ•

m1H~ 3.13 1'flHcr~1~'\JV~911j1~ Personfloodcalender

.,; VI t! .. 'II 'II .. VI • '"'!fa ~~ '!fu~'lJa1J~ 'lJalJt'IJ~'lJa1J~ '!fU~ ~~ 1Um~&a£J~

idx int Primary Key
0 w

11 msu

varchar 50 ..,j Y'l Ypname 'IHlf;J 'b'

varchar 50
..,j '"name 'b'VM'YI~tUtJ'W

password varchar
... ,

25 'J1H,.m'W

province int "" ""11 \l~'I1,)~

amphur int 11
0

m!fW

tambon int 11
0

9l1'IJ~

email varchar 50 '"vn.m

level int 11 "" Vi V'J~~U~ 'b'..

,
~l'n~,l'n3.12 lm'H"~l~'\J~Fl91l'n~ Member
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~ ~ . '" y y ~ rt r! .of
'ti0 't1V1 'ti'UVI'tJ611't1 'tJeJ'lH'UVI'lJ611't1 'If'UVi 't1V1 'alf.l't1~!6f.lVl

'" '"
idx int 11 Primary Key

. '"m~'IJ

amphoeid int 11
IV .

'j11~e:J1U)6

varchar
.,j .

name 25 'lfe:Jl'll'IJ~

25varcharname

11

idx Primary Key t11~'IJ11

intprovinceid

int

~ ~ . "" y y ~ ~ t! .of
'ti0 't1V1 'ti'UVI'U0\!'t1 'lJ0'lH'lJVI'lJ0\!'t1 'ti'UVi 't1V1 "Jlf.l't1~!0f.lVl

idx int 11 Primary Key t11~'IJ
.,j IV IV

name varchar 25 'IH)'il.:j111~

,
V1l1Hn 3.14 1f1'J.:j~rl.:j'IJe:J.:jl'll'n:j Province

~ ~ " '" y y ~ ;J J .of

'l16 't1V1 'ti'UVI'tJ6\j't1 'tJe in'IJVI'UeJ\j't1 'ti'UVi 't1V1 lltl't1~mf.lVl

'"nov int 1 'V'lQf1'ilfiltJ'W
IV

dec int 1 1l'W11fllJ
~ ,d d

damagearea double 'V'l'W'I'U~tJ111tJ
I d

damagecost double mmllJAfftJ111tJ
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v "QJ 0 G)"~ ~!W 11) 91
3.4.3 msuenuuu llJ~)~UUffl~ff'W!'Vlff01)'il\9lf)1)'Wl 'il~ l'Hff'VI1if)1)l'Ul~~leJ\ll'W tfl

1 li]' V !JI ,
\9IeJtlJ\9ltl\l login !'Ul~~~UU

v
~ C1I " 09"0 Q,I C1I .di1 .::s" Y3.4.2.2 uru 'j~UUU s 'Hl'j'il'fi01) 'UtllJfI 'W1 1'lfffl'l1) UU'W 'VIm If.lfl ~ltl f.I'fi'Ueu fI \9Il'W

OJ OJ ..

" SI , " SI

m~l~l1l !i'W It'Hri.:j111Vil1llJ11~1l~~ ifJ'lftf O1~l,rl1l'Jlf.lUtlfl\l Til'Utll~l1l

v v

3.4.2.1 llJ~~~UUffl~ff'Wl'VIffm~~flm~l1l '~ffl'Hi'um'J L~fJf)~~lfJ\ll'Wm~ l~l1l
!JI o:!JI .-

UfI~'UtllJflm~'Wl'WllJ11'lftl ~~ ifJ'lf'W
OJ

Q.I'j) ~d d 911 AG.fe.99J QJ

3.4.1.2 ~~\9IU!'ill'H'Wl'Vl 'ffllJl~ftfl.:J'Vl~!UfJ'W!'Ul~~~UU1'WtlU'W'Vlf)'U'tJlqIfI 'il'fim~

~ d ''I v
'Ufllqlfl Ufl~l~fJf)~~lf.1.:jl'W\9ll.:j'l t\91

.., ~ 11)_1 !JI lI)!JIi II)'!JI <OS3.4.1.3 ~~\9IU~flflfl'VI11 u 'ffllJ1~fI!'Ul~~lf.l.:jl'W 1\91 \9IfJtlJ\9ltl.:JM'VI~lUfJ'W

3 .4.2 ms eenuuu UUUoWtl{lJ hH1vifl~~ lfJm'J ~.:j~UbYfl.:J hHlJ~'I1~f)'Utl\l!!vifl~f)~lJ
'I !JI .J 11] SI ,

rns l'1f.:Jl'W~.:j t'fiUf)

.,j II)!JI <9 !JI' !JI!JI SI..,..., II) SI 0

LlHl t'fifff)lll'U VlqIfI\9ll~ '1 fl~un1lHW1 ~1'iHJt'fi 'VI1ms flV nuU U ~ ~UU 'ffl'.n1"I.H 'VIff
v v

m~~'fim~'VI~'WlJlml1l m~flVm!UU~~UU U'tl~fl'tJm.n'WriJ'W'l ~.:jvitl itlil
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" ., '"3.7.1.3 Cfll'Ufl1111C1'::Cfl1f)UC1::fl11lJ~ltJ~Um'i 'If'l1'U

3.7.1.4 $ll'Ufl11111lC1UCfl.titJ'tIt)'I'j~'U'U

3.7.1.5 $ll'UmmCl'Cfl'lf.lC1"v.nUC1~mllltJ~l'Uf.lC1

3.7.1.1 $ll'Ufl11lJCI'l111'j\)'tIt)'I Iihuruu
" " 0 1-13.7.1.2 ~1'Ufl11lJQf)~t)'I'tIt)'Im'jVll~1'U'llU~ ulUmlJ

r~u'YI CflCl'U'Ulll:: iYVIi mv.'llU~'i::'U 'U11 Cl'1111l\)lh~l 'U, ~ ~ l ~~ 111'llU'Ul'll~~ nl'11 'Ufl , ~u,,::~ l ~mlJ

" "'l" <!IIIJ'1 "1~o ... " _I ... _1 .........fl11lJ~U'If)1'j 'tIU'Ifj 1'If'll'U'I1l U iu CfltJ1'1'1f)1'11'UCfl'l11'llUf)1'iu'j::llJ uu l::CI'Vl1imv. f)1'jV.Wl'Urseuu

"l'U$ll'U~H'l ~~il

"f)1l'YICflCl'U'UUC1::,j l ::dj'U l:: 'U'UCl'll CI''Ull'lrYf)1l.[ Cflms VIi'v. tJl f) 'jlll Vilf)1 'j

l1flCl't)'U'j~1I'U 1fltJ 1~u'U'U,jl::tlJ'U'_h~ffVlimwuu~ 1,jmm11f1t)11~1l~t)1 ~ '~Vhf)1lt)Uf)U1l'U H

"f)1l'YICflCl'U1Il::1I1I Cl'll CI''Ul'YIfff)1l.[Cflf)1l'YI i'v. fnmlll , ${n1 '11'UCfll,jU 1111ms 'YICflCl'U'U
'"

.... " ...1n'W'YI 3.10 'I1'Ul'11C1f)'lltNl::1I1I

slllNN

..0..(""-,,..
f1~'

•• ",.ft.k1~

UU'Jlna'\lI",","UIm,fl

~]tn.,. ,nou I,Jn
ICjI!J:Mv"n.cm
~
Dsor.,mt,i)llVslnkri
nwl'iltDJt\iIJlll!,hn",

.... - ..seuuensaumnmscamsnsaemsm
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II ( _yL Xi-X-
SO= 1=1

N
~ CI , !V
!lJVfil'H'W~ 'H

I ci
SO Ul1'W ffl'WtlJeJ~tlJ'WlJWll~l'W

X
I ci ""ttl1'W fl1mt'lmt'l'IJflO!I'l

Xi
, 91

Ul1'W fIl'IJtl.:J'lJtllJt'l
OJ

"N 0 91 ...
Ul1'W 'il1'Wl'W'lJV\!t'll1~'HlJ~

, , ,
, d .ct t .c:s or::! .c9

tl'dlH1JtI~t1JlnJ1~dllU (Standard Deviation) fHl 1'l1t~HItIl'1Un'fl'lt1'1nT:rnd~'OlV

'lJtl~~tl:ut'lU~t'l~1911~t ~ eJ~tlJ'W11.l'il1n~Wil ~eJ1t'l'IJfltUl'l ~~Vl1 1.,r1111lJi1l~m~ ~eJ~tllJ mt~t'l~1911
OJ OJ

Ul1'W

Ul1'W

x
IXi
N

Ul1'W

N
x = J.=!..__

, "
~lm ~ eJtt'l'UfltUl'l (Mean) ~tl ~1.yj '~'il1nml -w l~Vm'1-n ~'HlJ~lJlnlJn'W

OJ

"91 91 0 91... d..... 1191191 d ~ 11)91
mn'H1'j~leJ'il1'Wl'W'Ufllq!t'l11~'HlJ~ ('!!fYl l~fY'jI'l'W~, 2544) ~ 'Hfll1lJ'HlJleJ'lJtl~ t'IJeJ'WtlJ'W,,!I'l'jt~

"...d

~~'W

" , ,
flVlJ-Wltl'lVf (fIlflH'I.nn fI) ~lnt!'\.nhHt'l.yj 1.~~lnmn11ttlJlJlh~dJ'WlJ1ffnJHt'l tYlvtb ~t~'Wi1•
l~lJlJ~1~-WIPJl'l.nihh~iYl1ifll'V'l~1'W~1~'" tl~i.'Wl~~lJ1~

3.7.2 ffi)~~i..ff''Wml~m:Jl

ffi)~~'.ff'l '14fill ~mJl~ tl ~ 1m ~tm'l'UfI tUI'luae ril'Wt~ eJ~tlJ'WlJll'l 'j! 1'14
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I " iI t
t .o::d d 1 .!1) Q,.I.e:! , ,W' .e!f...",.;t Q,I '0 , 9)

'ffd'W11JV·H1J'W1I1~';i~1'W:lJm1l1fH1'ff'ilnl~tl\!t!'Wtn.J'PI1U~fl~1~fl'W:lJlfl 'PIfl :IJ'Vl~m~lut!~m~~ til

"h'W L~V~11J'W:IJ1\011ill '14 iifi 1U eWU 'ff'il~ll ~ tl:IJt!ii fi 1t fl~L;i tI'ln'WLn 'U ffl'W:IJl nun ~ffd'WL~ tI'l11J'14~ ~
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. ".
1~tliifi111ifJ.:Jl'IJ'WlJl\91'ji1'W t'Vhfl'IJ 106.06 fil"fli'lJ~v'i !t'I1ri.:jU11i'j'jlJ'b'1~ iiH"H~\91m~EJUVtI

~~~ ~V 378.12 i11"fli'lJ~V1i 1~tliifi1!rifJ.:jl'IJ'WlJ1\91'ji1'W !'Vilti'IJ 104.95 i11"fli'lJ

... 1 c,. ~" d4.1.1.2 lJ'j~!.fl'Vlfll'j H(I\91'IJV.:I'Vl'b''UlllM'WfJl.,
$ll'WH~H~\91~tJ1i'l 'Wms '1i'lt'11ci.:JU1tJ'j~1.fl'Vl~l.:1"l1:Jii~J1lJU\91fl~1.:jfl'W

'" . .
0.05) 1~tI!t'I1ci.:jU1'b'm.h~'Vl1'W iif-j"f-j~\91m~tllJ1flliff~ ~V 403.03 fil"fli'lJ~v 1i

q

. " .1~fJii fi111itl.:J!'IJ'WlJ1\91'ji1'Wl'Vhfl'IJ 53 'lJ1'Vl~tJ1 i llMci.:lU1'1m 11'jemu ii${'W"J'Wfll'JU 1ml i'm ~ tI

UVEJ~"l~ ~v 181 'IJl'Vl~V1~ l~tliifi1lriEJ.:Jl'IJ'WlJlml1'W !'Vhfl'IJ46 'IJl'Vl~tJ1~ (\911'j1.:1~4.1)

.,
$11'W${'W"J'W'1'Wfll ') '1i'u 'I1ci.:lU111'j ~1.fl'Vl~1.:J"l1:Jiifll1lJ 11\91fl~ 1.:Jfl'W'Vl1.:J
" "1 ,

ffi)~ (p < 0.05) l~tI!lMri.:JUl1inlJ'b'l~ ii${'W"J'Wfll'jU1U1lJl'li'm~tllJlflli"l~ ~V 189 'IJl'Vl~V1~

'" . .
'Vll.:lffi)~ (p < 0.05) 1~tlU'l1ri.:lU1'15(l11'j~'Vll'W iiH~H~\91m~tllJlflli~~ ~V 410.67 fil(1fli'lJ~V1~

I "I 1

l~tliifill'Utl.:J!'IJ'WlJl~'j!l'W l'Vhfl'IJ 66.39 fil(1fli'lJ~tJ1i llMri.:lUl'Ii'j'jlJ'b'l~ iiH(lH~\91m~eJ'wvEJli"l~

fiv 368.04 n1(1fl-rlJI'lV 1-;; 1~tliifillritl.:Jl'IJ'WlJ1mi1'W l'Vilfl'IJ93.73 n1~fl-rlJI'lV 1i (\911'j1.:J~4.1)

'"$ll'WH(lH~\91~V1~'l 'Wms '1i'u '11ri.:lU11h ~l.fl'Vl~l.:l"l1:Jii~11lJUV1fl~1.:J fl'W

A I .." '" 'J) 'J)4.1.1.1 lJ'j~1.fl'Vlfll'jHM1'UtJ.:I'Vl'b''lJ1111)1

.."
4.1 Ntlfll1flfl'll1

<9
4.1 H(lfll')fffl1l1

4.2 H(lfllnh~lihJ1h~ff'Vl~m'Vl'UV.:I,)~'IJ'IJ

4.3 ff~11H(lfllnh ~liJ'Wils ~ff'Vl~m'Vl'IJv.:J'j~'IJ'IJ

.
.o:tunn4



N~NitVl(fll~flr",/1~) ""'J.!'tJ'J.!fIl'jU,J ,,,,,1'lY('lnn/1~)
" " " " d

'lh~WflU'Yi~~Ul " " " d
'UTWill 'Ul1A'Yiurn 'Ul1A'ill 'U11A'YiU£J1

- - - -X SD X SD X SD X SD

I: 11 410.67U'PIM'W1'lf~ 'j~Vll'W 66.39 403.03 106.06 181 53 154 40. : '" 368.04U'PI~..:j'W1'fi 'j'j1l'lf1~ 93.73 378.12 104.95 189 46 167 46

c.v. (%) 22.97 24.93 25.67 27.38

p < 0.05 os ns ns os

~ ~ y ~ I

ll.iiJfI'.lll1btlPlf)~l..:jfl'W (p < 0.05) 11..:jH~H~IPIU~~~'W'I'J'Wf11'j'eM'tJ1 l1..:jijrWtl..:j~lmf)'I=IIPI'jmiJfI'.lll1

do: 9 v9 .ea 91 iI '1 YlI} V Q d ~ .cd & '1 ,: d
'WtIlClll1'V1~~'Wl'Wl111 ~'lf ~'Wf11'jH~~'Ul1 mu 'PI tIPlH~H~IPI~.:j'VI~1PIU~~tJ1..:j'W'WVl fN'il~tl~ 'Wt'U~'W'WVl

'j) 91 t iI
.1 ,~ ... v 1" 0 '" """ .1 '" 11) '''''.1 0'lffllJ 'j ~Vl1'WUIPlf)M~V{j 'If'j ~1J 1Jff1J'W 1 !'W'j l~'W'WVlVClff {jf)'.l1f1 ~ tl..:j'lf~ us ~Vll'W If'j V umu 'j~IPI'W1cu q,t cu cu

" " it 91 , 'j)

l1..:jij ~'WVl'W'1ums 1 eM'tJ1~1f)U 'PIci..:jtJ11i )'jll'lfl~ ii~'W Vl'Wm ~Clff {jwh !'W'jldl!mci ..:jtJl1i'j )1I'lf1~
q • OJ

V V V./i ~

ml1!<Jf'W '11'1V 'PI~vul.itJ 1f11 'jtJ I'll 11111 eM'~~~fN' eM''j~1111~11 '1119i{jU 'PIci..:jtJl1j'j 'j 11'lf1~ V1'il ~~V~111..:j
" I , 91 iI
~ .::l ... I 0 Ii} j.Jd Y do & ~ 9)" .::::s. 9) 0 0 '1 " ."'il1f)'W'WVlUlJ ~{jVl1 ~'PI1I1PI'WVl'WVlff {j'U'Wrns H~IPI'Ul1! 'ijltf1'1=1~'j mll~'W Vl'Wmsu 1'W1111 'lfff ..:jf)'.ll'Uld

III qJ q qJ

V 0"" '1 "'" d' '1 " .1"" d 11) v ""t'H'WV'.l !'W'j1~!f)'I=IIPI'jm 'If'W'WVlff'.l'W 'PIty 'Wf11'j!'Wl~lJ\1f)'U11t'ij1 U~~lJ'jlCl t'Pl'illf)fil'j'U1Cl'Ul'J!'ill

V ~ V

U~~.,j'l'.lt'Hij Cl'.l hwieM'bt'PIci{j'11l~l{jlh ~U1'V1n'W;jtl !t'Hci..:jtJl'lf~lh~'VI1'WU~~ !mci{jtJ11i'j 'jl..J'lfl~

o V

~tl i'i l~viJ~ lt1J (j·H11'W1I1~'j 'ill'W !'Viln11 40 11l'V1~V 'l'i tt'H ci{jtJ l'lfmh~ 'Yl1'Wn~'W'VI'Wf11'jtJl111 '1eM'~ q

m~Cl~tlCl~ff~ ~U 154 1Jl'Vl~€l i 'i hWii~l!~Cl{j!11'WlIl~'j'iil'W !'Viln11 46 111'V1~U' 'i (~l'jl{j~ 4.1)q ~
V 0

~lmHlf11'jffmn!t'Hri..:jtJl.yjiJH~~tlf11'jH~IPI~'lf vnrJl1'Wf)nH~IPI.,j'1'.l!~1

o ~

~€l' 'i (~1JVlYi 4.1) ~1'W~'W'I'J'W1 'Wf)1J 1 eM'H'PIci{j,hJ'j~Ul'Vl~l.:j"lihl'.lll1H~f)~l{jn'W'Vll{jfffi~mh:J
" ",. I

ihrCl~hf1ty (p < 0.05) 1~Wtt'Hci{jtJl1i'j'j1l'lfl~ iJ~'W'I'J'Wf11'jU1Ul1111eM't'Q~Cl1l1f)Yi~~;jV 167 tJ1'V1
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,.." I I

'VlHff~~flti1\liioJmh~ty (p < 0.05) lf1tf'J~1J1J~'lJU1tJ'J~m'VlUll1tJ ii~tJ'YJtJm~tflJ1flVi~f1 ~fl
• "'j)

202 tIl'Vl~eJ1~ lf1tfii~lL1jtf\lL1JtJlJ191'Jii1tJ !'vlln1J 127'lJl'Vl~vi~ 'J~1J1Jff1JUltJ':i~Ul'VltJ':i~91Ul.. ~ ~
" 'j)

ii~tJ'VJtJm~tf 1081J1'Vl~fl1~ lf1tfii~lLiJtf\ll1JtJlJ191'Ji1tJ t'viln1J 26D1'Vl~fli~ 'J~1J1J~1JUltJ':i~Lf)'Vl

lvJvh ii~tJ'VltJm ~tf 60 'lJ1'Vl~V1~lf1tfii~lL~tf\lt1JtJlJl91'J~1'W L'viln1J 50 1J1'Vl~fl1~u-n~'J~1J'lJff'lJ. .. ~

SI V I I

1~ 'J~1J1J~1JtJltJ'J~!fl'Vlmflf)U1 iiN~Ni191m~tf 370.63 ;11~fli'lJ~fl 1~ lf1tfii~lLiJtf\lL1JtJlJ191'J~ltJ
" V I f

L'vlln1J 139.76 fil~fli'lJ~v1~ U{'l~'J~'lJtlff'lJtJ1tJ'J~LJ1'VltJ'J~91Ul iiN-nNi191m~tft!vtfVifffl flfl~ ~ .
339.28 fihf)rlJ~fl 1~lf1tfii~1!~tf\l!1JtJlJ191j~ltJ L'viln'lJ 107. 79 fi1rlfli'lJ~fll~ (911'Jl\1~ 4.2)

". .
tJll1tJ iiN-nNi191m~tf 394.25 fil-nfli'lJ~fli~ lf1tfii~lLiJtf\lt1J14lJ191'J~ltJ L'Vlln1J221.03 fihlfli'lJ~V

'j)

~ 1'tJN-n N i191~ V1~' tJ fln' '*'J ~tItI ~tltJ 1tJ ':i~ irrn ~ 1\1 "l iliii WJ1lJ
'j) • •

U91fl~l\lntJm\lff~~ (p < 0.05) lf1tf'J~'lJ'lJ~tltJltJ'J~L.fl'Vl'vJ~~h iiN-nNi191m~tflJlflVi~f1 flV. "
398.86 fihfli'lJ~vi~ lf1tfii~1!1jtf\lLtltJlJ1m~ltJ L'vilnlJ 84.23 ;11~fli'lJ~v1~ 'J~1J1J~1JtJ11h~Lf)'Vl

v ,., " I

UltJ'J~Lf)'VlmflfltJ1 ii~14'YJ14m~tft!mJ'Vi~f1 ~fl 58 tIl'Vl~eJl~ lf1tfii~lLlhmtJtJlJ191'J~ltJ Ll'ilntJ

12 tIl'Vl~fl 1~ (911'J1\l~ 4.2)

,. 'j)

ii~tJ'VltJm~fJ 96 tIl'Vl~vi~ lf1tfii~lL1jfJ\lLtltJlJ1m~ltJ Ll'ilntl 24tJ1'Vl~vi~ 'J~tlDffDtJltJ'J~Lfl'Vl. ~ ~

'j)
v 'j/ '1 '1 v 0 _ 1 I '" I wf11149114'V.l1414fl1'J "I5'J~tI'lJ~'lJ14llJ'J~Lfl'Vl911\1 '1 lJWJllJU91fl911\lfl14

v ~ I I

'Vl1\1ff~~flti1\1iioJmYl~ty (p < 0.05) lf1tf'J~tltI~DtJltJ'J~Lfl'VltJ11114 ii~14'YJtJm~tflJ1flVi"lfi flfl
• 'j) 'j)

203tJl'Vl~V1~ lf1tfii~lL1jtf\lL'lJtJlJ191'J!ltJ L'viln'lJ 125 'lJl'Vl~V'~ 'J~'lJ'lJ'Q;'lJtJltJ'J~Lfl'VltJj~~tJ1

~ ~ I I

133.05 fi l-n fl r lJ ~ fl 1 ~ LH'l~ s~u u n u U 1ils ~!f) 'Vlil j ~ fIU 1 ii N ~ N i191L'Q ~ tf t! fl tf.yh,.fI fl V~ ~ .~
358.65 fi1-nflrlJ~V'~ lf1tfii~lL~tf\lttl14lJ191'J!l14 L'vilntl 169.73 fil{'lfli'lJ~V'~ (911':il\1~ 4.2)

9J 9J I I

j~'lJ'lJ~'lJUltJj~Lf)'VlUll114 iiN-nNi191m~tf 373.52 fil-nfli'lJ~fl 1~ lf1tfii~lL1jtf':H'lJ14lJ191j~l14 t'viln'lJ

I 'j) 'j)

~fl 1~lf1tfiirllt1jtf\ltD14 lJWI ':i! 114 t'vilnD 73.08 ;ii~fli'lJ~fl 1~':i~tltI'Q;tltJ 1tJj eum fllflflU 1

iiN~Ni191m~tf 388.09 fn~flrlJ~fl1~ lf1tfii~lL~tf\lLtl14lJ1m~l14 L'vilntl 63.97 fn~flrlJ~fll~

v
~l14"'H'lNi191~fl1~' 14m':i' ,*j~DDffDtJ1tJ':i~Lfl'Vl~l\1'11liiifll1lJU91fl~1\1..

'j) I I

n14'Vll\1ff~~ (p < 0.05) lf1tf':i~DD'Q;DtJ1tJ':i~!fl'Vl1vJvh iiN~Ni191m~tflJ1flVi~f1 flfl 393.08 ;n~fli'lJ

_I '" '" v 'j/4.1.2.1 us~Lfl'Vlfl1'H'H:191'Ufl\ll'l"l5'U11l'i11

45



" v
~1'U~Hl~i1IPl~~11'illfl~(lm:;'VluiJ tuM1lhvhlJu(l:;'U l~UfI(l'U'lll 11llj

"
" I' , I

f11llJHlPlfl~N'Vll'H,.il~ 111(JoW'UYiVi11l'lh:;n-utltuMlii~(l~~l'lt~~mJ1flVin-lI ~~ 393.67 filC'1fli'lJ" .
I iI I' "~tl1i lIPlVlj~11{j(J~lU'UlJ11Pl'Ji!1'U!'vhnu 16.52 nl(lfli'lJ~tl1i ri1'U.w'UYiVi1.h:;n-uiJtuM1'lllvl1lJ.. u

ih·mf-ji1\9u~~V318.98 nhfli'lJvi~1i l~vn~hlritl~lU'UlJ1mil'U !'vllnu 9.27 nhfli'lJ~~1~ une

29.07

60 c90

108 b24

*ns

29.29

usp < 0.05

50

C.V. (%)

201 a125

27.03

393.08 73.08 398.86 84.23 63 b

27.06

358.65 169.73 339.28 107.79 96 b 26

127

58 c12

373.52 l33.05 394.25 221.03 203 a
; <V

'U1lJ'U

x
4l'" -:rnnnu:

*

SDx
388.09 63.97 370.63 139.76 58 b

v v
"Unlill

SDxSDx SD

"I 0

U·tHI~'Ul

" ,.& 0 t dd. 1 ..e:..dt I

'ill fl fHl fl 11 f'l'fl'l:l11:; UUblU'U llPlH"I 'VllJPHIIPl~ fl11 fH11Pl'W"ll'l'lU11

'Y V I I I

th1.h:;li)'Vlf11~mlllj~'U'Vl'Um~mr~vYin-~ ~~ 58 'lJ1'Vl~~1i l~vljfil1{jV-llU'UlJlm~1'U l~hnu•• .'l

4l 'lJ1'Vl~~'1i (1Pl1'j1~~4.2)
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""~ ~~ '" ~O.I '" '.1 "'11]'.1 ~ "l~ ""1~'"Hftrlftl<1'U11!'U1'U11!'11'W(J1ttll::W'W'ff1lJ~'I111\l 'W'lJl1ttlJM'Vl t:WlJ'j~ff'UlJty'l11 'ij~ t '11Hft Hftl<1mH~(J\I. .,
ti'U'li'B:wft'ij1fl ~hu fl'll'UtrY'j 14i!n'ilfl1 'j t014 \91J 2552 ffl'U Uilft \IVitJJ ~ff'lJUW'I11U 1'V11:W1m: 'U11P1U~ ft 'U

'" dO U., di ., .,
U1Hftrlnl<1ftIPlMf)d1\1!~'W 11"1'ilPl9f\lrill rlnl<11'U1"1'1'UUty'l11U1'V11:WUll~'U1IP1U~1l'UUl1tliim1:WUI<1 fl~ 1\1
QI~<j) ~ 9) d ~ ~ :. ~~l~d.d, 0131&0 9J
fl'U'Yl\l'U11t'il1Ull~ 'U11!'11'Util ruB\I 'ij10lJty'l11'U 1'Vl1:WtfllPl'U'U 'W'W'W'Yl'Vl'Vll:wtJJ~ '\llB~Ulll 'ij\I'Yl11 '11

.,. ,
!fl141<1'jm 11"1'tl<15tI:WWJ1:W'W~eJ:W1'Urns i''lJiiBtl'lJUty'l11U l'V1l:Wt.w f)1,r min 'j run'lJtfl tl1 11"1'rlft rln 1<1:JJlfl
I "1 ,.. t SI "1 iI

'" , ~ 0 "''''... "'1 ~ '0 <l1l] ~"l ~ 0 ... 0 0 "l ~"l'Vl'ff1Plff1'UlJW'VI1'Ul\9lU~ft'U'W1m14I<1'jf1'.i'Vl:W'W'U'Vlnnuun-nnn t\91t'lf'j~'lJ'lJ'ff'lJ'U1t'WB'Ul'U1lJl t'll' ru
• U '"

;: .d & <j) d I w lJ} Q.I.db] 91& :.dl ~.el t

'W'W'Vltfl14 \91'j 9f\l1<1'W'Vl'Ufl 'il~UI<101<11\IO'UtJen til 1PI\I'Vlt IPIrY01411 'U'j ~ u u ff'U'W1mB f1l 'j Hlll<1'W'Ifffl'U
q '"

"iJ "I t 'j/

11''W"htJ~'I1~ \lU 'UUW'I11U l'V1l:WUo~'UlIP1U~ ft'U u11,r rlft rlnl<1l1UI<1fl~l \ltl'W !UB\l1"1'1(JUW'I11U l'V1llJ
U U., ..

um"11,r rlftrl~I<1!~(J'I1l(J ff \IHft 'l,rrlftHnl<1~eJ 1 'i191111'ff1Pl•

., ., .
'ij 1 fl fll 'jfffl141Hllfl'j ~'Yl'lJU W'I11U 1'V11:WUft~'U 11P1usnuU 1Yiii rlft ~ B

"

I ~ I. iI

~eJ1i ilPl(Jij~11iJ(J\I!'lJ'W:W1\91'ji1'U t'l'ilti'lJ 389.53 nlftfli':W~eJ 1i ttft~.rt'UViVi'lh~'ff'lJUty'l11Ul'Vh:w
ii H II rl n 1<1!~ ~ (J11'~ tI ~ ~ IPI~ f) 2,906.2 nl11 fl i':w ~ eJ1 i L IPI(J ii ~ 'u fl (J\I!u 'WlJ1\91'j i 1 'W 1'I'll tl'lJ
334.56 nhfli':W~B 1i (1<11'j1\1~4.3)

'J} V "

Uft~'Ul\9lU~ft'UU1 'W'lJ';h ii~11:WU\9l0~l\1'Yll\1ffi)~tJd1\1iiu(J"hfity (p < 0.05) ilPl(J.w'U11111tl'l.h~ff'lJ

i:lty'l11 ijrlftH~\9Im~(J:JJ1fl~~\9I fit) 3,295.30 nhfli':W~eJ1'i llP1(Jij~l!fl(J\I!'lJ'U:JJ1I<1'jjl'U rvhti'lJ
'j/ I' ""

244.84 nl11fli':w~~1i ff1'W~'U1111'lh~ff'lJUty'l11'U1\91!t~1l'UU1 ijHllrln\9lmil(J 2,554.20 nLllfli':w

. .,
1"1'1'WrlllrI~\9Im ~ (J~~ 1 'i11''W~ht.J~'I1 ~\lfflPl 'ij10rlftm ~'Yl'lJutyln'W l'Vh:w

iI 'I )I, ,

~'WVivhh~ff'lJUW'I11'U1IP1U~ft'U'W1 ijHftH~\9ItQ~(J11'~CJVi~\9I fi~ 313.28 nlftoi':w~~1i llP1(Jij~l
u •

1fl(J\lt'lJ'U:W1\91'jj1'W!'Vllti'U 19.35 niftoi':w~~ 1'i (\9I1'j1\1~ 4.3)

4.1.3.3 'l.h~t.fl'Ylf1l'j rln\9l'U~\I~'lfl1'wht.J~'I1~\I

, jI I I jI

~~ 1:; llP1(Jij~l!1i(J\I!'lJ'W:JJ1\91'j jl'U rvhti'lJ 8.67 nl mli':w~~ 1 i ff1'W~'Wl1vhh~ ff'lJUty'l11'W wh:w

iiHllHn\9ltQ~(J 322.17 nhoi':w~~1'i llP1(Jij~1!fl(J\l1'U'W:W1\91'jj1'W t'vlltl'lJ 8.03 nlftoi':w~~1'i Ull~

91 " , ,

~11:WU\9l0~ N'YlN ffi)~ i IPI(J.w'U11111tl'lh ~ff'lJUty'l11 ij Hft Hil\9ltQ ~ (J:JJ1011~1PI~ ~ 381.87 nhoi':w

., .,
1"1'1'WHllH~\9I~~ 1 'i'U10 rlllm~'Yl'lJuty'l11'W 1'Yh:WUll~ 'U1IP1UfHl'U'W1 1tlij

Y I' 9) I t

r'hrVivhh ~ff'Uil W'I11'U1IP1Um'l'W'W1 ii Hll Hn\pU~ ~m!~HJl1fflPl ~~ 311.60 l1ill oi':w ~~ 1 ~ llP1(Jii~ 1
" q

!~(J\I!'U'W:JJ1\9l'ji1'W t'vilti'U 13.71 fihoi':w~~1'i (\9I111\l~ 4.3)
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, .. ,
l\OlVn~1&1iV\l~lJ'UlJl~';ji1'UL'vilnlJ113.96 nlrmflJl"iv1i !m~1Iq)lntl';j~~f1'Vl1.1l'vi1lJiiN"N~~miiv
UVfJ~'l1'l ~V 256.87 nl"ni'lJ~v1.,j hWii~1!rltJ\I!lJ'UlJl~';ji1'U t'YllnlJ 64.10 nl"nflJl"itl1.,j

,
(~l';jl\lVi 4.4)

N"r-l~~!~~fJ 294.55 fil"nflJ~v1.,j l\OltJij~1!~V'l~lJ'UlJl~';ji1'U l'VllnlJ 110.93 nl"nflJl"iv1.,j
1Itu'l11tl';j~!f1'Vl1liii hHh nr-l"Nil~m~tJ 292.59 nl"nflJl"iv 1.,j 1I'lVii~1!rlEJ\I!lJ'UlJ1~H1'UL'VllnlJ

u ~

v ,
64.30 nhnflJl"iv1i iJq)'I111h~!f1'VltJ!lJlWU11lirwv\I'Wtl ijr-l"r-lil~miiv 279.61 nhnflJ~tl1i

, '" ,
~l!1iEJ\I!lJ'UlJlmll'U !'vilnlJ 117.77 n1"nflJl"itl1~ iJq)'I11tl';j~!.fl'V1~llJ!'I1U~\OlnU1.1ln~lm~U
305.47 nhni'lJl"itl1i hWij~1!~EJ\I!lJ'UlJlm'if1'U L'vilnlJ 110.27 nhnflJl"itJ'111tu'l11tl'j~t.fl'Vlm';j

~ u.., ,

1.1 11.1llJ 11 ~ n r-l" Nil ~! ~ ~ EJ296.03 n 1nn f lJ I"iv 1-.i 1 \OlEJij ~ 1!1iV \I!u 'UlJ1~ s ~1'U ! 'Vil n u
'" ,

102.94 nl"nflJl"iv11 iJq)'I11tl';j~~.fl'VlA11mh~1n"~mci\l1.1lijN"r-lil~m~EJ 296.30 nhnflJl"iv1i
l\OlVij~1~rltJ'l!lJ'UlJl~';j'if1'U!'vilnlJ 120.96 nl"nflJl"iv1i iJtu'l11tl';j~!.fl'VlA11lJ~l'ltln~'lJV\l~'Uij~ u

'" ,
138.50 n1"nflJl"itl1-.i iJq)'I11tlna.fl'Vl~l!'~v~'Wil-:)nN"r-lil~!'Q~u 308.72 nhlnflJl"iv1-.i 1\OlUn

'"~l'Ur-l"r-lil~l"iv1~'il1nr-l"m~'VllJ'il1niJq)'I11~1'U~l\l"ll 'Ums1~1.11ijw;mJ
'"u~nI"i1.:jn'U'Vl1·H1'i)~veh~ihrm.Y1fiq)(p < 0.05) hHJ1Iq)'I11tl';j~~.fl'Vl!iJWfll'W1.11'li!'l1lJ1~~lJI"iV

nUtnllm nr-l"r-lil~tU~EJlJln~'l\Ol ~tl 310.06 nlrtnflJ~v1~ hWn~1!~EJ.:j!lJ'UlJlI'l';ji1'U !'vilnlJ

Nt1f-Ji1~(nlt'lfl11J11~)

iftlJ'tn
11 11 11 .cI ~util'lb'tiil~u 'Ull&m 'Ull&'tiUtl1

- - -
X SD X SD X SD

1liijiJq)'I11 393.67 a 16.52 381.87 a 8.67 3295.3 a 244.84

iJq)'I11tfl'vi1lJ 318.98 b 9.27 322.17 b 8.03 2554.2 c 389.53

11 : 311.60 b 313.28b 2906.2 bq)'I11'lJ1~UAmnn 13.71 19.35 334.56

C.V. (%) 3.44 3.90 9.57

P < 0.05 * * *

, • " " t

~11Hfi4.3 r-l"nl''JffnrnVi 3 N"m~'VllJiJq)111'hvi-;1l.J~~"~'lJ1\Ol~~AmJ1.11Viijr-l"l"ivnl'jr-lil~~<Jf
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• OJ

~ 11ii V.:j11J'Wu1~ J !1'U ll'lln'U 78.62 nh fli' u~tl i~U,,~iJty111tl ':i~ 1f1'V1tl~1.J1W 'Ill hitoWtIn~tl

ij H" H il ~ 11l~ tIUtl tI~ ~ ~ fi tl 284.47 n 1 " n i' u ~ tl i~1IPl tI ii ~ 1L~ tI.:jL1J'W1.J1~ j i 1'W Ll'l 1 n 'U

81.07 nl"fli'lJ~tli~ (~ljl.:j~ 4.4)

OJ •

89.69 nl"fli'1.J~tli~ iJty111tl':i~LfI'Vl'llnhlJ iif-l"Hil~t~~tI 285.41 nl"fli'lJ~tli~ llPlvij

• !II •

~ 1tii tI.:jL'U'UlJ1~'ji1'WLl'l1 n'U 116.57 nl" fli'lJ~ tl 'l~Uty111tl 'j~LfI'Vlfln'll1'1l1lJl1 ~ ij H" Hil~m ~ fJ

351.66 nl"fli'lJ~tli~ 1~tlijfhl~tI-lt1J'WlJ1~':ij1'W ll'lln1J 108.88 nl"fli'lJ~tli~ iJtlJl111.h~lfl'V1
!II. •

fl11m11-liflm!l1~-l'll1 ijH"f-I~~m~fJ 338.43 nl"fli'1.J~tli~ 1~fJij~11iitl.:jL1J'U1.J1~':ii1'U Ll'lln'U
OJ •

87.47 nl an i'lJ ~ tlL ~ iJ tlJ111tl ':i~LfI'Vl~ WfIl'W 'Ill hit l1lJ 1~~1.J ~ tlms !f)1:l~ 'j ij H" f-I~\PI1~ ~ V

331.02 nhfli'1.J~tli~ l~vijfhL~v-lL'U'W1.J1mil'U rvhn1J 90.88 nhfli'1.J~tli~ iJty111tl'j~tfl'Vl

fl111.J r:i1Pltlfl~'U tl.:j~'U ii H" f-lilIPlm~V 334.02 nl "fli'lJ~tl 'l~ llPltlij ~lL ~V.:jL'U'W1.JW1':i!1'U L'vhn'U

OJ •

69.91 nl"fli'lJ~tli~ iJty111'1.h~tfl'Vl~lt~tlt'W~.:j ijf-l"f-I~~m~v 371.47 nhfli'lJ~tl'~ l~fJij

!II

~l'Wf-I"f-I~lPl~tli~'\llflf-l"m~'V1'U'l1fliJty111~1'U~1-l"l1'Ufll':i 1~'Il1 ijfl11lJ
OJ

UlPlfl~1.:jn'U'Vll.:j~i)~tl~1-lijUVff1i'ity (p < 0.05) llPltliJtyl11th~tfl'Vl~1'U~111'j~~fll'j'll1 ijf-l"f-I~1Pl

L'W~tllJ1fl~~~ fitl 399.52 nhfli'lJ~tli~ llPltlij~lL~fJ.:jt'U'UlJllPl':iil'W Ll'lln'U 122.59 nl"fli'lJ~tl'~

iJtlJ111tl':i~tfl'V1iliiii vh'h iif-l"f-I~~m~tI 364.67 nl"fli'lJ~tlL ~ l~tlii~lLritl-lL'U'UlJl~'jil'U t'vhn'U

OJ ••

t l'l 1n'U 285 1J1'Vl~ e i ~ U" ~ iJ ill 1111h ~!fI 'Vlil~lJ1W'Ill 'lli L'W tI-l 'Wn ij I>i' 'Un 'Wm ~ tIU tl tIVi ~ ~ fi tl
u ••

1,253 'U1'V1~tl'l~llPltlij~lL~tI.:jt1J'UlJ1IPl':i!l'W tl'lln1J 334 'U1'Vl~tlL~ (lPll'jl.:j~ 4.4)

OJ. •

~1'U~111':i~~fll'nh ijl>i''Ul'J'Wm~v 1,5041J1'Vl~v\1~ llPlt.lij~ltiitl.:jt'U'UlJ1m!l'U rvhn'U 514 inn
OJ. •

~tJ L~ iJty1111h~tfl'Vl~lt~tJ!'W~.:j ijl>i''U'VJ'Um~V 1,436 'U1'Vl~tJ' ~ l~tlijfhtiiv.:jt'U'UlJ1IPl':i!l'U !'vhn'U
!II. •

384 'Ul'Vl~t:!L~ iJtyl111h~tfl'Vl,hVhlJ ijl>i''U'VJ'Um~tJ 1,418 'Ul'Vl~ tJL~ l~tlij~ltiitl.:jt'U'UlJl~':i~l'U

tl'lln'U 435 'Ul'Vl~tJL~ iJilll1l'l.h~!fI'Vlfl11lJ~lPltlfl~'UtJ.:j~'U ijl>i''U'Vl'Um~tI 1,314 'Ul'Vl~tJL~ llPltJij
u •

• !II •

~ltiiv.:jt'U'UlJ1IPl':i ~1'U tl'lln'U 288 'Ul'Vl~tl' ~ iJtlJ111tl':i~tfl'Vlfl11lJlil.:j LmH!l1~.:j'lll ijl>i''Ul'J'Um~v
• !II

1,292 'Ul'Vl~tl"~ l~tlij~ltiitl-lt'U'WlJ1IPl':i~l'U tl'lln'U 3191J1'Vl~tlL~ iJty111tl':i~tfI'Vlfln'll1'1l1lJ11~

ijl>i'mJ'Um~tI 1,270 'Ul'V1~t:!'~ l~tlli~lL~V-lL1J'UlJllPl':i~l'U Ll'lln1J 298 'Ul'Vl~tlL~ iJtyl1nh~LfI'Vl
!II • •

~WfI1'W'Ill h;!l1lJl~~lJ~tlfll':i Lfl1:l~':i ijl>i''W'VJ'Wm~tI 1,255 1Jl'V1~tl 'l~l~Vij~lLii V.:jt'U'UlJ1IPl':i~1'U

OJ
91 91 I liJ I ~ 91 I 1 1910 ..~l'U~'Ul'J'U\PIt:! ri'\llmH'1m~'Vl1J'iJlfluqJ111~1'UlPll.:j"l ums 'If'UllJfll1lJ

UlPlfl\ph-ln'U'Vll.:j~()~t:!tJl.:jihrtlffli'ity (p < 0.05) hWiJtyl1l'l.h~tfl'VlLliij" vHh ijl>i''Ul'J'Um~tI

lJ1fl~~~ fit:! 1,602 1J1miVL~ l~Vij~ltriV.:jt1J'UlJllPl':i~l'U rvhn'U 541 'Ul'Vl~VL~ iJty1111h~tfl'Vl
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1,210 1J1'Vl~tl1i l~WiJ~lL~U.:.lL'IJ'WlJllPl';i~l'WL'Vhti'IJ439 'IJl'Vl~flli (lPll';il.:.1~4.4)
" ,

'illnm ';iffflllliJty'l11~ 'ru ~ 1,:j'1 1u m s '1~oWlViiJ~" ~nrn ';i~ilIPlVl'l511PlU

ms ~h ';i1 'ilfl11lJ~~ L~ tJ 'lJV'ILfllllPl';ifl';i~1,r ';i~~ lJfll1lJ ~hfiw'IJ V'IiJW'I11itJU~ ,,~~ 1tJl"llJ';h iJW'I11
OJ OJ U

"~ltJ~l.:.1'1 ff,:j~m111 ,r~,,~i11Pl.u'11UlPlfl~1'1titJ nan 1il iJty'l11oWn11lJff'l ~"m~'VllJ 111'~,,~i11Pl.u'11
~ d.,. Y 91 dll) ~Q.I '$I d d I : I

IPll'Vl~~ t~mQYll~'lJl1L'ill'Vl t~';ilJ~"m~'VllJlJlflfl11'IJ11L'11tJ U1 'il~L'I1tJ11iJW'I11tJ 1'Vl1lJLW~iJW'I11
• OJ u

gJ , , iJ "

tlllJ ltl.!oW1iliLoWV'lYlfl 'l,r~" ~i1IPlVi~ltlil rm fttllll ~"fl';i ~'VllJiJW'I11oW1'VlllJ U"~ ms 'lJl~Ufl au oW1
U

, ""
1 'Wms 'Vl~"tl'l Vi 3 -n,:jijLfi~ 'illfl t11';ifttlllliJty'l11~ltJ ~1'1 "l LfllllPl';im 1,rfl11mhfity'IJ tl'liJty'l11

~UlPlfl~l.:.1ti'Wsen 'lil ~'I-W'ill';itl.!1'illtl ~"m~ 'VllJU"~fl11lJ! i,:j~ 1'W'1tJ ms Un'iJW'I111 tJU~ ,,~uiJ,,'I
"" " ,

Ltl,:j~VlJiJiJW'I11lJltltlil 1 ~ ltJ iJW'I11Ul'VlllJ '11~mJllJltl.! oW1ilirw V'Il"lVfll 'ilLi:1tJiJW'I11ViLfllllPl';ifl';iu" u
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