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Abstract 

This research aimed to study impact of Land Use Changes in Khao Sok National 

Park for Some Water Qualities in Khlong Sok, Surat Thani Province. From year 2000 to 2009, 

based on data collected from the image satellite Landsat-5-tm (2000) and (2009), using 

Geographical Information System. Five major land-use and land-cover classes: forest cover, 

Agricultural areas, water body, Wilderness areas, and residential areas were identified. The results 

showed that forest area and wilderness area decreased by 11,289.22 rai and 291.46 rai agricultural 

land 7,243.53 rai, water area 4,309.43 rai and the residential area of 36.72 rai. Forest area was 

changed to agricultural areas especially in the middle and downstream of Khlong Sok. Which is 

located just outside the Khao Sok National Park. Most of the agricultural crops grow crops, fruit 

trees, rubber, timber and palm fields, causing soil erosion and sediment flow into the canal. at 

approximately 25,960.81 tons/year. As a result, some aspects of water qualities in Khlong Sok 

changed. The turbidity, suspended solids, ammonia increased gradually. It is therefore to reduce 

sedimentation and maintaining water quality integrated methods were used. These included the .... 
use ofvetiver grass, providing soil conservation knowledge to local people. 

Keyword : Land use change, Remote sensing and GIS, Runoff, Suspended sediment 
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' 
1.1 Aln.uhft'rum'l:::nm'llo.:.tm'l1~t~ .. 

' "" tJ\111 1 

fn~ l'*~~'W 1UJ1£J~~ m·ntl~£Juutl"~tll'~i'*tl':i~ t£J'lflf~~'W h1WJu, tllultl~l~"l 
I 0 ~ I I 3) d. I Q.l d I)} Q.l 9J.d ~ .J. eM 

&'11.1 fll':i'VIlltlll\91-:imnJ !l'illfl~m mmflff':il~fllfll':iVIfl£JfllrW 1U'W\91'W 'l11l1lU'Wtln i '11VI\91'W1'Wll'IJ'W .. . 

I I j/ I 

111Jo~u ~u 1\91~flllu1nw t\91£J':iflU 1"lfu tll'.i 1tl~£Juutl"~.WuViih ,rl'u1 nw il1ff nuu'l1~'111~1'1l1 
' 

111J1JlUfl!1l1LI"~fJVI£Jl'Wt1M~'l11~1'1ll'W'Wll1Uty1l1 1i'~Mi'flmdi ('eytlt]~ tl'.i~~1£J1i''WVI'.i, 2551) 
Jl j/ I j/ I j/ 

\18fliltlUf11Hh"1£J.Wu Viiln11 i M1flfltlntlu1iJ fl'W 'Ufl~~'W \91~tlfl'W Vit11'Wfl'W1~1£Jf11'.i, 11 mh~1'W 

i-nnl'1~uiim mwmn~u ~~m'.i 1tl~£J'W u tl"~ifu~il1 ,rl'u"~'lfu flill~H"l 'llfl~tl '.i~1VIff, VI£J~ ii 
HilttOtll'HtJ~£J'WUtJ"~fffll'WfllJfllf11ff (~'.i1'.i'.iW 1ll'.i'W'WIPJJ'lf, 2547) .. . 

dd o 9) el.dr d. ~d.~~.<::::\ Q.l i 'W fl \91 \91ll tll'.i ffl'.i 1 1'1 'IJ fllqj "'W 'W VI \91 N "1 Vltl '.i ~ ffU 'llty 'til 'W 'W V11H'lfty1tlt] \91 1'1 ltl fl £J 

1111J'I1~ M~flfll'.i 1tl~£Juutl"~fll'.i i '*~~'W i 'W~l'W ~1~"1 rlfl'W"tY1~~~£Jltli'u~fl'WU"~ 'l '*n"l l 'Wfll'.i 

in1iftO'W "tYl~'W l'W u~'llty'H Wl~tl~ 11~\91 ~~ 1rlfliif11'j Ul'.i ~UUffl'.i ff'W1 VlfHJlJfflff\91{ (Geographic 

j} d 1 I G) 0 ~ .l d i iJ tl "'" iJ lldOnnation System) 1'1Jlll1llff1'W'l11£J !'Wf11'.iffl'.i11l tl'.i~1ll'Wfffll'W'W'WVIf11'.i '11 L!~~fll'.i '.i~~tl\91 !'11 

..... tfUtflJ1 't1 ff1 ~mrin n ~ ~ ~ L! 1\91 ~ flll L! ~ diu1J fi £J1i '.i'.i lJ '111~ ( ff'W Vl,) £Jfl iJ ff.l i ff'W 1 VI ff1 ~ 'tltl '.i ~ 1 VI ff 
Ill 11;11 Ill Ill 

1..2542) 

fJVI£Jl'WLI M ~'111~ 1'\Jlfftl 1i'~Mi'fl'ey'.illlt){ 1nu 1~'WfJVI£Jl'WLI '11 ~'111~ rl WlU~ 22 'llfl~ 

1h:mrr1na (mllfJVI£ll'WU '11 ~'111~, 2556) ifu~1flfluJ~'Hll\91'1Jfl~fJVI£ll'WUM~'l11~ri1'W i my1~'WfJ1'1l1 
. ' 
• .., Ql 9) d Q.l .oC.\ 1 9) ~ Q.l cle:!! 

f•ltfftlJCJf'UC)ffl'W lJ fl11ll 'VIm tl 'VIm £J'IJ fl ~VI '.i 'W £J ltl '.i Ti '.i '.i lJ '111\91 fl fl'W 'IJ N \1' ~ V11VI ff'W VI ff1£J~ lll 

-L-~ ..., o' .'1 <=> .r :'1 ."f <V 0 i i/d <V <V o'd I i 
.-.JUUtl1.Jfl11llfl\91llfflJU'.iW 'Ufl~1J1\91~\911J'lf'W11J'W1J 1'11l£J'Vll 'VIlJVI'.i'W£llmff\911VI 'W lff'W 1'1 \91~fl\911l'W . .. 
1il'hf0niu1i',.;~~utl~nu~~ff1£J~lllll1tlll1£J ,., 1tlfl11ll 11 ~ ltl'H ~ 1 £JV11 ~ ~hfll'W 'll fl ~ fl VI £Jl'W u '11 ~ '111 ~ • • 
•WIIIh 11fo't1£Jl'WL!M~'l11~1'1Jlfftlt~'Wi1U VI'W'Ufl~iJlUtl'Vll~fllfl i\9i' ~ 1i'fl ,~11fflrlWL! M ~'VI rt ~ ~1£J 

• u 

8Jlii10J\I'iW'Ufl~VIi'-wmm i uifu ~fJVI£Jl'WU '11~'111~1'\Jlfftl 'V\'1 i M':i 1llt)'.i~mff£Jfl~1 \91£J'.ifluu1 nw 

1 



. 
1.1 ftll'IJtllflt\ltul~flln'UO.:.tfll1l~f.l .. 

' "" 'Uflfl 1 

'Ufl'th 

m1i'*~~'W l'nnvi1~ m'il'll~vuutl(l~m'ii'*ll'i~ 1v'ln1~~ui'l1'11:lu ltliu~tl~N~ 
1 0 -=9, I 1 rJ) d. I Q.l d 9J Q.l i pd.~ ~ ~ 

l'JU f1l'i'Yillfllll'l'ifl'i'i:JJ !'Vi:J.Jfl~!!'i f1l'iflflff'il~fllfll'i'Yiflf.lfllrW IU'WI'I'W ihnnJ'Wm'i 'lfVI~'WIV'I:JJ'IJ'W .. . 
AllJ'ihtnutl'i~'lflm U(l~ffm'V'IIff'illiln\1 '1'11 i '11'1n~m'i l'll~vuutl(l~'llfl~~~u 1n~m11Jm mil(llr.J "" . . 
il , " .!1 d i ""'"" ~ ' 0 i 'J) ' "1 'J) "" -'"' "l_l 1 lJ C)l'~fll'il'll(JV'WU'll(l~fll'i 'lf'VI~'W'W'Wff~f'l(l'VIl 11th !:IJ(l~(l~ 'i~1J1J'W!1fi'I1J(lf.I'WU'll(l~ !lJ 

'l11JG~~~~n~~fl:JJ1J1nw 1~V'ifl1J 1'1fu fll'i 1'll~vuutl(l~lfu~ih !rl'1J'1 nw ihff~1uul'i~'lf1~1'111 
'n\J 1J11Jty \11 !!(]~ fJ'VI Vl'W!! M ~'11'1~ I 'II l'V'I 'W :JJ! 1Jty \11 1f~wf~ fl'i ~ ij ( 'Q'flt) ~ fl'i ~ ~ 1V1f'W 'VI 'i, 2551) 

uofl111fldfll'i'l'i'l(llr.J~u ~il1'1'i'1 i M'ln~fll'i'll'Witjfl'W'IIfl~~u l'l~flfl'W ~J l~~V'Ilfl1Vfll'i I 11 (]UlHl'W 

~ " C\ .c::1 ~ ~ d. A d. I lll 'j} .<1::\ I I liJ d.c! 
H1'HU1~'W1Jm :J.JlW:J.Jlfl'IJ'W C)l'~f)l'i l'll(lr.J'WU tl(l~V'I'W 'YiiJl !llll(l~ 'lf'W ~iJli'Jl~~ 'Ufl~'ll'i ~~ 'VIfl' ! 'VI V'VI:JJ 

HftAOf1l'il'll~vuutl(l~ffm'V'IfliJmmrr (~'i1'i'iW 1ll'i'V'I~wn1, 2547) .. . 
i u fl~l'lijfll'i ffl'i11l<tYfllq!(llfu ~~1~~ ~tl'i~ff1J11ty111 lfu ~~l'l;ty1flt)~1llfltlV 

l'lllJ'rl~ 11'jflf1l'iltl~V'WUtl(l~f1l'i i '*~~'W i 'W fll'W~l~~ fifl'W,Yl~~~VlflcH1J~fl'WU(l~ i '*I 1(11 i 'W f1l'i 

U111uiou <tY1~'W l'W u~11ty11 wi~fl~11(1~ (]~ trlflnm'i Ul'i ~1J1Jffl'i ff'W! Vlfl'fJi'lfl'lffl'!{ (Geographic 

3) d I I i 0 ~ ~ d. i" "'i" Information System) I'Ul:J.Jl:J.Jff1'W'If1V 'Wf1l'iffl'i1'il'll'i~I:JJ'Wfffll'V'IV'I'W'VIf1l'i 'If U(l~f1l'i'll'i~~fll'l 'If 

ftUffl'l ffU l'YI fl'l ~ fl n1flfl~ ~ ~!! 1~ ~ fl :JJ U(l ~Vi 1J1J fi V'fi 'i 'i :JJ '11'1~ ( fi''W v11f Vfl iJ ffl 'i.ff'W I 'VI fl'l ~ fl'll 'i ~I 'VI fl' • ~ ~I ~ ~ 

1no, 2542) 

fJ'YIVl'WU M ~'11'1~1'\Jlfffl 1f~111'~'Q''illltj{ 'filU 11:! 'WfJ 'VI Vl'WU M ~'11'1~ rl Wl 1J~ 22 '\Jfl~ 
" . " 

th:mffl't'lrJ (m llfJ'VI Vl'W!! M ~ '11'1~, 25 56) Vfu nlnfl1J'Vl~ 11 :JJ~'IJ fl~ fJ'YI Vl'WII M ~ 'lfl~~h'W i my1 1:1u fJ I 'II 1 . . 
e _, Q.l' jl .c::1 Q.l C\ I 9) C\ Q.l o'd. t unnft1JC)j'1J C)l'fl'W :JJ fl11 :JJ 11m fl 11m rJ'II fl ~'VI 'i V'l v1 fl 'i'fi 'i 'i :JJ '11'11'1 fl fl'W 'IJ H tP 'VI1'VI rru 'VI ff1V~ l:JJ 

.L .... .. -'' "" A ~I -"1' .... 0 i ""' .... .... o'd ' i Ul:flOt.lfl1Jf111:J.Jfl ~:JJ ff:JJ 1J 'i W 'IJ fl~lJ 1~~ ~ 1J'If'W llJ 'W1J 'il 'il V'VIl 11 :JJ 'VI 'i'V'If.llfl'i ff1'11'VI 'W lff'W \1 I'J(lfl~ \l'W . .. 

mumh hfo'Yimuul'i~'lfl~l'lllffm1:lui1u'VIu'\Jfl~il11Jfl'V11~mfl il9i' ~ 11~ lf111fflfltuu l'i ~11~ ~ fl1v 
• u 

" . . 
lm1llT1J1JlW'IIfl~'Yii'V'IrJlm i u Vfu ntJ'YIVl'WII l'i ~'11'1~1'\Jlfffl '1'11 i '11' 'i llltj'inmffvfl~l~V'ifl1J1J1 nw 

1 



3 

'l j/.1 "i "'"'""' ,j/.1 "i "'"'""' 'l j/ ' 11)" :'1 fll'i 'lf1J'i~ !tl'lf'W'Yif'I'W (Land Use) fll'i 'lf1J'i~ ttl'lf'W'Yif!'W 'Wf'll'W\911-:J"l tlJ1111~11J'W 

~tl~tnfftJ fll'i lf1EJ\91'i fll'i'lf~tl'i~'Yil'W 11~Vfll'i ~ f'!fll'i 'l u ~l'W ~1-:J"l ~~'W~~~~~u1 nwliff'nmn'W 'l u 

fll'i i '11' H~ H~\91!1\91f1~ Nfl'W ~~~~nn 1tfvtl'i ~ ltJ'lfUi 'W nn i oM~~'W nll\91f1~N I'W'i l~~~Ju nn i oM 

th~ ttJ'lfu~~'W~-:JIKV-:Jfhu-:J~-:Jffllu1l~fi-:J~'llv-:J~~u~~umrmfflltJ (mll'rl'~PJJ'Wl~~u, 2556) 

o • I 'l j/" I "i o'd""' 1.2.1.1 fll'j 11111 'W f11J 'j~l.fl 'Yifll'j 'lf1J'j ~ !tl'lf'W 'Yif'l 'W 

fll'iiiU-:Jfll'iioM~~'W'llV-:Jti'i~I'Yiffi'Yimlu-:Jvvm~'W 5 tl'i~l.fl'YI ~v 

(1) 1:UV-:JII~~~-:JDVff~l-:J (Urban and built-up Land) i~11n ~v~mfftJ rhum'iftl 

' ' "" ' r.nu~\91ff111m'ilJ fllJ'WlfllJ fffll'W'YI'il'lffllm~~mm'i\911-:J"l 

" I " I "'~"" l!)j/l<!l.o!.l <!Jj/ <!! 

(2) 'W'W'YIIf1El\91'im'ilJ (agricultural land) !f'!llf1 'W'W'YI1J~f1'W'lf~lJ~f111~~'W'lffl11'i 

' l!)j/<!111)• j/ '.1 ..... 11)•.-i 
l'tr'W ff1'WH~ tlJ 'W'lf !'i 'Wl'll11lJ-:Jlif1ff\911 ~~~~ m~V'W~Vtl (shifting cultivation) 

" ' . 
(3) il1 ilf (forest land) i~11n ~uViil1 ilfvl1 itl~~~~~fllltJf1~VtJi ti19111Jtl'i~l.fl'YI'\JV-:J 

th l'lf'W iJ11~-:Ji'-:J iJli~-:Ji'-:JHffllilfff'W iJ11'Uty11'WnW iJ11'Uty11'WnWHfflJilf~f1 iJl~'lJII~-:J iJ1~'U 
,l .'1 ""' !I .'1 11J j/ ' j/ ""' !I :'1 j/ 'I'U 1Jlfl'UI'\J11Jl'lfltl!~'W 1Jl !lJ'Yi-:J11'il.l11i'i'ilJ'lf1\9111~~ff1'W1Jl I1J'W\91'W . " 

I ~ ll] j} I A dd d I~ 0 .:S 

(4) 1111~-:J'Wl (water bodies) !f'!llf1 'W'W'YI'YIIlJ'WIIlJ'Wl m1in 11'WV-:J fi~V-:J 'U-:J 

I Ql d ~d j} eM 
n::mffl'U ~~~~~m~-:Jnmnum'Yiff'il-:J'll'W 

(5) ~~'W'if1~1-:Ji1-:Jiti~1111JltJ~-:J 1dv~~ilii~vhtl'i~ltJ'lfU tl~vtJvf-:Jiflnf'II~'W'W-:J 
't1fU11'if1V~ ~ -:J iliffllll'itltl~n~'lfi~'l 'W'\JW~J 'W ~~~ ~Tvllfll'iM n~ 1-:Jfll-:J'W-:JVVf1 i tin 11~ff11Jl'itl,vl lfll'i 

u ~ ~ 

ll]r;/~~ .c9d d~ll]td.~tq'J)dt doll] j) Ql~ 
11'n~tJ~n !f'! 'YI-:J'W 11~'i11J111Jltltl-:J'YI'Wlii~~'YI'W'lf !'i'YittfV !JI'WVfll'iln-:Jfll !'if'!'Jtl (!~'W1~'\JV-:Jm11'iV'W 

~ . 
lflll~'i) mll'rl'~PJJulfi~u (2556) 

.I "''lj/ ' ""~ .1d .I "'j/.1 "i "' 1.2.1.2 fll'j1J'j ~ (Jf1\91 'lf.fll'Wtlltlf'I111'Yitl1Jfff1Eilfll'i I1J~ tl'WII1J~-:Jfll'j ! 'lf1J'j ~ !tl'lf'W • 

f11'i i oM~~'W i 'Wtl'i~I'Yiffi 'Yitl i~lifll'iltl~tJ'WII tJ~-:JV~IfflJV l f'ltllJ'W El rli~'W rrnm'W fl 
~ . ~ 

ftf1EIW ~ fll'i i oM~~ 'W i111 ~I~ 'W i tJ i 'W ~f1El W ~ i f'l I GJf'W f11'i vl 1 lf1El \91 'i f1'i 'i lJ f1U n V ff~ H Vlfl U 

. " 
u1u1~t1u 11~ vm'iffr 1-:Jfftll'W Vi'rl'nHvu 11 ~vu '111 ~-:Jtfu m'i i .u.,rv\1~ 11 1f1f'l111'i1 tJ1Jfflm'itl~f'I\9111J 

d Jf d • 11J j/ • ~ 11) j/ j/ "" 11) j/ o 'l j/. 1 "i "'"l 
fll'ilti~tJ'W!!ti~-:J'W'W'YiiJl !lJ ~~~~~~11~-:J'Wl !f'! '\JVlJ~111f1f'!111'YitllJ !f'!tlf1'W11Jl 'lf1J'i~ !tl'lf'W !f'!tlmlJ 

~ ~ 

nu1~~u ~~v 'l '*1 'Wfll'ifff1Eilll~~ilml~Mm'i ltl~tJ'WIIti~-:Jffm'Wm'i 'l .U~~'W \91~Vf'I11'Wfll'i ~f'lvll 



4 

thtih.tm'HJ~f11'iltfl'i 1~MJ\..J ii~Hl,m'U'U fttlf11'i tttJ{l~';ltll1'1tll911 U{l~f11'i i ~flti1J~1!191tlf'!f-;w 'Vll 

h1t~~,m~~u"~t~'W~t~t1~tlt~ illfltul'lftY f11~rl'~ (2556) ,J1uunnni~1h~ it~'lfu~~u il91tJi~ 

m"'rl1tJ\l1f119111t'i1tJ1l LANDSAT t~uuu~ 1~ 5 tJ'i~tfl'Vl !~wi (1) u l4'u~'ljll'lf'WU{l~ ~~tJ\1nl1'~1~ 
(2) AI 'W1.,r11 (3) A2 ~~1~ (4) F l4'u~1h11! tm~ (5) w tmci,:nl1 

i u if"" lfu tJ 1 'lin 1J 'lf1~ 1 ~t n 191m 'j t tJ~ t1 u u tJ" ~ "1nnn i ~tJ 'j ~ i t1 'lfu ~ ~ u o u 
q 

4 t fj) Ji g) I:\ d'd ~ 
I'UtHlJ1\l1f1ff1tl1191'Vl~'Vl1~191'i ~U{l~'Vll~tltllJ C)f~'Vll~191'i ~tJ'i~f1ti1JI911tl f1\lf1'i 'i 1J'Uti~1J'W'l:J ti'Vl{lf1{l 11Jf1 

q q q q 

1n~u~tl1 m'i'lltJ1tJi1'Vl1~m'itf1'l:ll91'i m'ivrijlm if1Hl1'~1~l4'u;nu m'iil91 11! llml'wiJmmrY 1 ~ . ~ ~ 

Q,l ~ cv ~ 

Yll~ff~fllJ tfY'i'l:l_if1\l 1\PJJ'W'Ii'i'ill tm~m'itlltl~ 

m'i~ t~m tl~ ~~u mm'i tH tJ~tJuu tJ" ~un! 'IJ 1~m1Jfi111JIK t~~m'i'Utl~ll'!.l'l:J ri' ~~ 
rtffiou1t119111Jllfll1~U1191~ti1J'Vl1~tff'i'l:l_ifl\'JU{l~ff~fi1J Brannstrom et al. (2551) tl1t'IJI91~tlmf1 hn 

... d I d .,j d, ~ -~ t/ 
utn:: tJ 1 u m 'it tJ" tJ u u tJ" ~ t1 tJ H 'i 1191 t n t 'W t1 ~ "1 n m 'it~ 1J 'IJ u 'IJ t1 ~ 1J 'i ~ 'lf 1 n 'i 1l '1.1 'l:l t1 u" ~ m 'i 

nrnouutJ{l~f11'ii~tJ'i~ itJ'lfU~~'W Moldal eta/. (2553) ~~llt1191fl~tl~ll1J Wakeel eta/. (2548) ~ 

... d.~ "'"1 ~i "' "' 0 i ~,8 d IUDUlf1f11'it'Vi1J'IJ'W'Utl~tJ'i~'lf1f11 f11'i191191 !ll 191tltl1~1~f11'i'Utl1tii911'Vll~f11'itf1'l:JI91'i lJJ>l{l'Vll 'YI~'W'Vl 

ih UTtnFtm'i t 11~ ti'W u tJ" ~ t ~ u '11191 ~ l1'191 q 

llll i \1 'lil'i~~ijj (2543) fff1'l:J1f11'ittJ~tJ'WUtJ{l~f1l'i i~~~'W i'Wti'Vlti1'WU'Ii ~'lf1~n~1'W 
q q ~ 

- .. ' g~d C\ eK d Q.l g) • 

HII"1Rfff1ct'Wfl'i Vi1J 11 f1l'i i 'lf'Vli91'W i 'W~tJU 1J1J~'W 'Vlf11'i tf1'l:ll91'i U{l~f11'i'i1J~'IJ tl~'i 1'l:l~ 'i191tiU 'W 1! 'IJ 191 

... 1\U&..; ~'tf1~ u" ~ fi111J ~ 'IJ tJ ~ f11 'j" 1191191 'j ~ t 1'W n fi111J ffll vr 'W nu" ~ n 1>1" ~ ~ n~ f1l'i t tJ~ ti'W u tJ" ~ 
1 , ... Q I 0 d <> ,8 d <'i ~ ~ i i 

ftU 'IYIFI'U l1'1'W \11 'W 1Wt tJ {l~'Vll91 'WU{l~ 'IJ'W 1191~'W 'Vlt~ 1~ tJ {l f1'i 11J fH fi111J'i fi111J t'IJ 1 \1 'W 
~ ~ 

11fP:&U01J'Utl~fJ'Vlt11'W u '11 ~ 'lf1~ tlliifl111l ffll..,r'W nnunn t tJ~ ti'WU tJ {l~f11'i i ~~ ~'W i 'W t 'IJ191 fJ'Vl t11'W 

lllirifl ... 1\J • 

.., "" ~I d. d o' 0 i ~, ~"" _I i o' I 

\'l'i'Vitl1f1'i'li'i'i1J'lf1191 !1J'Wff~'V11J'W'l:lti'Vlf1fi'W'W11Jl 'lf 'Yitf11911J'i~ tl'lf'WUf1191'Wttl~ 
q q 

\lui "i"o1n1J1 'Vli'~tJ1f1'i~'W 'Vli'~t11f1'itl1t1! t~u~Ku ~n111l1i~iuif\l1itJ~ ow~u 



------------- ---

5 

Q,r .c:t, 0 'J} c:::. 'J} Q,l .<:::). ' 'J} c:::. ~ ' c:::. 'j) 

't11VH.Jlm~'W 'VIl1mn~m1'1f~m~'V'I~'VImCJ'Ilfl~~'W ff~~i'l1mn~'WTI'l1lli 'Wt'J~H'W Ui'l~!fl~fl1llJU'I1~ . .. 
'J) 'J) ' 'j} 

u~~ 1 'WtJ~mr~ 'illnm1u~1m~'VllmCJth~'W'Ill ~wm'V'I'Illtfffllli'l~ i~m~mCJm'V'I tflii ui'l~~hm'V'I 
'J} 'J} ~eve:::. rl cvc:::.Q..c::t.d.c:::. c:::. 
i'l1'W~flCJi'l~ 'Wflfl'illfl'W 'WCJ~tfl~fll1~ fll1W 'Ul~Ufli'l'W fll'l111 flCJ'V'I'l.J\91 'VI!fl~ 'illfl'li l'l"lJ'Ifl\91 'IJl~fl1llJ 

ffll~i'l t'lf'W B'VInfi'CJ 11101nCJ ~'Wt~Bllfltum'V'I fl1lllfl~llffll'l.J1W'Ilfl~'VIi''V'ICJlfl1thllf'l1ll~tu 
q q q q cu 

'Wflfl'illndii'~-ff~~i'lm~'VI'l.J~Bm11'*111~ 1CJ'Ifu~~'Wt:Jf~viB~t~CJ1 (fft'l.J'VIB~ n'W'W~, 2556) 

.JJ1 "" .ld .I 1'JJ 'l o'd.,. ~ .I "'i'JJ Clf~ 'Wfll119l~l'lllJflUt1Ji'ICJ'WU1Ji'l~fll1 'lfU1~ tCJ'If'W'VI~'W'W'WffllJUtl1J1~~fll'l 'If 

"" _. 1 'JJ ' "' "'~ .ld .I 'JJ ' 'l 
1~'l.J'l.Jffl1ff'W t'VIrHJllfflff\911 ui'l~ 'lffll'V'ItnCJ~l1t'VI CJlJfffl£Jlfll1 tlJi'l CJ'W u 1Ji'!~ ~l'W 1011~ "1 t ~m 'Q 'V'Il~ 

m1tu~CJ'WUUi'l~m1i'*u1~ 1CJ'IfU~~'Wui'l~~~unfltJll~'W '11~Bnnffl11'il'VIi''V'ICJlm1inll'lfl~~l~"l 

"" .. "'f 
1.2.2 1~'l.J'l.Jffl1ff'Wt'VIff.Qllfflffl911 '111-el Geographic Information System : GIS 

1~'l.J'l.Jffl1ff'Wt'VIfffllJfflffl'lf fJfl m~'l.J1'Wfll1yJl~l'Wt~CJ1fl'l.J'lrfllJi'l1 'W ti~lf'W ~~ 1CJ .. .. 
I I 'J} I 

1~'l.J'l.JflfllJVl1tl'lflf yj 1 '*fi 1'11'W ~,rfllJ i'!Ui'l ~ffl1 ff'W! 'VIff Yiiifl1llJ fflJ~'W n fl'l.JI9llU '11 U ~ i 'Wt :Jf~Vj'W yj .. 
t,r'W ~B~ rl'l'Wti'l'IJ~ ff'll~'Wnnm1ltmt1~1'Wu~'W~ l'l1tmtl~ t~'Wr~ t~'Wtn~ ,rfllJi'lui'\~u~'W~i'W 

.. q .. 

GIS t~'W 1~'l.J'l.J,rfllJi'11 'W 1U'Ilfl~I91Ul~,rfllJi'l Ui'l~'iil'W ,rfllJi'l~iiff1'W fflJ~'W nn'l.J,rfllJi'lt:Jf~~'W~ 
cu cu cu ~ cu cu 

Ji o c:::. rl91 c:::. rl ~I d Q,l & 
(Spatial Data) Clf~'W llJ11tm 1~'11~1CJ GIS 1~'l.J'l.Jffl1ff'Wt'VIff.Qllfflffl'l1 t 1J'W 1 ~'l.J'l.J'VIffllJ11 tl'l.J'W 'VIfl 

'JI ~d ~de:::.&~ cvd'j) 1 d ~ ~t 
'Ufllq!i'lt 'V'Ifl'VI 'il~U ff~~fffll'V'I'V'I'W 'VI 'il H 'il~lJfll1 'il ~tfl'l.J 'Ufllq!i'IU1~ tfl'VI\911~ "1 tU'W 'lf'W "1 (layer) Clf~'lf'W 

'j} I 'J} I I I 

'11Blq!i'lt'11 ~Tth]jB'\lllJl~fl'W i'l.Jn'W 'il~Uff~~fffll'V'IVi'WYi 'il'1 ~ ~~ Ui'l~ y\' 1 i '11'ffflfl1llJ'I1lJlCJi 'Wt~fl~fll1 
I I I ,., • 'J} 

tui'iCJ'Wuui'l~Yiff'll~'Wnn'l.Jnm ~~ (i!)''WviiCJ.Qilffnff'WmfftViBu1~mfft 'VICJ, 2556) 'W Bfl'illnu i 'W 

d 4 c:::. rl 'J} ..::::. ~ d& ~ d ,. 'j) 31 
m1 u~'W 'VI 'Vi 1 Bfll1 1tm 1 ~ 11 'll BlJ i'l t 'If~ 'V'I 'W 'VI fffl£Jl'V'I 'W 'VI 'lJ 'W t i'l n 101 fl ~ u 1 ~ n fl'l.J ~ 1 CJ 1 ~ 'lJ 'lJ 'ffl 1 ff'W !'VI ff 

"' 

fJlJfflffl'lf (GIS) fll1i''l.Jl'illm~CJ~lfli'l (RS) Ui'l~fll1fll'I1'W~I'Iltt'I1U~'l.J'Wlf'W hn (GPS) (ffl'Ufl 

' c:::. Q,l .<::::to rl 
ff~tff1lJUi'l~'V'IWJ'W lffl1ff'Wt'VIff.Qllfflffl911, 2557) 

~I 'JJ ' d c:l liJ ~ "" a' ' .I GIS !1J'W 1~'l.J'l.J'Ilfllq! i'l'Uldffll'VI!fl'l.J t1 ! 'WflfllJ'V'I1tl'lfl1 Ul'lffllJ11 tlU 1Ji'lfl1llJ'I1lJlCJ 

L;fllJ 1 CJ~n'l.J fffll'V'IJJ ilfflff\91! g'W "~ ffm'V'Ili' fl~ ~ ffm'V'I m1 'V1' 1~ l'W 'IJ fl~ 1 ~ 'lJ 'lJ fflJ~'W nn'l.J ff'~ ff1'W 

A.Jc:::. d4 'J} dcvd1 ~cv d 'j) c::.efd 
1::CJ~'VIl~Ui'l~'V'I'W'VI'il1~'l.J'WU~'W'VI fiB 'llfllq!i'l'VI'il~!fl'l.J 'W GIS lJi'lfllJW~tU'W'Ilfllq!i'lt'lf~'V'I'W'VI (spatial 

data) ~Uff~~1'WlU'Ilfl~fll'V'I (Graphic) !!~'W~ (Map) ~t~fllJ 1CJ~fl'l.J,rfllq!i'lti~'l.Jl'l"CJ1CJ (Attribute 

Data) '11 ~ fl 'ii l'W ,r fllJ i'l (database) 1 ~ CJfllftCJ1 ~ 'lJ 'l.JVl n ~ 'VIHfl lJffl ff\91 f ( Geocode) fJ fl ~ lVl n ~ ~ 
~ "' "' 

UU'Wfl'W ffllJ11tlUl~fl~ ~~vt~'VIl~\911 ~ui'l~'VIl~UfllJ (ff'WviiCJfllJffl1ff'Wt'VIfft~flu1 ~mffl 'VICJ, 2556) "' .. 
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. " . 
m'Hh~~~ l191t1~1~ ¥ifl 'li'mqJ~Viihhwtii91M~flii~lUMU~'ii1~1JtJ'~'W 1~nM~fliuul'lui1 t'!fu ~ltmu~ 

?I 'J) • 'J) 11) 'J) I 'J) 'J) ~ 'J) d ... ... 
Vlfl11 ti'W'W !IJ'W~'W 'ff1'W'Yll~flflll t\91Uf1 'Ufl~~'Ufl~1Jl'W (11llti~1Jl'W!~'IJ'Yl C)fflf.J t'IJ~ U'IJ1~ '0~'111\91 

U~~1lf'ffi1h~oJiihJ') i'I''WrJlitJ1~1J1J'ff11'ff'W!'Yli'l't~flfll1..,rWJ'WTnfl~a'W (2550) 
~ . 

(digital form) l\91tltt'Yl'W'li'fl~~!'H~lJ'W~1tlrl'mltu~'Yll~fJlJi'l'l'ff~{~~f.lf1':h Feature 

-1 "' "" "" o'd ?1 "" -1 "' lJ 1 ~ tfl 'Yl 'IJ fl~ Feature fl fl ~fill W.~ 'Yll ~ tJll i'l'l'ff~ 1 'Ylt IJ'W ~ 1U 'Yl'W 'IJ fl~lJ 1 lf1{1 f11 1 W. 

Yll~tJiJi'l'l'ff~{1Ju hnui'!'W ~m~\911lltJ'Wfin~lt!'HU~'Yll~tJiJi'l'lff~{u~~u 'Yl'W ~ ~~H"")1J'W 1 ~n~t1:lu 
'J) ~ d'J) .., .., o' 'J) ~ d "".., 'j I ?1 I "",X 

Clltltff'WU~~'Vl'W'Yl\911tlfftu~f1llW.U1J1J 'il\91 tff'W 'Vl'W'Yl U~~~1flf1'1:l1 t\91tJUmflflf1tlJ'W 3 f1~ll \91~'W 
u • • 

t:9, Q.l ~ d'd.~ 0 I d. ~ t:9, d d 

(1) 'il\91 (Point) flfl~f1llW.~'Yll~fllli'l'l'ff~1'Ylll~lU'H'W ~'Yl~~t~ 'Vll~t 'ill~ 'il~ '111 flllt'Vl tl~ . ~ 

mh~t~tl1 'fflll11tiU'Yl'W i~~1tl~\91 (Point Feature) m~11'ff1'Wttl'l'W~'il~t1:lui1nl'H'WI91il'il~tt'Yl'W 

1111f1{1f111W1J'W hn~1tJ~\91M~flil1 u~~'li'fl~~~1Vlfl\91'1Jfl~~\91 ~lVlfl\91 x, y 1 ~ tt'Yl'W~lt!'HU~'Ufl~ 

,.~ 1l1iir~11lltJ11M~fl~u~ t'lfu Mll~mrl'm'll~ mm1 ~n ~~nfl'ff~l~ 'il1"1"lfll~.bu~~timi1 t1:!'W\Ku • • • 
(2) t~'W (Arc) rl'nlltu~'Yll~fllJi'l'lff~{~11~i1i'l1mll'Yl1~1~Mil~'il\91 2 'il\91 'il~U'Yl'W 

~ . . 
, 'J) 'i d'J) 0 ... .<!! 'J) "' 11)~ 1<:. 'i 

R1tltff'W (Arc Feature) t\91tlll'Ufl'illf1\91flfl Arc 1 t'ff'W ll Vertex t\91 tlltf1'W 500 Vertex t\91tl vertex 

0 Q.l .d ...,l.d :'1 dt, IJ} IJ} G) I lj) I 'l I,. Q.l ,. Q..oC:\ ~ 'j} 
CI1~1J'Yl 500 'il~!IJ~ti'W!IJ'W node tm~t1ll~'W t'ff'W !'Hll\911tlf111 identifier m 'till t\91tlfl~ t'Wll~ C)f~'IJfl 

1JCI~1Vlfl\91'1Jfl~ Arc ~~Vertex (~lVlfl\91 x, y ~'H~~1J'W arc) t1:lui1nl'H'WI91l'l1il~'Ufl~ arc 'H~~t~'W 
l~lJ,r'WU~~'il1J~~~l'W Node t~'W~il91fl'W'il~t~flll~flfl'W~ Node u~~fl11llti11'1Jfl~ arc fll'H'W\91l\91tl 

'i::1J1J~1Vlfl\91 t'lfu tt'W'W cl1J1 t~w5ur~11ll'ff~ tm~ 1m~'liltJ'ff11i11tu'l11flr~ t1:lu,ru 
~ ~ 

~ d. Cl Cl. cJ'd,:::~ A' d d Q,l lj} lj) 

(3) 'Vl'W 'Yl (Polygon) ~fill W.~ 'Yll~tJ lli'l'l'ffl'l 1 'Ylll'Vl'W 'Yl t\91 tl1f1'W 'il~ \jf1~flll 1 fl1J\911tl 

, .,j -1 'J) ~ I 'J) ~ liJ_I ld d 

lff'Wt~flU'ff\91~'1Jfl1Jt'IJI'l polygon 'il~IJ1~f1fl1J\911tl arc l'l~UI'l 1 !ff'W'IJ'W tlJ Ul'lll 1 Label point U~~ll 
" . 

Label point 1 point fl~flltJ'lu.Wufiil191u~~'l'lf''tunntwnutJ~ polygon flflf1'illf1fl'W u~~~l911fl~l~ 

4tJlJ~~t1:J'W~'W~ t'lfu t'IJI'l~11J~ ~lltflfl i~Ml\91 t'IJI'lJTVhll u~~'IJfl1Jt'IJI'lfl'Yltll'WUM~"lfl~ t1:J'W,r'W 
v • 

(fi''Wrlli tlfl iJ ffl';i ff'Wt'Yli'l'!~fl'l11 ~t 'Yli'l'i 'Yl tl, 2556) . ~ 

"' "" "' "' _ 1 "''I 'J) 'i 'i "' "' 'Vl 1 ~ 'Vl 'Yl tJ 'Vl "Jfll ~ fl ~ U ~:: fl W. ~ (2546) 1J 1 ~ tJ f11'1 t "1ft 'Yl fl t 'W t ~ tJ 'ill f1 \9111! 'Yl till !W:: • 
<:. "''l 0 ,l d ~ I G) tlj)~Jr Q.l Q.l Q.l 

'i::1J1J ffl';i 'ff'W! 'Yli'l'fllli'l'lffl'l ';i 'W fll';j fll'H 'W \91! 'IJ l'l'Vl'W 'Yl'W l'Yl1ll t 'Wfllfl 191 H~l'l ~ 1'W flfl f1191 fl'W 1J 'W ( 'il ~ '11 1\91 
~ 
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11l'Vf:i ~·a~J{;J{'Inu u~~umrY11i11lJ'Jl'lf) u~~f111flTI1'W~I'IIIW~'W~Jw1-nJl'Wmfll~~~l91~1'umJfl 
Flfl'W ri N 'lltN1h ~~ 'Yifl'l 'VH:J l ~til 'lf'1 ~1J1J.QiJ ff11 ff'W I 'YifY 

, 
" I rt!!fl 

0 " " - f111'W11'111'11fllq!~ (Data Input) 

... " - f111'il~f111'11fllq!~ (Data Management) 

"" "" - flW11fn1~'11'11fllq!~ (Data Analysis) 

- mmff~~H~,j'flff'WI'YifY (Data Display) 

" ""-1 ,. o'dC> -~ """ .!! I 'I - ~1'Wf11111~UH'Wf111 t'lfiJ1~ !tl'lf'W'YI~'W f111IJ1~~fl\91 !'If GIS I'V'lfl'lf1tl t'W 

mn1~ UH'W m1 l '11'111~ ttl'lfU ~~ u 1 1'1u m1 11 1~ tlfl~l 'lf'tiu mh~ 11 '1"1 ~ '11 mt1~ ff~ 1'1"11 1 ~ fi111J fflll11 fl . . 
, • .e::::. r/ .C\ o 3} I G) .C\ ~ d.d o d 1 Q.l t!t 

'Wf11111fn1~'11 111~!:1J'WH~ ~~~~'W llff'Wfl'llfllq!~\911~"1 ! 'WI'lf~'V'l'W'YI'YI 'il111J'W191flf11111~H~I'J.Jfl~ ~~~~ 
Q,l _a 0 lflj/ I ~ .C\ ,J .C\ Q.l til Gt3J 

flU 'il~fl11 I'J.Jfl~ fflll11flm~'Y11 !~flt1Hff~~1fl 'YI~flU11fn1~'11!1~~111~11J'Wfl'fltlfll'V'l ! 'Wfl11 ! 'If 

-~ ,. o' I .l d 
IJ1~ !tl'lf'W'IIfl~U\91~~'V'l'W'YI 

"~ " -1 """~" "" - \Pll'Wff~I!1\Pl~fl'J.J GIS fflll11fliJ1~tlfl\91 !'lf'YI~ t'Wf11111~11H'WII~~1J1'1111 • 
fU Q,l tl Q,l .C\ ~ 9) ~ .a .e::::.. ..C\d 9) 

'il \PlflU fl11 fl ~ 1 fl'l:l 'VI 1 '1"1 til fl1 'li 'J'J 'J.J'lfl\91 II~~ ff ~II 1\Pl ~ fl'J.J n 1J 'VI~ I 1 fl ~ TfH)\91 ff ~II 1\Pl ~ fl 1J flU 

F~11'ilfffl1JflU 1 11~ ti'WII 11~ ~'llfl~~ ~~~ 1\Pl~ fl'J.J fffl'l:t1'111ff1!'11 191 U'ilimmri ~tllltA\Pl'J.J ~Vi '!:I loM'W flU • 
l11~ti'W1111~~~'W~'W 1n~ i uri'J.JJ1'YI~mff11Jff ~'lim 3 "lf1~nm 'V'l1Jilfl11111~ti'WU11~~~'W~1~'1111~U • • 

Q,l ~.::~Ad 91d.J "l'~.d 'j) !J} d~ "1' 
'VtfY.2536 fl1J 'V'l.fY.2553 'W'W'J.J'V'l'W'YI'WlfJ~I'V'l'J.J'II'W 28,438 !1 'V'l'W'YI'WlfJ~1m1~ I'V'l'J.J'II'W 8,500 !1 ~~~~ 

.r dd! II) I <=! C> o'"' -~ o''J " ,. ,. <=! 

~'W'Yifl'W"l ~\PI~~ 36,988 !1 ('V'l1~'V'l'Yitl 'V'l'lf'J.J~fl~ ~~~~flW~, 2554) ~~~~fl11IJ1~~fl\91 t'lfi'Yifl t'W t~tl 
t t j/ I 

fl iJ ff U ff 'WI 'VI fY I~ fl ff fl '1:11 flU I 11 ~ tl 'W II 11 ~ ~ ~ 'W Vi 'W 1 tl ~ i 'W i ~ '11l \PI 'W fl 1 rY1 'li 1 1 1J 1 1 'If ( ff fl1 'W l i tl 
v • 

.C\ tl Q,l .C\ .d 3) .C\ rl .a 9) 

ff11 ff'WI 'Yifl'fi'J.Jfl'lff\911 'VI 1'1"1 tllm'li 111J'lf1191U~~ff ~~~ 1\Pl~fl'J.J, 2556) 19l~fl\Pl 'il u fl1111fl 11~'11 I'V'lflff11~ .. 
Model i 'Wfl1111~!!H'Wfl11 l 'lf'~~'W i M!'11lll~ff'J.Jtl1Jfffltlfll'V'l'llfl~~~'W ~~~~fffl\Plfl~fl~tl1J~ ~~~ 1\Pl~fl'J.J 

~~fl11 11r11 1~li'i~fl ri11ri'~ H~ ~fl111 ~iY'YI n fll'V'l ~~~~11 1 ~ iY'YI n H~ 1 u fl11 1J1 '1111 i1Plfl11 ~ 1u 
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11~~h.!fll1~n~;11'1 J,~itmhm'Hci~JlutJ~h~l.! ~vrr:h "Jwh" (runoff'111fl streamflow)~~ 

tr!uJnh~ i m'll'll:U'fin:U'll'l~'luq~mr;wh-:J"l il'lvu.U-:Jrl'flfiW~fll1 i mu~u 3 rl'flf!W~ ~fl J, im'l 

1h1111'1~1~l.! (Overland flow) Jlimunv'lt.!~l.! (Inter flow) Ur;l~Jlim'l'l~~l.! (groundwater 

flow) t~l.!fll'i i '11 f;l'Ufl-:JJ lUl.! ~1~l.! i tJff:U'11lff:U'Yl1 J, i '11f;lf;l-:JffU:WJ ltm~ i '11 r;l i tJci':u'!1lff:U'Yl1 ~ -:J 
~ q ~ ~ - q 

OU11~flflflfli1fl1111'll:U ;j-:J '111fl 'Yl~tmllU nfltJi'l1r;lf;l-:Jff:U'I1lff:U'Yl1 J1Ul-:Jff1t.!flrl'Uflr;llf.lt~l.!ifl 
~ ~ . 

rinu 11~ 1 '11 f;lflrl'Uf;l-:J ~:U'11lff1J'Yl1 'il~i1tJ1mw 11'1 fl,r flf.lmJN i 1 Ju ~l.! fl ~nUfl-:Jfl'tJ 1 ~ flflU ~N"l 
11 in utJ 1 ~ m 1 

'J/ I I J/ I j/ 'j} I 'J/ 

u~~uu ijfi lfl-:J Vi tii ml 1ril'~l.! Yi11 ,r 1\Pl l'l'Ufl-:J cl' nl wi -:Jflci 11 i 111111 tJ1:u 1\911 t11Yi BH ~-:J'ti -:J '11 :u 1'1 

., a'd ~ ~ .c::! I I Q/ ~ :: .dlll I A .d 9) Q,l 1 ~ 
HiU'l'n'fi 'nt fll'l 'U l.! 'il ~ :U fll t 'Yll flU 1 ~ fJ ~ 'Yll-:J '11 1 flfl11 :U fJ 11'\J fl-:J :U 1r;ll.! 1 'Yl t '11 r;l !'Ill.! 'Vll.! 'Yl '11l.! 1\911'1 U '11-:J l.! l.! 

rno lu'11~-:J'I1t.hvnm ~-:Jn~fl fl1l:Ut~1'Ufl-:Jm~tmJ,J l.!tfl-:J i-:JJ t.1 fll'l1lfll1 i 11 f;l'Ufl-:JJ wh i t.1 cl'1 

~ .c::! ,& .c::! I I Q/ I d :: ~ .d Ql 

ll'i (Q, r;lU.:U./1l.!l'Yl) 'il-:J:Ufllt'YllflU l'!r;lt)W1~'1111-:Jfl1l:Ut11'Ufl-:Jfl':i~Uffl.!l (V, t:UI'l1/1l.!l'Yl) flU 

~4Jiru o:: d ::1111 J...~ 
lnJf111l.!ll'll'l'Ufl-:Jf;lll.!l (A, 1'11 .:U.) 'Ylfl':i~Uffl.!l t'Hr;ll'lll.! l.!l.!flfl Q =VA 

1%m1~~lf.l~tl\Pl i t.1 fll1ll'lfl1l:Ut~1m~uffJ 1n~fl m1 11'ut 1m~f;lflf;lflf.ltfl~fll.!~Pi' 1 . ~ 

S/ I SJ •'• • 

1uA11Jcl'lt11 i tJ1~v~m-:JYinl'l1tJ ~'~ u~ml:ut~Ttm-:Jm~u fftJl 'lucl'1'611 'il~i1rilttl'lfl~l-:Jnu i tJ'l uu~ 

D:1A'UD-:J~l.!~'l1,r 1il'l'llfl-:Jcl'1J1 flci11~nu'1 nw li'fl-:Jcl'l'611 Ur;l~/'111fl1:u~-:Jcl'1Jlfl1l:Ut~1'Ufl-:J 
~ .c::!lj} I oC!o 0~ ~,1d d d~~q d 

m:uff'Ul'il~:u mu flf.lfl11U1 t 1w flm-:Jf;lll.! 1 'Yl-:J w1lu t'Vl1 l~fl1l:Utfff.ll'l'Ylll.! 'Yltfll'l'Ul.! t t.1 'UW~'Yl:U1r;l 

'118~tt111H~1m~u ffJ ,J-:J'H:UI'l~ i 11 (;l Hll.!~l.!~'l1 11'1il'l'llfl-:Jcl'1J m~ r;l~u 11 -:Ji1rilt vhnu o.8 tvil'llfl-:J 
d )/ I 'J} 'j} 

IITI1Jl'i1fl':i~UfftJ1Yi i '11r;lHll.!fl(;ll-:Jcl'ltJlUM -:JUl.! 

• j/ I 'J/ 

w-1ni1J 11~ff' -:Jtnl'l i~-h i t.~cl'ltllcl'lt~f.l1tll.!U1nw ii'1Yicl'l'611i1fl1l:Ur;lll'l'lfl.! mfl m~ufftJl'il~ i '11 r;l 
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" " t:!l 0 0 I 

1.2.3.1 f11'HtHHll'W1V'W1'Vl1 

' " 1m~ 'ff~ N U(l ~ m ':i 'Yl1 ~ 1'W 11 unn! 1Vi'U tl~ ':i ~ 'IJ'IJ iJ nffl u ~hu 'll t1 ~m':i tfl mhu 1 v 

Jnh 1 11~ l1(1 1 'Wthli1':itT'W i~ll~'W 'il1flf11':i11fl'lltl~ H'Wt~'W 1l'i1 i vml'n~ '111 (lt.u'1~':i~'IJ'IJtJnff l11v~ih 
, !I 0 j) d I ~ ... I :-'1 ~ ..:::::.. ~ ~ 13}..::::.. .c:9 .c:S Q.l ~ ... I '1 

1JYI1l1 'W 1'VIU 'IJ~'W 1H'W tltlflt U'W 'W 1J:-11\9l 'W U(l ~ 'W 1 11\91 'W GJf ~11 (1 fl11 W ~ flll U':i ~ L 'Vlfffl 1'1Jf11J f11 ':i l1 (1 'IJ tl ~ 
~ . 

• iJ I V 

U1Fb~u 1 u 'IJW~ t~ v1nu 'll'tJ \91~ u U(l~fl 1111~ fl'll tl~ 'lfu ~'W 'il~fi1'1Jflll m':i tfl~ti'W 191' 1'\J tl~ 'l1 il~~'W • 

iJwl11'il1flm':im~'Yl1'1lt~~ll'W11ri t'lfu m':ifl1(11vth tmth l1'1t~m':itvn~u(lflHI9l~ nt~1-H'tnl9lnn .. . ~ 

tfQJlffVfl 1111 tl\9111 'ffll'IJ 'j w 'Uti~~ 'W J~ ~'W Utul11~tfl\9l nmi' 1'W Lfl1111 'j m 'j ll'IJ ti~U':i ~ mffi 'VI v '1 ~un 
• a q cu u 

'JI I I I 

'J} Q.l -=:t, 9) '1' .c:!l d d. d ... <f 'j} Q.l .d. t:!l 
fll':i~~ (11~'Vl ~'VIm V'IJ tl~ \91 'W 108.87 mu ':i u (]~'VI 'W 'VI 'Vlll uru 111m ':i 'll'~ (1 N'Vl ~'VIm vm fl 'VI 'ff\91 fl t1 

u • 

.... I "" "" "" ""' 'J) '1' .I 'J) ~ d fllfHl1'Wti'Vl'IJ11\9l'W'IJ1\9lti'W'Vl':iV111Q 98.70 (11'W ':i U(l~u':i~1J1W'JtiV(l~ 77 'Uti~'Vl'W'Vlfllfl 

R:i'W tltlflt~ V~t 'H'W t1 ~ 'W 'IJ1\9ltl'W 'Vl1 Vl11 t1 (r:hv'Vl i''Vl mm 1i n ll'll'1~ U(l~ ~ ~ t!d\91 "'till, 2548) • 

~~n~~'W 'il1flm ~'IJ 1'W m'l" 'ff(l1V1111J1i':i'l"ll'll'1~ tlfl~\9l'Vl1U~ uu tl'Um ~u 'ffJ1 ti(l~ll'IJ tllltl'W 'IJ~ nw 
~ 

I iJ ef I 'JI " 

R'1'W~1~Vim~u 'ff'l11 '111 m,hu 11~flt~'W~l1mv'!l'iJI9l'IJ'W t~~n'IJ ff ~u~uu 1 u m ~u'ff'l11'11u "1 t'lfu ~u 

" ' ' Q.l -=!~ dd.~ 

1.2.5 (lfl1JW~'Vl'W'Vl'Vlfffl111 

' I ~ CV Q.l 0 I .,dl .dl .0:::::.. 

'f,l'VIV1'WUl1~'ll'111 11Hfl'Ufl1111tl~flt)11fl111 "National Park" GJf~l11J1Vtl~ !'IJ11'1J'J!dW 

.I d .i '1 'J) ,j d ., 0 'J) ., "" ~ , 'J) '1 
11\J'YICJr.:J'ff ~1'W 1t'Vlti'Vl'il~'l"fl111 U(l~'Vl1f11':ifJllfl'l"tl~ 'Vl'l"'Vlmm'Vl1~1i':i ':ill'll'111'W u "l 'Hfl~tl~ u 'fffll'Vl 

' " 
l'i':i1J~1~!~ llin ..r tlflfl1(11V l1'1m u~ V'WU U(l-:1 '1 u 1111Jl1 r:lfl'ff1fl(JU"'1ti'Vl V1'WU 1-1 ~'ll'l~U 'W 'il~~tl~~ 

~ . 
4\J~.J1i.:~'IJ~nw'1ll.Wt~vni1 6,250 ii l1'1t~u':i~mw 10 111':i1~n1mll11':i ~d1fityluifu~'f,)'VIV1'W 
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1.2.5.1 "fl'I:Hl!~'VIl~f11tlfll'Vl 

ff fll 'Vl fl iJ u 'j ~ t 'VI f'( tJ 'VI til 'W t! 11 ~ 'lf 1 ~! 'IJ 1 ff fl 1 ~ tl ff 1 'W 'l 'YI ill! 1:1 'W! 'IJ 1 i1 'W u 'W 
~ q u q, 

J, uet::'Yil~J 1 'l~~u~J 1r~~cnmmtdt~i1 uuuu'Vl'ifl~:wmmN iu wvit~:w'l.ffntJ~'jltJff ~mffi?l -5ut1:lu~ 
~ ~ 

.... _, _.:, .. ""' 'l _, 'i .. I 'l y;/""' ~I I ~ liJ-1'1 
~~'YI'Wl.J'W'lfltiH~'VI~m!m~'iti\Plfl 'W!'IJ\Plu'i~!'VIf't~ tflffr11!1tl fltl 'YI!fl~.tJ!'Ill!u'W!!'VI~\T~'Il'W tu ummrt 

Jl d .eli 0 d "i cv ~ 
Rino11t~flt~t1ff~ :JJl11J!'Illrlflt!rl~m1in :JJfl11:JJff~ t~tiU'i~:JJltu 961 !:JJ\PJ'j 111m~~1J'Wl'Vl~tr~u1u 

~ . ~ 

naH 1~ml1~v'lu~u~ ff~111m~i1JJ1'VI~!r!Ul'Wflr!HU'i~:JJ1W 100-200 !:JJIPI'i i~m'Vl~ 1.2 
~ 

• 'J} 'J} .d. ..:::::. ..:::::...:::::. ..:::::. .::::::..:::::. ~ ' 
l:1111~lff'UH'VI 08 tl~f'tl 50 r11J~1 43 'Vlrl1J~1 - 09 tl~f'tl 17 r11J~1 24 'Vlrl1J~1 !'YI'Wtl tlrl~'i~'YI11~ • . . 

• d. ..:::::. ..:::::::..:::::. ..::::::. .::::::..::::::. QJ' Q.l d 

UllJU1~'t1 98 tl~f'tl 30 r11J~1 44 'Vlrl1J~1 - 98 tl~f'tl 90 r11J~1 13 'Vlrl1J~1 \Pl~1'Wtltlfl ~~fll'Vl'VI 1.1 

wlflii1nflu'IJt~~tVIt~m'IJ1ff ~ i~~u 111fl~u ~~1 fl11:JJt~~:wff:wtJ'iru 'IJt~~1h~tJ~u~ 1:1u '1111 1lv~'Vh h1'ii 
~ . ~ 

wi'"mn·nY'~rl'lll~fflfltu! 1r1 ~ u lff'W '111 :JJlfl ~P~rl t~~ 11'W 'Vi1 'l Mii'tiu i'Vl'lf~u u r~ flU 'i ~ 'YI r11 ~ 11 r~ ~ ff1tl~ 1 :w u • 
J/ I i' f 'j/ 

Wlflfl'flTr .. riu li'Vi~'YI :w~Yi u 'i~fltltJ hi~ 1tlflt'lllff ~ 'Vi 1 'l Min~ ii11il'iU t~v'l 'Y!W~l'W1'W:JJ1fl 1 ~ vtiTt11 
~ ~ u 

" " . 
•"NI11Utnl:: 1 'Yirlrl~ffflrlt~~uff ~ 'VIl~~l'W hil 'Yirlrl~ffflrlt!~fl'fl 1 ~vtiTt.h'Vi~ fft~~ i 'Y!ri:JJ11Jn11tJnu Vi 

~ ~ 

Mt8~'!lJ~1~ ;~!1:l'Wff1'1Jl'YI~~'\Jtl~t!llJ11Pl1iJ 

,X d ~ d .Jt lrJ ' Q,l fj} ..::::::. 

fl. 'Vl 'W 'VI ff ~ \Pll! tl 'W fl r1 'W t :JJ! ff:JJ tl fl 'W (Classic undulation terrain) 'Vl1J ~ 1 'W 'VI fY 
~ 

ciUP1fl'Utl~i4'u~ ffm'Vli1iuii"fl'l:JW~!1:J'Wm'lllff"1Jn1J~'i11J flt'lllff~U'i~:JJltu 500- 800 !:JJm 
~ ~ ~ 

Jl I I 'j/ 

nn:M'lnht'l~!r!Ul'Wflrll~ i1uYi'VltJff1'W'l myt1:lui1uumu~P~ i1uYiiifflt1U1 Quartz u~uu i ulilt~ 

iu 1f1uihnh~!fi'VI Shale, Siltstone Quartzite 

" . 
'IJ. fluYi.Q!'Illi1'W~'W\T~i''W (Towerlike limestone hills) 'Vl1J1J'1t1tu\Plti'Wcil~tlrl~ 

._ Q,l .c:1 ~ ,l d'l o 'J} Q,l ..:::::. d G .::::::r. a:t. ei 
Wl111fM::1u tltlfl!ll tl~ m u ti'IJ t1 ~ 'Vl u 'VI u 1 'll IPl m !fl t~mu \Pll 'IJ u r~ fl'l:l w~ 'YI u 'VI 'VltJ 1 tlu 'YI u uu 1J 'i ff'VI1i . ~ . 

""' l l 1/J o' <!I <!I ""' d<O I ~Limestone) 'YI'W t~ trl t:JJ\Pl (Dolomite Limestone 'YI'i'fJ Dolomite) 'YI'i'fJ'YI'WU'W'VI:JJffltl!!'i Silica 
~ 

1l:tlu ij1i'lWff'U ;nuu 1J1J Karst !fl~"fl'l:l w~t1:lum'llli1'W U'W ff ~iu tltl~!'llltl 'YirJ:JJiiu 'W 1'YI u 1Hlff ~ 
- cu cu cu cu 



~ ... ll 

....... 

'"''"' 

. 

mmui·;m 1 : 33o,ooo 
ti tn<C'o~n : nn 1ulDunnrnmmJJiiAHI'flli •t 

ft lOSUlUOOJ .i'O\Icl 

• "'j!fou 

ol.l 'll:I!IH .. 
'il.m::u 

.::::1 I ..::::t. QJQJ rfd 

ill'ffYI 1.1 rHleJ.;jft'fHHl ~ '\J e:J'IJ!'\J\91 ~'Vltll'W!!'l1.;j'lfl\9U'\Jlfff1 ~.;j'J11~bJ' ';i l'l:lQ';i 'lil'W 

11 
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440000 •soooo 460000 410000 480000 

fi,.ru,u<~"111!i,w ~ . ;iii'Vl'1 uluiu~n'll<~4 (~.) . 
1<1haminllip1u1ua'll•'lr1~ IOG-200 

1<1ha,;'w1n1>>ia••;ia~ 300"400 

..,.,.,,1'111111.11 500 600 

• ~u;;ftn..,, 700.800 

•soooo 460000 410000 480000 
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LYI9111hmHl'l'W1fl1 

Vlft'1~ 'il~UmHH1f1':itU'Vl'W1-l 

VJft'l91d'u mltl 'il~t'll191i' tlll 1vfu £ LY\911u1fl r1 fl'l!! ff 'l!!rl~t~fl'W i''lf'lfiJ':i ~i11 • 

1.2.5.3 rl'nlltu~i1iJmmft' 
'" 

" ' " 
1J ~ nru tJvw1uu 11 'l 'lf1 ~~ 'll 1ffn 1~i'1J v'Yl n'Vl r1 'il1tlr11-11-l ':i ff1-ll'i'l fffl'l H'l $i fll'i'l~ 1 u • • 

' " 
1-111 1 ff1-l'Yl ':i vu ~~ IJ!!r1~1-l 111 ff1-l'Yl ':i 11 tJ ~~ fl ~'W 'il ~ ~~ 1-1~ ni<Ju~tJ r11m~ fl'W 11-1 1l 11J'W 'il u f:1 <JtJ r11m~ fl 'W • • 
'li''W111'11-l'llfl'l'YJtlU urJ~'il~~tl'J.l'f11-lltl 1 'W'Ih'lt~fl'W'Vlt)llmfl1-l - 'Vlt)ff~tlll:.l'W 'lf1-:J~mm~ 1 'Wtll':i 1~11 tJ 

'D'1-lfl 'Y11Jl'W!! 11 'l'lf1~t'll1fftl'il~ mJ1 u ':i ~w;h<Jt~ fl'W iu 111'11-1 - t1-lll11J'W 'llfl'l'YltlU . '" . 
"' "'"" 1.2.5.4 rltlfJU!~'Y11'l1i ':iill 'J'Yl!Jl 

' " ' 1 1'1 'j 'lffr N!!rl~ rl'nllru~m':i !fl~fl'Wi1'llfl'l1i ':iW aru~1'W'llfl'l~'W'VifJ'YliJ1'W!! 11 'l'lf1~!'ll1 

fftl bh'W 'l mut1'J'W Hr11-ll 'il1tltll':i !Jtl\91 1'llfl'lim1 'W 'l 'W !Jfl Paleozoic \91fl'W tlrll'l\91fl'W tJml:.l !! rl~ IJI'I 
u • • 

Mesozoic \91fl'WiJmiJI'I11H~IJ1G'l~fl Tertiary i~1Jvf1 1 111i':iW ffill~1'W'llfl'lf.J!'ll1'il~t1'J'WU'WT~ 'l~ IJ'li1 

\9111-l!!'W'JVJfl'milfl- ilr1'l~ '11~flVJft'I91~1'WI91tl!~IJ<Jm'iltJ- VJft'I91~1'WI'ltl!~IJ'l1~. 1i"Jurl'nlltu~i1u~l'l 

Ur1~1-1'111~1'1~1'l'l 'llfl'lfJ'Yll:.l1'W!!M'l'lf1~t'll1fftl mJ<J1~ 2 1-1'111~1'1 $ifl 

-1-1'1111JI'I'Vl1~ifl i91Vtl (Paleozoic Era)1~ufi !Jfi!'Vlfl{t~IJ'W (Pennian . . 
d ~ d ..:9 'J) Q d..::! Ql ~ d ~ .d ' 

Period) tlJ'W'H 'W'J.l'~':i1'lf'l.J':i (Ratburi Group) 91-:JiJ':i~tlfl1J~11J'I1'W~'W 'Y11-lrltlllill~! 'W mlJ'W 'lf'W ffi'Yllflfl'W 

-1-1'111~fl~i91i91Vtl- 'Vl1~ifl i91Vtl (Mesozoic-paleozoic Era) 

1 \r) Q rl .d :'1 ..:::::. Q 'J) 

':i~'l111'l~l'l !'Yl':i!flff91tl- !'Vlfl':i!1JIJ'W (Triassic-permian Pariod) !1J'W'Vl1tl'I1'W!!f1':i'W\91 'il~'Vl1J~1'W 

t1'1ti1flmi'~ul'l1-l cm1-11h 1~, 2546) m~'llfl'l~l'li1uu~rJ~~~'~~nm'il1nml'lr~u1n 
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slope complex t~u11~n nfl11l.le:;)~l.l'ffl.l\J1Wu~n~Nnu tJtJn1 tlu~1u~11'1QIKunltiJ ~~u t~u~u 
' ~ 

~ 1u ~u G.:J~u ~ 1ut wuentlu 'Vl'llt~ ~.:Jfi-1u i 11 ui ~~nfi'Jll.J'VI'W 1'\JtJ.:Jiu ~u mnu~~rlmi' 'lJ i u 'U~ nru 
" 

1.4 

<!I 

1.2.5.5 'V'l'lfV'll'lill 

ih1l.l1'Wt'lll'le:;)'Vltll'W!!l'i.:J'lfl~t'lll'fff1 uiJ.:Jmlm~'W 2 tl1~tfl'Vl 119i'uri ih~.:J~'Uu~dh 

~111 'll 1l1 u tl u ~ .:Jlfu ~ ih~ ~~ uifu ~ fY1'W i 'VItU'IltJ.:JtJ 'Vltll'WU r-i.:J'lfl~ t'lll'fff1 lfu ~ J.:J'VIl.l~t~ uihtJ~l.l cu tl q q 

~1J'U'lW ~~mJ'U~ ntu\911-:Jnm.:J'IltJ.:Jlfu~ ~~ tJ.:J~lf1tJ'Vlmuur1.:J'lfl~t'lll'ffnfi-1uiMuit~um'lllff .:Jiu 'l'l1 i1Xih cu cu q tJ cu cu 

ih~.:J~'U 

ih~.:J~'U'U'Wt'lllM'W tlu 
'" 

j/ I f 

'W Vi ihVi t1 n 'lJ m n '" . . 

'i1ll 

450.39 

75.94 

19.51 

3.75 

167.29 

21.86 

738.74 

" ' <!I <=I 
'Yfl!'YI 

288,884.10 

47,359.70 

12,167.30 

2,338.70 

104329.80 

13,932.90 

460,712.5 

60.97 

10.28 

2.64 

0.51 

22.65 

2.96 

100.00 
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., . 
0 .... "' 

1.2.6.1 f111ft111'il'VfU'Vl 

'l 'W fin f1m1 1u"~ ~h 1 1'il~'U ~~t~-:rvhf11nH,Y 1 'l 'ilt~rnnu~'W ~~ 'il~'Vi' 1m1 ~ ~ l'l1ll 

ft'I 1'ilfffl1Jfl W..flTVnf 1 ! ~fl 'il ~ th 1 'lhYfl11 11~UH'UU" ~ tll'VI 'U ~ 'il ~! ~1JJ 1 ~! 1:J 'U i1u 'Vl'U fl ill .fll'V'IJ 1 
q qJ q q 

,.,1J1ml'lh~"" ~rr~nni'U ~ 1 -f ~~,rt~ll"~f111'V1111J'l 'Ufln~hn'il~'U~t~t~l'l11'il fft~uflw.m'V'IJ 1 . ., . 
,~uri 

CJ} 'J} d, ll] .. I I ~ \f) 'J} I CJ/ 'J} 0 oC:::k I ~ 
'Uflll "ff.fll'V'IU 1~" flll 'Vl 1 ! lJ'IJfl~tL 'VI "~'U 1 t~Ufl 'IJ flll"l'l'U f11! 'U ~'\Jfl~U 'VI" ~'U 1 ., ., 

tJ'inw. ~J1 1 'V!m·h'W f1 "fl~ff1'1l1ij~'l~1!1~ f11lllfl-f1~f111ll rn1'1lt~~uliJ 1 'llfl1Jt'IJI'l'llfl~~'U~citJJ 1 • 

- ffmvumci~n1tiJ~'Ut~~tJ"Vi£Ju"~m1'loM'u1~ 1v'lf11~~'U 1~uri ,Yt~1J"t~v1nu ., 
I 0 ~ ~ ~ I G( ~ d,- I 

U'VI"~fll!'U~ll"'V'I£1U"~fl'ilfl11lll'lH'1 t'U'V'I'U'Vl t~£J!'Q'V'I1~U'VI"HJI'lff1'VIfll1ll 'ljll'lf'U U"~ 

Lfl£11911f1111J t1:l'U~'U 
Ql ,J ~ ~ ~G( '~ Ji· 

- "fl£1 w.~'Vl1~'lfmYlffl'l1'1Jfl~'U 1 ff.fll'V'If111'1l'U "~'IJ t~~'U 1 mu 'VI "~'U 1 CJf ~ff.fll'V'I'Vll~ 

'tfMYlffl'l f ~! u~ rl'U!! u" ~, u :W flij H" \Pi flfl W..fll'V'I J 1 u" ~ fll') 'l oM'u ')~ LrJ'lftJ~~ 'U '\Jfl~ u 'VI ci ~ J 1~ • 

1u~v'U1u 

0 d Q.l I ~ 
1.2.6.2 f111f11'VI'U~~~!f11JI'l1fl£Jl~'U1 

1~v~1 1um1n1'VI'U~~~t~ui1t~~1~J1 u1~flt~u~1v 3 ~~mrfl., fit~ 

(1) ~~a1~~~ 1~uri ~~~'WJ1'VI~t~~~~rr~1li1~i'uH"m~'V11J'il1mmci~tJ"v:i£J'l~., 
Ji G) 3/9) ~ ~d 'J} ~ I ~ ~ 
Clf~ t 'lffll~fl~ff.fll'V'I1i11ll'lf119l'V1U 'Vl'ilH'IJfl~tm"~'U 1'U'U'1 

(2) 'il~l'l11'ilfft~um1tu~v'Uuu"~'llt~~flw.m'V'IJ 1 1~uri 'il~\911 1'ilfft~1Jf1W.m'V'IJ 1~ q q q q 

fl~'l 'U'!f1~~ijf111!U~£J'UU u"~f)l') 'l oM'u1~ LrJ'lftJ~~'U 'VI~fl 1~i'1JH"m~'V11J'il1fiU'VI ci~ll"Vl£JIPi1~'1 '\Jfl~ 
.~,. 0 ~ d:tGt91 "73/ G) .~d d 

U'VI"~'U1 t~rJ'il~fll'VI'U~'IJ'U!'V'Ifl t'lfl'll'J'ilU'U1 t'Ull'Ufl~ff.fl1'V'I1Jtul11 t'UU'VI"~'U1'Vl'il~llfiU .. 
!U~rJ'UUU"~ 'l 'U ')~£)~£)11 !~flU')~ LrJ'lftJ'l 'U f11111~UH'U 1i~f111f1W..fll'V'IJ 11'11lliiff'Vl1~'1Jfl~1ltul11 . .. 

(3) ~~l'l11'ilfft~uu"1vJ1 1~uri ~~l'l11'ilfft~uu'inw.u1fluliJ1 'VI~t~umvJ1'1lt~~ 
I ~ I I I Q.l ~ J. I ~ d 3} d d. 'J} 

U 'VI "~'U 1flfl'U 'il~\Jf11~1Jl£J"~\1U 'VI "~1tl~11J'U 1fl'U'1 ! 'lf'U 'Vl~!"l11tllll11ff~'V11 tlJ'U l'l'U ! 1J'U ~~'Vl 'l'lf 

I'll 1'il fft11Jff .fl1'V'I 'Uti~ u 'VI ci ~ J 1rl1i u "1~ 't1' 1v ! ~ t~u 1 ~ tiJ 'U H" fl') ~ 'V11J ~ tn ~ ~ 'U 'VI cr~ r-h 'U fl111 fl~ -r u lJ" 
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!)I :J} !)I I " 

ff1~~1~"l 191rtt~IPI'Yl~rl1'111u~1 (nnJfi1UfJ:w:wr~vh:~, 2547) u1nw~~P~l1r~1rJ'I1TVi'Vi1m~f1mnw ~~u 

tJ1nw~ijm~'l.UtJ~~ trJ"lfU~~u'lu~tJuuU!f1'j.j\91~ ijm~tJtlnVi"lfHrt~1~"l l11rl':w rJH~1~1 ~1:wJ~ 
I G ~ dl 'l~ 'l "''l "" I J I 'l ... 

iiHll\Plff\Pl !!rt~Ul1t't~'l£:W'lf'W !1J'W191'W 9l'~f1U '!fiJ~~ W'lf'W 'Wf1'ilfll~:IJ\91l~"l 'W ff~Hrt t\PlrJ\91Hf11JfJW 

~ ~ 91 
fJW.fl1~ 'W 1!! rt~ff ~ u 1\Pl rtfl:IJ 

u t~n 'innd u~ 1 'l u m~ !~flf1'ii\Pl!~m11t~~1~J 1fl1~ !~flf1'il \Pl!~u 191'1t~~1~J 1u'1 1 1w ~ 
q q 

m::uffJ1ijnu 1 l1 r~ H1'W ffJ1!ff:JJfl ij~f1'j.jtu~mmr~:wn~w1u fl~1~~hm~J 1 tli!~'W ~~J 1 (t fl'~J 1) 

1J.iij~~fl\Pl'\J1H l'lf'W l'\JIPlli'W ~'ii~'Vi1'l'lffltufll~J1ij~f1'j.jtl.!~LliffJ1!ff:JJfl ff1'WU'7!1tu~!~'WJ1~~ 
q 

~ , ... 1 d d ~ 'j) ~ 
111 IJfl1~!f11J'I'llJ~ !1W!'\J1flflf1'\Jfl~'W1 

"" "'"''l !i!Gl '1: 1.2.6.3 m~1:JJ!\91fl~'l'l 'If t um~\91~1'ilfffl1Jfltum~'W1 
q 

~ ~ 0 Ql ~ 91 .d 
"1J"1~ 'il1f1f11~\91~ 1'ilfffl1Jfltum~u 1'\Jfl~m :JJfi1Ufi:JJ:JJrt~'j.j u r~~ ff1'W m1u ff ~ 1!1\Pl r~t~:wmfl'l'l 14 

• q q 

n1::n~ 1~'1'li'~rJ1m1in:JJ'lf1~ur~~~ ~!! 1\Pl ~fl:JJ tl1l1 u \PI 'l..fu7nw TI1'W 111nJw\'1Urt\91rt1\Pl B1!flfl 

wv~ i~wr\Pl~~1'j.jt)~1il'W f11m:w191~~ O'ii'W~~uliJ11911tlu'1nw.U1ui~li1~ 1Pl1ur~u1m~'lf~ B1!flfl 

u11~ i~l111Pl'Wfl~rY11in:JJ~1'lf ntrt!:JJ\91~~ 184 !~'W!!l1~~J1tJ~~~fl'l'l~ 3 (1m~~J1~t~i'uJ1vf~ 
tlflfl'ilf1n :wm~tJ ~~!fl'l'lU rt~ ff1:1J1Hl! ~'W tJ~~ lrJ"lfU !~flf1UfliJ lflfiU rt~u7tfl fl Urt~f11~ !f1'j.j\91~) 

q 

Jl 'J) ~.t:::! ~ ~ ·~ 91 Qll 0 0 Ql Q.l 

Ull\.IY!1rl!ff'W'1'11~'W 1ff!l1 rtfl~ Ut'I~\91~!!\911J~ !1W lJl'W 1~:1J1~ \9111Jrt'W 1fll~'lf~ fll!flfJQ 11~ 'il~l11\Pl 

llfl1fl11in:JJ~1'lf ntrt!:JJ\91~~ 184 'ii'W~~uliJ11911tlu'1nw.U1u'\JuVitJu 1Pl1ur~m~fl't~:w B1!flt~VitJu 
q ~ ~ 

t~111Y~umrY11in:JJ~1'lf f11m:w\91~~ 221 !~'W!!l1~~J1tJ~~~fl'l'l~ 2 (umi~J1~!~i'uJ1vf~'il1f1 
ntm~lJU1~'!J~ ~~n 'l'lUrt ~ ff1:1J1Hll ~u tJ ~~ trJ"lfU ~~ t~m~ t~'!J 1mm r~~u71nfl m~t~u i'm1 ff'191i'J 1 

q q 

n111.h::1J~ nni1r1J1) !!'l'l'W~1m~'W'I'll~J1ff!~rJ1 \911:JJ~~~~1'lfUtutu~ff~!ff'7:wur~~i'nmfltum~ u u q . ., . 
- 'j} Q,l Q,l 0 Q.l .t:::! 

1UU1Ytrtfl:IJ (fftlllJ'Wff1~ff'W!'I'lrY'I'l~~rJ1fll'W1Urt~f1l~!f1'j.j\9J~, 2556) \Pl~fll~'l'l 1.5 



'lltJU!'II1111lnd'\11 

'\ltl1Jl'\l\11tlllfltl 

------- ll'llhl'l'ltJ'Yillfl 

D 
' d 0 

tll~lfl1J'U1 

' ~ 
'\ltllJl'\1\11 ~lJ'Ull'l'l'\11 

lJ Wl -:i !P u tJtllil nnil 

1h ::; tfi'Vl~ 2 

1h ::; tfi'Vl~ 3 

. " 
iiW'l'n t.s 'iJ'J~lfl'Vllm~~'l1l1~v'l.J':i~mfl''ll'tl~m:JJfi1'Ufi:JJ:JJr~Vi11 \9ll:JJ'W'J~'Jl'lf'l1'tu~ri~m1:JJ!W~ 

q " " 
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f11'j ~~\911:JJ 191 'j 1 'il {Y'el'IJ f1 Wfl wnl1J u ~ lt~ u l'i' 'el\1~ m 'j n1 11 u I'I'V'll 'j 1:1J tl91 'el{ i ~tlf11';i 
q 

I jl j/ iJ I 

t~ 'elfl 'V'll 'j 1 :lJ tl91 'elHi ~ f111 mhfl'um1 'el u \1 ;~ \1 f1 w fll'V'l '111! ~ u ~ ~ f11 'j 191 'j 1 'illi'I1911:JJ {1' m'V'l.Wu -viu~ ~ 
" t!'H ci\IOltiJI'I:JJ ~~'l:ll 'U'IJ~t 1W U 'U 

" ' ... "' 'V'l'U'VHfl'l:ll91';ifl'j';ilJ 

1h!~ 

" ' ... "' 'W 'U'Vl'lf:IJ'lf'U 
q 

"' "' llJ l : fl'j:Jjf11'lJfJ:IJ:IJ~'V'l'l:l (2557) 

" q 

f111:JJ~'U fJW'HJJ:iJ 'el'eln91t'ilu~~mtl 

U'lJf!i!i~tJflci:JJVJf!'el~ ifl~h~'el{:JJ f111:JJ~'U vJ'el{YvJ'eli'{Y !utm'Vl 
q q 

"' 'el'elflCJH 'il'W ~~mt1 

U'lJfi'Vi~tifl~:JJVJf!'el~ ifi~'VJ'el{:JJ f111:JJ~'U vJ'el{YvJ'elf{Y !utm'Vl 

'elW'Hfl:iJ 'el'elfl91t'il'U~~mtJ1ii'el~ f111:JJU1 !vJ~1 
q "' 

"'i "' ~~mtl 'lJ 'ell'! 

U'!Jfl'Vi~tifl~:JJVJf!'el~ ifi~'VJ'el{:JJ f111:1J~'U 'VJ'el{Y'VJ'elf{Y l'Utl91';i'Vl 

'elW'Hfl:iJ 'el'elfl91t'il'U~~mtJ1ii'el~ h11~'11Ufl 
q "' 

d QJ 1 ~ d , & .e:. cv 
fll 'j !fl'IJ 1911{) til\! 'U lt tl 'U {)\I f111 'j ~ fl {) 'lJ '11 'U \1'\J'el\1 fll 'j 191 ~ 1911:1J \91 'j 1'il {1'{) 'lJ u ~ ~ fll 'j 'ill'! fll 'j 

F-1W fll'WJ 1 t~'el l tr!~'li''el:JJ ~~u {1'1'1\1 ~\I{Ytll'Ufll'V'l u u 1 i U:JJf11'j t11~tJ'UU 11~\1 'll'el\1 ~ \ltn~~'el:JJU~~ . "' 
u n~ 'l:l 'll 'el \1 u '11 ci \1 J 1 t ~ 'el 11 'j ~ i tl'lftJ ~ 'el fl n,) ~ rl1i 'lJ f111 mr1 f1 tu 'lJ 'el\1 ~'U ~ tt~ ~ t ~'ell tr! ~ 'li' 'el:JJ ~ 

" "' jl I jl jl I 

F-1W fll'V'l'l11-vit~nl'i' 'el\1 mJw11 i'luu ~\l~flnnl'H'U I'I:JJ 1191 'j \11'1-.1 f!Wfll'V'l '111t.W 'elfll 'j i 1'1 ~u l 'il~ lt i1 u f11'j 
~ cu ~ q 

u\l nu uni'lliftum:JJ~~'I:l'Vll\IJ1i~'elci1\1~11'j~~'Vlnm'V'll911';i1\l~ 1.3 
" 



(Colour,Odour and 

Taste) 

2.tlW'I1fliJ . '" 
(Temperature) 

3.m11Jt~um~u"~ 

~1.::1 (pH) 

4. tltlf1~t \1 u "~mv 

(D0/
1 

5 .1i1tJ~ (BOD) 

8 . tl'Ut~'j~ (N03)'l'U 

ln .. hv!u 1~'it\J'U 

9.tttlll 1lltUt1 

(NH3) 'l u wu ·;w 

lu 1~'it1l'U 

1J f)./". 

1J f) ./". 

1J f)./". 

iim: mllm1Jfl1J1J"Vl1:1 (2547) • 

21 

rh rn-3 U'i~ !.fl n r1 wm ~ ~ wmJ m 11 ~t.l'i ~ 1mn~ 

iJ tl ~ U 'i ~ !.fl 't1 U 'i ~ !.fl 't1 U 'i ~ !.fl 't1 U 'i ~ Ul'fl U 'i ~ !.fl 't1 

1 2 3 4 5 

1i 1i' 1i' 1i' 

1i' 1i' 1i' 

1i 5-9 5-9 5-9 

P20 1i 6.0 4.0 2.0 

P80 1i 1.5 2.0 4.0 

1i 5.0 

1i 0.5 

jl I jl I 

'tn.mu't'iVJ : 
1 1tl1't'i'U~~11Jl~'iii1'Wmvn~'lutm~.::~t.hth~tfl'Yl-Yi 2-4 ff1'11i'1Jtm~.::~'l111h~tfl'Yl-Yi 1 

q ~ 

'l~t~u!tJ~11J1i'i'ill'lf1~ u"~tm~.::~JTth~tfl'Yl~ 5tl-in1'11'U~~1 

1i t~u!tJ~11J1i'i'ill'lf1~ 

1i 'tlW '11 fliJ'Utl.::JJ 1\J~~tl.::J tl-i bl.::Jf1i1tlW '11 fliJ~11J1i 'i'i1J'lf1~tfl'U 3 tl.::Jft'1tClfm~lftlbl 
q cu cu q cu 

* J1~lJfll11Jm~~1.::Jl'UJt1'Utl.::J CaC03 11itnuni1 100 iJ"~ni'll~tl~~'i 

** J1~lim11Jm~~N'l'UJt1'UtJ.::J CaC03 tnuni1100 iJ"~nfll~eJ~~'i 



0 "' :::oC)f V'lfl'1!9ft'l!9ftlff 

P 20 ~mJv{t~'Wl'Vl£~ 20 'illfl~l'W'J'W~-;mvl'lJnfnnJI'l~tfhnnl'l'J'J'ilffV'Umh'l 
I .,j 

l'lvt'WV'l 

P 80 ~lttJv{t~'Wl'Vl£~ 80 'illfl~l'W'J'W~'JVVl'lJlvfnnJI'l~t~'lJ:JJll'l'J'J'ilffV'lJVVl'l 
' I <!j 

l'lvt'WV'l 

llfl ./t'l. lJt'l~flfll~V~I'l'J 
d "' d <!I 

MPN tmJ.'VUV'W '11'JV Most Probable Number 

nm'J\Pl'j 'J'ilffvuri'W, Dl'l11Jnmnnl'l'J ~l'W rl111 f'lJfll'j itfi'J 1~t1 J 1ur~~J ltii'v 
.,g 

22 

Standard Methods for Examination of Water and Wastewater 9f'l APHA: American 

Public Health Association ,A WW A: American Water Works Association Uri~ 

WPCF :Water Pollution Control Federation 'tiV'lff'11f~m1J~f11111Jfl'Wfll'I1'Wfl 

.,j «~ «~ .ld U 'I ~.I 'i "'"'""' .I 'l 1.3.1 !l"Wfl'fl'I:Jltl'lfll'J!ut'lti'WU t'l'lfll'J t'lfu'J~ W'lf'W'Vlfi'W 5 u'J~!fl'Vl t'W!'tll'lV'Vltll'W • 

I I 'J) 'JI 

ii~ 'W ~ Vfll 'j! tJ~ ti'WU tJ" 'l D~lJl w '\.JTI'll 1'1~ fltl'W u 'tl 'J'W" VtJU" ~f) Wfll'V'I'\.Jl'Ul'lD 'j ~ f11 'j 1 'W f)" V'l fl'fl • 

. , .. , ... 
1.4 'lle:I 'I.H'lJVI'lJMfll~11UJ 

"' ' 
1.4.1 oW'W Vi fffl'I:Jl ~ V V'Vltll'WU l1 'l 'lfl~! 'til fffl U t'l ~fit'! V'l fl'fli 'W! 'tll'l V'Vltll'W U l1 'l 'lfl ~ • • 

0 Q.l Q,l d' ,::::5, 

\llfffl mtflV'W'Wll 'il'l'I1'Jfl 'j'Jl'l:l!)'J1il'W 

1.4.2 ,rtlllt'l~ iolf'i 'Wfll'Jfffl'I:J lD'J ~flV'lJ l D~'Jtl fll'W ~ ltlf!l'JtVi ti1J Landsat U~'W ~ .. 
"1'J 1 ~tJ 'J~ ttJ'lftJ~~ 'W V'Vl tll'WU l1 'l'lfl~!'tllfffl U t'l~,r V1J t'!U~'W ~tffl'I:J W~fllJD 'J ~ ! 'Vl fl'V'Vl tll'WU l1 'l'lfl~ 

q cu cu q 

~ " ~ I 'JI I ~I 
1.4.3 'tltlllt'lmllltu'I.Jlf'l'W '\.Jl'Vll Ut'l~l'l~fltl'WU'ti'J'Wt'!Vtl u 'W .fl'.2543 - 'W .fl' .2552 .. 

"' 
l'Hh'W 1'\lmtt'l~oWWJ'W lV'Vl fll'Vltll rll'U ni'\lv oWWJ'W lUt'l~V'Vlfll'Vl til fl'Jll'Vlf'Wtllfl'J'\.Jl • • 
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" !!'\J1'lHHltl !!":::fltufll'WU11Jl.Uh:::m'ih..!fl"tl~fl'fl 
q 

!tl~uu!!tl"~m'i i oM'~~u uTI .fl'. 2543 1w::: UTI .rY.2552 

1.5.2. 'Vl'i 111 (i~ ~·m m :::'Vl1l'\J tJ~ m 'i 1 tl~ t~u u tl "~ m'i i oM'tl 'i::: it~•nf ~~u i u fJ'Vltll u 
" " 

!! 11 ~'ll'l~!'\Jltl'fl~mnmw unh 191:::fltl'l..I!!'\J1'l..l"tlt1 !W:::fltufl1'WU11Jl~tl'i:::m'i i 'l..lfl"tl~fl'fl 
q 



' "" 'U't1't1 2 

I I J/ I 
I -=:to I!=! Q.l d.~ d. I 0 d. 

'tl'tl'U!'tl~'tl'Ylf.J1UU '11 -!J'lf1~! 'tl1'fffl UHU 'Yl(lfl'lHU~'Yll-!J'Ii 'HU 1'Ylf.J1 UHU 'Yl'tl'tl'U! 'tl~(llJU 1 !!(l~UHU 'Ylfll) • • 
I 1 1 J/ 

l-*1h~ 1v'lft1Yi~u'tl'Ylmuu'l'i-!J'lf1~!'t11ffflllTvi1mlu11('1L~mhuum1mJw~il-!J11mt(llJ~uu'tlmnnu • • 
jl 'J} I 'J/ 

i-*,r'tllJ(l'ff()~mlllWthHu thvh U(l~~~fl'tlUU'ti1U(lflf.Jftfl'l:Jlfll)!11~f.JUU11(l-!J'tl'tl-!JmlllWUl'Vll .. 
.d ~ ~ q ~ d Q.l ' ~ til .t::\ rl 

!l(l~~~fl'tlU!! '\.111-.1 (lflf.J'Yl !fl~'\.11-.1 t U fl (lfl-!Jrlfl )1lJ'Yl-!J!fl'U~Telf.J1-!J 1-.11 t Ufl(l'tl-!JrlfllJl1!fl)1~'11fJWflll'l 

li .,j 'I 'JI Cl d d"" ~ II) 'J/., d ~ 
1-.11 !l'l'tl t'H'Yll1'Uti-!Jfl1)!11(lf.JUU11(l-!J'Yl!fl~'tiU t~'lf~!'ilUlJ1flf.J-!J'tiU 

2.1.1.1 ,r'tllJ(l~H'1um)ftfl'ln .. 
I j} 'JI I 

,r'tllJ(lfil '*i U -!J1Ui~f.Jflf -!JU 11) ~fl'tl'U~1f.J ,rfllJ(lflll'ltllf.l~ld! Vi f.lll UHU fi'tlfl'U! 'tl~ .. .. . . " I .Qr. d.QI d..c:t. d. I 0 

fJ'Ylf.l1UU 'H-!J'lf1~!'t11'fffl UHU'Yl(lflEJW~'Yl1-!J'Ii)W1'Ylf.Jl UHU'Yl'tl'tl'U!'tl~'.)lJU 1 l'l. rl.2543 !!('!~ l'l. rl.2552 

'il1flfllll'tl'Ylmuu'l'i-!J'lf1~ff~{iJ1U(l~~un~'lf • • 

2.1.1.2 fll) ~1!1Ufl11)~!fi'Ylfllll -*11)~ Lf.J'lfti~~UU(l~~ -!J11flfi'Jll~U 

1 u flllftflEJ1fl~ -!Jd ~1!! u fl11l~!fi'Ylfll) i -*11)~ Lf.J'lfti~~UU(l~~ -!J11flfl(llJ~U L~f.J • 
I I Jl I 

~~u 11(l-!J'il1flfllll~I9JJU 1Yi~uu(l~mllil1 i~ !~'tl i ,1ijfl11ll!'Hll1~'ffllfl'U~U Yif1nm 1~v~1uu n 

d Q,l eX 
'tl'tlmtlu 5 11l~!fi'Yl ~-!JU 

24 
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- ~'U~!fl£J1'11m1:u 'H:IJlf.l~~ ~u~~iJnni'*th~ tf.l"lfU~~ur~mn1 
jl I 'J/ I 

rvn~u"n.WuYii~M'1uu1-rluYiff1w:HY:u 1'1fu i~lfu~hu~M~~ iH'uf.J uu'l~f.lmilul>i'ff ff1Uf-l'li1Y 
" " 

11:u i u~~uu'l~!n£Jm~ it1'V'I11'U!I'l1 f.J:u!m i i'u~tT~ iliiJnnu'ln-rl"lf u"~~u~urYiYI'l1 " . 
eK ' 'JI 'J) " ' 'J} 

'V'IuYiuM ~~tl1 'H:IJlf.l~~ u 'H ~~tl1~h~u i~Yi!~U!!'H ~~tl1f:h~u !!'l~ 

eK d fJ} I I e!i A d ~ ~ ' :'1 eN d d~:~ ~ ... I 
- 'V'I'U'Y11m1~1H!U'll 'H:IJlf.ltl~ 'V'I'U'Yl!il~ t'l~ tllll!IJ'U'V'I'U'Yl'Yl:IJ'V'I"lfiJflfl'J:IJ 

ltJ 1 J_, ~ ~ d eN ddlr) 1\1) 'j} 'i i 9/d~ Jt 
t:IJ'Y11'Yl~'V'Iu'Yl u'l~'V'IU'Yl'Yl t:u ~~11:uu~ um1 "lf'Yl~uu1~!fl'Yluu ~ 

d 
'fftll'U'Yl';il<]ffll';j 

2.1.2.1 

,K d I Q.l e!i j/ e!f I d. Q.l Ql 

-'V'I'U'Yltlf.Jtllfff.J 'H:IJlf.Jtl~ !'lll'l<Jf:IJ<]f'U tJlfll';j 'Ul'U!';itl'U fl(l:IJ'lJtl~'Yl'V'Ifltllfff.J " . . 

' ' l:!f ~ ~ .<!!f ~ ~0 I 3) I l::5, 

fl" 1~! fl "tJ 'U! <]f ~! ';j 'lJ lfl tu 1'1 'H ';j tJ fl1l:IJ fl 'll ~! fl" tl'U! <]f ~I'll!! 'H 'U ~ 'lJ tl~ 'lJ tl:IJ "fll'V'I tll fJ 111 fl ~ 11! 'Y1 f.J:IJ 
" "' ~ "' i ~ Q.l j)iJ Q.l 0 Landsat il'V'I.ff. 2543 !!'l~'lltl:IJ'liJ 'V'I.ff. 2552 'U'll'UI'ltl'Ufll1U11J!!fl'lltl:IJ'lfll'V'I tllfff.Jfll';ifll'H'U~ 

" " ~ ' 
~ "" "' ,. i ~, .I"" ~ "' "" ~~tlNtl~'U'U'V'I'U !'lfl (Ground Control Points: GCP) :IJ1 <Jf 'Ufl11IJ1'U!!flf111:1Jfl'll~!fl'ltl'U!'lf~ 

1911!! "'I'll~~~ f.J1ll'U 'U'U ~'U r:i11 (lfl , u fll';ifffl'hl lflt ~ e~~ tlfl, '*.u'tJ:IJ'lfll'V'Itllf.Jtlfl, 'Yifff 'lltl~fn~'Yl ';j 1~ 
" 

r/ I ~ ~ I ~~ 'j} g) ~ d~ d 'j} I 0 

!fl'hl l'lm'l~ ff'H mw :IJll'l 1 ff1U 1 :4,000 Clf ~tltJ1l!IJ'U 'll u 1J" m ~ u~ 'Y1 :u fl11 :u" ~ 1 Uf.l~ tr ~ \] fll'l u ~ u:uu f.ll 

!!'l~ u 11 ;ui1u~ 'J'~ !W~ i u m1 !~tlfl~~ Ol~B~fllfl~'U ~u~u~!~tlfl 1 '11' m~ 1!lf.lvT1J'~m'V'Im1fffl£J 1 
~ ~ ' 

fli'~ui'*1~'U'U~n~ol~B~ 1~'U'U UTM WGS84 zone47 1unnui''U!!nfl11:1Jfl'll~!fl~tl'U tllfff.l 

ff:IJfl11fll'U1tufl11Ui''Uunfl11:1Jfl'll~!flgtJ'U!:if~n'lllflWI'l!!'U'U Second Order Polynomials ~ 

tll'H'U~1'11'filfl1l:IJ!flgtl'Um~f.J (root mean square error) ili!fl'U 1 ~~fll'V'I (25) !:IJI'l';i !!'l~tll'H'U~ 

lnfl11'H'1tl!!U'l~fil1~i'Uff!'Ylli'Hli (resampling) !!'U'U Nearest Neighbor ~iJ'lJ'Ul~~~fll'V'Ii'Hli 

rvhn'U 25x25 !:IJI'l1 

~ 

,r tl1J'l fll'V'Itl 1 f.J111 fl ~ 11! Vi f.J:IJ i~ 'fftl ~ 'lf1~ !1'l 1 i '11'11 :IJll'l ';j i l'U 'lJ tJ ~ fll';j {1'~ ~ tJ 'U! 'H ij tJ 'U nu (normalized 
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image data) hwmfftr'Ylt)'hl~ Dark-Objected Subtraction i'WM~f1f111~lf.l f111!~tlf11YtJ~(lfll'Vlrlltl 
"'r 'l .did91& d r.c:t 91 e:.Q.I.t:Sd 91 91~ ~ 

11 1f1~11!'Ylf.ll.J'lf1'J !1(11 ~~ 1(11'11 'U 'J'Yl Hfff1'hl1!'11 'U 11l.Jfl11l.Jtlf1~ti'J! 'lf 'J1 'Jff! 1J'U 'IJ'e.ll.J(lt!Nti'J 111f1'U 'U 
~ ~ ~ 

'l 11' Vi 1111 w 1 ~ ~ fll'V'I ~ i:Jiinn nJ~ tr'Wu 11(1-:J!n~ ~'W 'l 'W 1 ~ '1111-:J fft~-:J'l11-:J nm ~ '1'11 m1 fff1'hl1 ~-:Jfl11 
!~tl n,Y tll.J(l11 ~ fll'V'I ~lj mHY~ .nti'W!! ff -:J!1:J 'W ff'W rJ'I11t.J iirhm1 ff~.n ti'W!! ff -:J.J t1 t1 1 oM'W 11 ~fll'V'I~ 1 1:J 'W cu q qJ q 

~'W~Imri-:JJ1~1111f1{] i'Wfll'V'I'IIti-:J'J11-:J!1m~ 1 !1:lmilff~.nti'W 'l 'Wf111~1-:Jfl-:J 1~m1l i 11nnf.I1J!Vitr1J 

n111Ymo~(l ~~m'V'I w ~1u Mu -:J!~ v1n'U ~~t.JM1fl11l.lu~n~ 1-:J'II t~-:J~ 1m1 ff~.n t~'W 'l 'U fft~-:J'l11-:Jnm 
" " . 

111mT'W UlH(l~l-:JU'W i 11(!1Jt!t!f111 1n~ 1m1ff~.nt1'W 'llt~-:J1Yt.Jl.J(lfll'V'Irllv111f1~11!Vitrl.l 'l 'W '111-:J! 1(!1Vi 2 
~ 

~-:J 11 ~ '1'11 'l 11' 1Y tll.l (lfll'V'I ~ 111 Vi trl.l J'-:J fftl -:J'J11-:J! 1(!1iil.l 1 ~ 1ill'W 'llti-:J ~1m 1ff~ .n ti'W ~ 1 '11 ij ti'W n'W '111 t1 
~ ~ 

'lm~·~~f.I-:Jn'Wmn~ff~ • 

2.1.2.3 m1 ~ 111 'W nnn 'l '*111 ~ 1tr'lftJ~~'WU(l~~ -:J11nfl (jl.J~'W 'l 'W m1 ~111 'Wf1f111 'l '* • 
111 ~ 1tr'lftJ~~'Wu (! ~ ~ -:J11 nfl !;Jl.l~ 'W !~tl 'l 11' 'Yl111J~ -:J ~n'hlw~nu 'l '*~'W ~~11·nn u ff1Mi'1J 'l '*i 'W 

n11 fff1'hllf111 1 11~ tr'W u 11(1-:J ~ 1n~~ 'W 'l 'W n n ~ 111 'W n11 ~ u ~-:J11 1 ~!fi'Ylf111 'l '*~~'WI!(!~~ -:J11f1fl(ll.l ~ 'W • 

2.1.2.4 m1~1 111fft11Jf111 111~t1'W u 11(1-:J 1~tr 'l '*! 'Ylfl i1 flm 111fft11Jf111 111~ tr'WU 11(1 -:J 

!~'J !(!'If 'l 'U,f'U ~ ti'Uf111 'l'i 1-:Jl'U 11~~ ti'J 'l'ilf111 ~ 111 'Wf11Ytll.J(lf111 'l '*111~ 1tr'lftJ~~'U!!(l~~ -:J11f1fl(jl.J~ 'U 
~ . 

" 
11 1f1f111 ~ 111 'W n1Y tl~(lfll'V'Irll f.l11 1f1~ 11! Vitrm1-:Jffti'J '111-:J!d(ll (Post-classification comparison) iJ 

':'I 1 "" 'l 'JI " 'JI ~I ,l d .'1 11) 'JI •.• • o o 
'V'I.ff. 2543 !!(J~lJ 'V'I.ff. 2552 ~f.l!(ltlf1 'lf!!1J'U~ 432 (!'W'Wfl11l.J!IJ'U'V'I'U'Yl1Jl tl.J) !!(l~'Yllf111111!!'Wf1 

u 1111 Hffl.l (~1u 'W nu 1111 fltll.lfi 1!~tl f !!(!~ u 11 (! ~fl11l.l ~ 1trffltr~ 1) 1 ~tl ~111 'W n11 1 ~!fl 'Ylf1U 'l '* 
111~ 1tr'lftJ~~'WU(l~~-:J11nfl(llJ~'Wtltlm1:l'W 5 111~!fi'Yl i~uti ~'W~Ul irl' ~'W~!f1'hl~1 ~'W~Imri-:JJl • 
Adr;~, 1 ~.dtQ.I 'j)o r 'j) 91 r;Jr 

'V'I'W'Yl1m1-:J11-:J!11m !!(!~ 'V'I'W'Ylt.Jtrmfftr U(l1'Wll.l1Hl'Wm~1J1'Wf111mti-:J'IItll.J(l~1tr'I1'W1~1-:J'II'W1~ 5 
~ ~ 

x 5 i'*.W-:Jn'lf'Wu1J1J Majority u-K1111H(l~i~i'1Jm'l'ilm11mtr1J!Vitr1Ji'W~11"'t~-:J~n1-:Jil.J~~n~ 1~t1 

~1111fft11Jf111 111~tr'W!!11(!-:J'Ifti'Jf111 i '*111~ 1tr'lftJ~~'U!!(l~~ -:J11f1fl(ll.J~'U ~~f)~~'U i 'U 1 ~'1111-:JlJ 'V'I. ft . • 
':'I d 

2543 !!(l~lJ 'V'I.ff. 2552 (fll'V'I'Yl 2.2) 

"" <I .ld .I ,'J/.1 1 ""'"" 1 2.1.2.5 1!m1~'11f111!IJ(Jf.I'U!!IJ(J'Jf111 'lfiJ1~ f.l'lf'W'Yl~'W (Change Detection) ~f.l 

f111'1'il!!H'U ~,j't.Jl.J(lf111 i ~111~ 1tr'lftJ~~'U'Uti'J!!~(l~lJ~'Yllf11lfff1'hl1 !~tl'l11f111 111~tr'U!! 11(!-:Jf111 i ~ 
~ 
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"I 'l .,.d"" "' """' di 1 ~ <!! 131"""' ~I "' 11~~ !U'IfW'YI\01UlJlHl1U11i 9f~ Ufll~fl'f11:l1HHlf1 'lnli Post-Classification Comparison !IJUfl1~1\0l 

f1111J!ll~uuull(l~ 1 101um~!m mJ!limJf'mm~ ~1u u n 11~ ~!fl 'Yifll~ 1 .UtJ~ ~ 1 u'ln1~~u 1101 uu 'ff\01~ H(l 

.Ut:~lJ(lfll~!ll~uuutJ(l~'\Jfl~u~(l~fll~ 1.UtJ~~ 1u'ln1~~u 1unnfff11:ll!m uu!liuu~~11i1~ 1J 'V'l. fl'. 
"' 

. " . 
li~uu~(l~ll~~!fl'YI U(l~fll~(j\OJ(j~'\Jfl~Vluliih llfmi1 u~~\Plu 1101 

"' 

Landsat 2000 Landsat 2009 

Band 4-3-2 Band 4-3-2 

Hybrid Classification (Visual/Computer) 

LULC Map 2000 LULC Map 2009 

Filtering 5x5 (Majority) 

Post-Classification Comparison 

Filtering 5x5 (Majority) 

Change Detection Image 
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31 d'l ~ <!I 
2.2.1 '\Jtllq!(l'Yl ']j' !'Uf111fl'fl'l:ll 

fi'Juu ,r lJ'\J a~ r-J'U ~~'YimtJ~ ~ mll 1w H'W ~191 fl 'l 'U 'YI rt ~ 'YI 1-1 'JtJ!d(l1lJ tllJ 11911 l:l'U il(l i1i1191119ia'U 1Vi'Y1'1a 

il(li1i1191119it~i'1 lll~ fl11lll ,Yll'\Jt!~H'W191fl!rlt~mflw,ht1'19111f111 aHll'\Jt1~J1~ 1 'YI ('! ('!~ 1 ui 'W ~'WI!~ 1 

mmw Jwh~ 1 'Y!(l1J'Uti'J~'W 11~!~1l~'Ut~d1~11191!~119111lt1'19111m1 ~~ll'\Jt~~r-J'U~I91fl ad1~ 11~19111l 
m lJlW J wh~ 1 'YI (l1J'U ti'J~'W m 11 hh~ll! l:J'U ffl91 '!:h'W l191 tll911 ~n1J ~ 1'U 'J'U J 1 H'W ~ m ~tl'illflf111 aHlJ ~ty 
'YiltJ(l~ 1 u'l'W ~'WI'Yh hnJ fl vf'~rl!'V'I11~H'W~m~ai~fl~11ff1'W'Yirt~:iTfltlfl!~mT~ 'l 'Ui:lfllltu~J1'W a~ .. 

I ~ 3} I fj} fj} d j} I 

220702 fl(ltl~'lf~tl'W!'YI'Wtl 1Jl'Ufl(ltl~'lf~tl'W !ff'WH'Yl 8°48'54" N !'i.l'W!!'J~ 98°50'30"E 'il1fl'i.l'J'W • • • 
" . " 

111 m1 ('! ~ ~~ 'W 1t~'Yl fli'Yl tJ1 d1 u fl1 11 tJ ~ ~'W 1!!(1 ~ t~'Ylfli'Yl tJ1 vr~u 1J 1J !rt1 a~ 1~ '111 H'W u 1J1J 1i n 1l ~ 1 • • 
I I I )/ 

<ll "' , ., <ll , .ot 11J 31 .ot ., "t:: o .I 
(non-recording raingage) CJf~ !ll'i.l11Jllti1J'W'Ylfl!!1J1JI91tl!'Wtl~ ~~ !!(l~!flltl~'J~u1lJlW'W11"1'W !!1J1J 

" . 
fl9ll'Wll1l (recording raingage) 'i.l11lntl1~mmw'I11H'W~~I9ian'WI91(ltl~nm !Vit~'Yl111J1~tJ~nm 

... 1 9J I ~ ... 1 d 9) d 0 ..:9 I I d. 

'Umi"''UI91fl~'JtJ u(l~'YI1mmll1w 'U 11"1'Wm (ltJ'\Jt~lJ(l'YJ'U 1lllfl'fl111t~tJ1~'YI'J1~tl 'V'I. rr.2543 - 'V'I. rr.2ss2 .. .. 
,~~m~~1n'W191111~~ 2.1 

2.2.1.2 ,YaJqJ(lmmwJwh fia J1H'Wff1'W~191fl(l~tJ'Wti'J~'Wu~1 1 'YI(l1 ul9111lti'J~'W 

C1~~ri1J 1'YI i:l~ 'il1fl~1JN ff'J'U 1~1 ~m tl!! ('!~ 4' 'JaMlJ(l ~ 1 u'l 'U~'U ~~~ d U1 ~ lJlW 25 I uai'!C)f'U~ 'l 'U 

'l~wh~~J11 'YI(l1 UI9111Jti'J~'W~tJfl'":h Overland Flow 1rla1 'Y!(l(l~ri1J1!!~'J~tJfl'":h Stream Flow 

A11lufl~mmwJ1d'J'U~1'YI(l(l~ri1J1,~iirhu1~mw 1s 1uai'!CJf'U~ ,m~mlJ1tuH'W~1~ 1~ 1~tJ 

ri1m111rt11~l'i',YalJ(lmmw J 1vi111m~a'U u(l~11tJil~1tJm1 'l .Uff(l~,YalJ(l~1~ 11~ ~ '\Jt~~ffmi11~ .. .. 
Jwhl9i 1~"1 ~a~'l fl~!fltl~ n1Jlf'U ~~ffflll 1 !!(l~vl1f111 fl1'U 'Jill 'YI1mmw J 1vi l!'i! ~tl11 tJiJI9ia'Y! u 'Jtl 

t/ I jJ 'JI 'JI 
4 d. I 0 ~ ~ I 0 9) Q.l Q.l 

Yf'\J'Yl ']j''J~'\Jl'YI(l1fl (1JQ'U1tl'U- 'V'It)fl''ilflltl'U) !!(l~']j''J~'\J1!!(l~ (1i'U'J1flll-'V'It)llfllflll) 111J'Yl~f111 

uvdm~111ml:l'W11m~t~'\J'\Jt~~llill1tuJ1vi1ul9i(l~ffmu1191J1J'W ~~'l.U,YalJ(lJ1vi1ffmu220704 .. 
, d "' 0 31 31 31 31 

tn'\JI'IftJ'J !'Yl1fl(ltJ~fl'fli9111J(li91'\Jru'J'W t~.'V'I'Wll !'i.l'W1~ 08° 49· 18" N!'i.l'WU'J~ 98° so· 06" E 'il1fl 
" . 
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~ .dt Q.l Q.J ~ .c:::t I d r/ 
m::::mfU1 (current meter) !l't'l::::tmfl.:r:J\Pl'J::::\Pl'lJ'U1!11J1J1i'J'Jll\Pl1 (staff gage) ll'I1'Ul£HU'U~f)1Jlf1fl 

'j} 'j) I 'j) 'j) I 'j) 

tll 1'1 ':i m u tJ 't'l-:J t 11 w.J1 mw 'ih ~ e:J '11 'ih vYI'W Vi 1 \PI v'ill ~1m mw '111ll 111n ~ 1 vvt 'U Vii' m11 'il :::: I~ 

m ll 1w J 1iir1 u 1vt 11'W fl 1 1ll {,]-:) trl tl 1 ~ 11~ ll 1w J1'1J fl-:) !!~ 't'l ::::t~tl 'U !! ~ 1111~ 1t'Q ~ vtt 't'l::::'J lll! 11 'U 

mmwJwil'J1vu ii~u1m11'U ~1'\..!'t'lnmrrmlll'l'J t~fl1li''Vl'J 11JG-:Jm'J I '11't'lu't'l::::mmw J1 'l'W 'lf1-:J 
"' 

~1-:J"l 'l'Wm':iffmn!l'Wl 1 t!llm':itD~V'U!lD't'l-:Jm'J I '11't'l'llfl-:JJTvil 1'W 'lfl-:Jnm~1-:J"l '111'1i' mqJ't'lilimw 

~ ' <!I d ' <!I II] !II II] !II 
'U1'V11'J1flt\Pltl'UllltU'U 2 'lfl-:J!d't'll flfl VUI'.2543- 'VUI'.2547 tw:::: 'VUI'.2548- VUI'. 2552 !\Pl!lbY\Pl-:J !d 

'l'WI'11'J1-:J~ 2.2 

'j) 'J/ I i/ 

'J l1J'Jlll'li'e:Jll't'lmmw'I11~'W 1~'1i'e:Jll't'lbYmll 220102 1'WYI'W Yifl 't'le:J-:J'lf::::ei'W 1:h'W 'li'e:Jll't'lilimw 'llwh 
qJ cu q cu 

I I I 'j) I 'j) 

'l ~'li' flll't'lbYmll 220704 Yiu1w~iw1 I 'Vl'J Yit11'Wt'lf'W llti'l e:J-:J 'il1n 1 'U fl 't'lfl-:Jrl'niimnll e:J'Vl n i'Vl v1 ('ilTvh) 
"' q 

rVl v-:JbYmllt~ v1 I:Jiimnll11P1e:J\91u vll i'Vl v1 cJ 1 ~'U) ~-:J~ e:J-:J 1 ~'li' e:Jll 't'l'IJ e:J-:J bYmll ~ e:J ri1 n ~tj,i v-:J~ bY \PI 
q q cu qJ q 

~flbYtnll fll'lU fill i'Vl v1 cJ 1~'\..!) '1 'U fl 't'l fl-:J'lf:::: ei 'U mu t! mt m V1J t Vi fl1J '1111'1 l1ll ff'mf'W .fi ':i ::::w:l1-:J 
q q q 

mmw JTvhtw::::ilimwJ1~'U G-:J!l1YbYmll 220702 'il::::e:JV'l'Ufl't'ltl-:J'lf::::el'U u~J11'U fl 't'lfl-:J'lf::::el'U '0:::: 
"' q q 

I '11't'l't'l-:Jrifl't'le:J-:Jrl'nu't'l:::: I '11't'lfle:Jnrifl't'ltl-:J'Wll\Pll-:J~ e:J I tJ IPI-:Jm'W~2.2 
"' "' q 
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"' ~11 'il1~'tlt~·HY'J'W 111't~lll:'l:trl'\9JJ u 1t~'l'lf1l'l'lt11 ffl'W n11lt~ rl'\OJJ'U 111l:'l:tt~'l'lf1l'l'lt11 mll 'l'lf~t~1nnh • • 
fJ) .d o ~ I I ';:'I I .d ~~ .. r;: 

'tltllq!l:'l'l'l'U 11Jlfff1£J1t~~1:t'l111~u ~. ff.2543 - ~- ff.2552 lJ1'111fllm l:'l tllll:'l:t11lJLu'U u1 mw ~:tf1t~'U 

~~G( I I Ji "'F- .d lq fJ) I :'1 I ~ 
11tlu !'UII~l:'l:t'lf1~L1m91~u1lJ1W~:tf1tl'U'I'l !~'il~II'!Nt~t~mu'U 2 'lf1~L1l:'l1 fit! ~.ff.2543- ~.ff.2547 

lll:'l:t ~. ff.2548 - ~. ff .2552 L~tlff:t~ 1f1i 'U f111 fff1£11fl11lJ ffllrl''U n'tlt~~f111 L 11~ ti'UII 11l:'l~ f111 i .U 

111:t Ltl'lftJ~~u !1Pl'11ff~~ I 11 u~111~~ 2.3 

"' 
ffnl 'UL'tl~t~'l'ltll'Wmi~'lf1~L'tl1ffn ijinm1f1mni~i1 • 

"" o' "" "" "' .ld .I 'I 31 2.2.2.1 1Lfl 11 ~ '11 ~l:'l f11 ~ '1'1 'U II l:'l ~fl11lJ fflJ ~ 'U 1i 'il 1 f1 f111 L u l:'l ti'U II u l:'l ~ f111 ! 'If 

111~ 1t~'lfu~~u~Pit~mmw J Tvhlll:'l:t~:tnt~ull 'ti1'U l:'lt~tl 'il 1f1f111fl11ll11111 H'ulll:'l:tV'I'ln~l:'l'tlt~~ih !lY 
. "' 

l1 ri ~ ~l:'l~Pit~m mw 11 nh11 l:'l:t~ :tnt~ull 'ti1'U l:'lt~ t1 



cl .d .d ' .t!l ~ lod ' d oC:Io oC:Io 

Vll"H:J'fl 2.1 'llhmu~hJ'nt.ril'ffmu 220702 fi€Hl..:J'lf~ti'W!'11'Wtl (OI..:Jtl(OI ilvuY.2543- 'V'l.fl'.2552 'Vi'W1muumnmm'i • 

... "" VUI. 1J.fl. fl.'W. 1J.fl. &1J.U. 'Vt.fl. 1J.U. fl.fl. iJ.fl. fl.U. Vl.fl. 

2543 24.30 50.50 302.00 219.00 209.70 193.00 129.60 379.40 235.40 278.50 

2544 97.30 76.30 229.30 127.30 184.70 175.90 196.60 123.50 129.40 214.00 

2545 2.20 2.80 90.30 173.70 128.20 117.00 129.30 106.80 143.10 145.60 

2546 16.50 8.40 113.80 87.10 172.50 137.80 180.20 78.00 159.70 184.30 

2547 14.90 62.00 55.90 151.40 82.50 239.10 194.40 184.70 158.70 316.90 

2548 16.20 0.00 53.20 96.90 245.50 290.70 153.20 124.10 199.40 215.50 

2549 29.50 61.90 129.20 117.00 346.00 159.10 148.40 156.30 157.50 173.10 

2550 51.60 30.00 154.30 195.70 136.50 146.10 301.40 149.40 137.50 242.70 

2551 35.20 67.70 125.90 138.20 279.10 129.70 115.30 12.40 135.00 175.40 

2552 87.80 0.00 180.60 161.70 112.10 113.80 188.50 57.80 197.90 186.10 . " .d ' oC:IoQ.I' Q.l' ~ 0 Q.l' oC:IoQ.I' Q.l' ~ Q.l' 0 

'Yilll : 'ff1'U111£Jtl(l~'V'l\Pll'Ulti'Yifl1'1'1£Jl 'ffl'Ufl1~W 'V'l\PlJ'UlU(l~tJ'Yifl1'YifJl fl'HJ'YI'i'V'lf.Jlfl'J'Ul 'V'l.fl'.2543 - 'V'l.fl'.2552 
q •· q 

'Vt.U. 

180.90 

99.80 

294.60 

152.40 

53.60 

273.60 

71.30 

284.70 

224.10 

88.50 

. fi.fl. 

88.30 
.. 

27.20 

159.20 

161.10 

19.00 

167.10 

36.40 

74.00 

60.50 

33.60 

111J 

2290.60 

1681.30 

1492.80 

1451.80 

1533.10 

1835.40 

1585.70 

1903.90 

1498.50 

1408.40 

""' ...... 



g)11H~ 2.2 m:JJltuthvhnviJ ffmu 220704 TITW!;V'"Jl'Yl'J rHHJ'lfl'fl i'luiPi iJ 'W.fl'.2543- 'W.fl'.2552 ln.i--:wt~'Wlifl~t:JJI'l'j 

.:1 ... 
'n.fl. 'll.fl. fl.'n. 'll.fl. !'ll.tl. 'n.fl. 'll.tl. fl. fl. tl.fl. fl.tl. g).fl. 

2543 23.30 13.10 19.30 51.10 187.00 234.00 126.00 488.00 111.00 284.00 

2544 45.60 29.10 36.00 25.30 197.00 183.00 208.00 136.00 166.00 372.00 

2545 19.30 7.77 7.13 47.30 59.50 115.00 177.00 243.00 220.00 155.00 

2546 39.90 9.49 14.40 16.30 47.70 45.60 177.00 195.00 212.00 156.00 

2547 18.90 15.20 6.61 6.97 28.80 169.00 166.00 290.00 147.00 243.00 

2548 11.40 5.15 17.10 14.80 58.30 370.00 184.00 174.00 200.00 177.00 

2549 33.50 22.30 26.80 24.60 145.00 67.20 192.00 231.00 194.00 391.00 

2550 15.90 8.49 15.30 33.20 81.40 39.10 446.00 368.00 226.00 323.00 

2551 . 17.40 11.10 18.00 17.10 366.00 233.00 149.00 56.70 110.00 146.00 

2552 22.80 6.78 21.20 20.60 38.40 79.20 159.00 114.00 160.00 179.00 

' ~ .t:::! ' ~ Q.l Q.l ~ 0 Q.l .c::::t. Q.l Q.l .c:t. Q.l 0 

'YllJl : ff1'W1'iWUfi~'WWJ'Wlfl'Ylfl1'YlrJ1 ffl'Wfl1'iW 'WWJ'W1Ufl~fl'Ylfl1'YlrJ1 m:JJ'Yl'J'Wrllm'Wl'W.fl'.2543- 'W.fl'.2552 
q • 

'n.tl. fi.fl. 

182.00 51.20 

215.00 51.90 

117.00 67.70 

61.00 54.30 

59.30 21.90 

133.00 113.00 

51.00 24.00 

187.00 37.70 

107.00 40.90 

43.80 19.00 

11'll 

1770.00 

1664.90 

1235.70 

1028.69 

1172.68 

1457.75 

1402.40 

1781.09 

1272.20 

863.78 

w 
N 



' v .,. _ F- -;;II "" "' '-;;II ' ?1 "' Vll'lH'fl 2.3 u'HJlW\PI~fltl'W'ilf.Jufftll'W 220704 rl{Hl~fffl \PI~U\PIU 'Vl.ff.2543 - 'Vl.ff.2552 l'i'W'Jf.J!U'W\PI'W 

... ... 
'Vl.ff. 'IJ.fl. fl. 'rf. 'IJ.fl. A'IJ.tl. 'rf. fl. 'IJ.tl. fl. fl. tf.fl. fl.tl. 

2543 565.50 271.36 478.21 1671.30 10383.30 15057.10 5809.60 44196.80 4687.00 

2544 1178.30 684.40 857.72 552.29 9034.10 8225.50 9512.40 5057.70 6954.80 

2545 377.68 120.74 106.21 1664.86 1743.97 4322.00 7123.90 10446.40 9223.40 

2546 1271.50 352.65 514.60 579.73 1587.60 1467.90 4924.20 5457.00 5878.90 

2547 388.55 322.08 96.24 119.70 821.05 9060.24 7568.70 17520.27 6577.20 

2548 316.89 120.47 580.86 465.92 2657.68 25754.70 9924.80 9441.90 12627.30 

2549 1116.20 699.10 930.09 791.60 7176.10 2650.60 10121.80 12661.60 9979.90 

2550 502.94 241.24 493.27 1230.20 3519.60 1446.90 26621.80 23500.40 12205.60 

2551 756.90 494.32 804.68 785.81 37975.20 19736.00 11526.00 3211.70 7438.80 

2552 966.10 165.53 1106.62 847.80 2315.30 8073.60 21577.80 11874.00 20214.00 

' v 
~ ' .t:t.QJ QJ ~ 0 QJ C:..QJ QJ ~ Q.l 0 

'VUJl : ff1'W1~f.J!!{l~'Vl\9ll'Wltl'VIflTI'Wl ffl'Wfl'J~f.J 'Vl\9ll'Wl!!'O~tl'VIf11'VIf.Jl ml.l'VI'i'Vlf.Jlm'Wl'Vl.ff.2543- 'Vl.ff.2552 
q ,' q 

l'l.fl. 'rf.tl. 

18341.00 11443.90 

19764.00 10612.70 

5785.70 3997.40 

4484.20 1909.90 

12824.80 1858.70 

9199.00 6804.90 

23591.30 1870.80 

17768.00 9554.00 

10978.00 7134.00 

24976.00 2601.20 

1i.fl. 

1637.80 
.. 

1377.40 

1935.10 

1705.90 

471.39 

5632.00 

736.00 

1376.70 

2173.10 

724.00 

'l'J'IJ 

114542.87 

73811.31 

46847.36 

30134~08 

57628.92 

83526.42 

72325.09 

98460.65 

103014.51 

95441.95 

I.;J 
I.;J 
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" ' ~ -=tdl 

2.3.1.1 'W'W'Vlfl'f1111 

lfrl'~'il 1f1f11'j l!fl 'j 1~Mf11'j !D~£JumJ~~f11'j 'l oti'tl'j ~ i£J'ln1 ~~uu~1 ~1m'Hl 

m 11riliinn !D~£Juutl~~f11'j 'loti'tl'j~ i£J'Jn1~~u 'IJ ~ nw 1~ 'il 1mTu ~ ~'Vl1nmu ~ 'il ~ !O'IJoU VlJ~u~~ . "' 
~i 0 d ~ 91~ ~ ~& d'j) 91 

f1tw.fll'W'W1 ~£Jf11'11'W~!U'W 3 'il~ f!V 'il~I'I'W'W1 nm~u1 u~~tlm£J'W1 9f~f11'j!f1'1J'IJVlJ~'Vl1~~1'W 
q q q q,J 

f11£Jfl1'W Ju vl1f11'j !0 'IJoU f)lJ ~ i ~ £Jf11 'j 5 ~! f11'1~'W ~ i ~ £J 'j el'IJ 'iJ ~ ~ !O'Ui"JV V1~ u~~ !0 'IJ 'li' ellJ ~ 
cu q q ClJ 

'W 1'j 1~!1'1 B1 m~'W1'j 1~!1'1 v1 ~!rl'W'W1'j 1~!1'1'fl1 'Vl N n1 £Jfl1'W ri1u 'V11~ ¢1 1u !fl iJ vl1f11'j !O 'IJ 191 1vv1 ~ J 1 

~ ,J o !V ~I d cv ' ~ ~ .c:! , 'l dl 
'IJ'j!dtw~~'Vlf11'11'W~U'IJ'IJ'il1~ (Grab sampling) !1J'Wf1n!f1'1JI'I1V£J1~'W1m~!~£J1 unm ~nmlf'W~ 

" " u~Tt11m1!m1~M u~'lunn1!m1~Mf1i'~i1!o'IJ'il~~~ 2 i1'flVH'lunm!~£J1nu i1vvH~~ • 
D'j ~mw 2 ill'l 'j l11i1vv1~J1~ l¢i'm~~lJfl'W u~1l-hm1!f1'j 1~MI'I1lJ'W 1'j 1~!1'1V1 ~~v~nn 

1!m1~M ~~~~!o'Ui1vv1~J1 tl'j~f1fl'IJ¢11£J 3 ~~lfrl'n'lmy"l ~fl 'lu!'IJI'I~'Vl£J1uu'li~'lf1~!'111~n (~~ 
~uJ1) uvm'lll'l'fl'Vl£J1'WU'Ii~'lf1~!'111~f1 cnm~J1 u~~tlm£JJ1) u~~!rl'W'IJ~nw~iim'j!D~£Juutl~~ • 

, 9) o'd ~ ~ d d ~ d I \1} 3) 

f11'j 'lf'll'j~ i£J'lf'W'Vl~u'il1m~ll'Vl!Uu'Wunih 1ll 
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- 'il ~lJmCJJ 1 !tlu 'il ~~ 'l 'Jf'lJ ':i ~!iJ'U vwm ~'Yl1J~!n~~u 11rl'\l'illfl fll':i 111 ~ 
q q 

~ ~ I I ~ 

Hl'U!mri'l~l\1"1 1'1~a~rl'11l1 !'Jfu ~uvhmJ\91-:im':ilJ 'lflJ'lf'U u~~\91m~bY~!!~~!tlu1J1nurVi111'il~l'11~ 
q 

. " . 
ill'V'ffl 2.5 'il~1JmCJ111bYllJ!Wfl'W'UlJ~fl~'Vi 08° 52 ' 5l.O"N, 098°51 ' 10.7" E 

q 
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" 8 1l~fH11\I'I-Al . 
C) 11mhnCJJ1 • 
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.c::::. c:id.dl 
2.3.1.2 'V'I1'j1lJ!\91t11'Ylfff)ll1 

thil~iifltu ffllu1i~tt191f119i1~fi'W ~'W flVnUff1'j 19i1~G'l ~ ~~mr11J~l1'W flV1 'WJ 1nn~ii 
q cu I cu 

. J} iJ " 
ff1'jl9iN~ ~~mr.r11~11'Wilv1 ml1 fltu ffllu1i'llfl~thiii~m~mtrm'V'Itt~~m~tflii 1 'W f)l'j liYmnl~v\'1 

"' q 

~ ~ 

- ff (color) ff'llfl~thn~ 111f1f1l'jff~l1' fl'Wtt ff ~'llfl~ffu tt 'll1'W ~fltr1 'W u1 toM'W 

J wnll'fin ll'lf1~ 11~ iiffm ~fl~ ~~tn~ 111nm ~fl'W 'Y11 r1 J 11 'Wtt 11 ci~J 1~ iii u ll!iuf:lll 11~iiffJ 1\911~ 
_a j} d liJ I ~ d .etd d 

'H'jfl(lllJ\91~ t fl'j'W 1f)1J~llff!'lltl1 

- ~tu'l1 fJlJ (temperature) ~W'I1fJlJ'llfl~J1ii~~ 1 'W~1'Wnnd ~11i]mtr1'Vl1~ 
tflii~~1l~ff ~~~19iflf1l'j~~mmw flflf191t1l'W~~~mr.rJ 11~tr1 '*thermometer 'lftJ ~fllflff'W 1ll 

- Suspended Solids (SS) 'llfl~t!~~t!'ll1'W~fltl~fl 'llfl~t!~~~~fltlfl~1uJ1 
'j} ... ( I d I d tii I d IIi) ~ d .a d d t:!l I ~~ 

tt ~~ ll fl~~1tr\911t 1J mm 'W t 'lf'W \91~ f1fl'W tll~ t '11ty ~ 'Y1 fl ~ t 'W u 1t fftr'11 'j fltffll 'lltr~ mn~ n t1 fl11t 1J 'W ss 

!oM'Wfi'W 

0 liJ .. 12!1 & "' liJ I 

- f1l'j'W1 rvn11'llfl~ff1'j~~~1tl (conductivity) 91~1l~!f1~111f1 tflflfl'W\91N~ 

vr~'l1ll ~ ~ ~~ ~ 1trflv1 'W ff1'j ~~ ~ 1tl ~~'Vl f)~ 1iifl11ll'fflli'W lf1111 'W 'Y11~ !~ tr1fi'W ~fl trlfl~ 1fl11ll 
"' q 

91 <01 I G <01 "1.191 'j 'J91 
m~~1~llfll\T~ m conductivity f11l~llfll\T~ t1J~1tl t~tl t'lf conductivity meter 

~ 

- fl11ll~'W (Turbidity) !fl~111f1ffntt'll1'W~fltr1'WU1 !oM'W ~'W 911f1.W'lf 911f1 

ff\91{\91~f1fl'W ~'W~t!'ll1'W~fltlfl~1 'W J 1 ~ 1llllltulllf1tfl'W t111l~!~'W\old'lJ11~J'W 1li1 M'tt ff ~ff11~~~ 111 

~~~ nv~ 11M' .W'lftt~~tt 'V'I ~~n\91 fl'W 1liff1ll 1'j(lff ~!fl 'j1~l'i'tt ff ~ ~~ri ~~~1M' mll1W fl1'111'j'fi 'j 'jlJ ~1~1 'W 

tmci~J1~~~~ 1~tr1'* turbiditymeter 'lflJ~fllflff'Wlll 

- pH t!ff~~fl11ll!~'Wm~'l1~fl!Uff'llfl~J1 ( J1~llfl1'jii~1 pH 'j~'l111~ 

6.8-7.3) 1~trvf1t1JJ1~1Jcifltr111f1 1H~1'W~\91ff1'11m'jlJlJ'f11l~ii~1 pH ~~1 (PH< 7) ~~'11llltlg~ij 

fl11llt~'Wm~tr~iiq'Vl~fi~n'ifl'W f1l'jl~~1 pH vl1t~~1tr1~tr1'* pH meter 'lftJ~fllflff'W1ll 

- fffll'V'1~1~ (Alkalinity) 'llfl~J1t~'Wnn1'~f111llff1lJl'jf:l'lJfl~J11 'Wf1l'j 

.C\ ~ 9) d I liJ I j} .C\ liJ "' I liJ I I Gl 'j} ~ ~ Q,l "' I liG~ d 
ff~!'Vl'Wf1'j~'W1fl1'j\91fl~llfffll'V'I~H tll'Wfltl!f)'W tlJ !ll111l~ t'lf'W1!'V'Ifl1\91Q1J'j~ff~fl t~f1\911ll 

~ 

r.rniP11mh~ t'lf'W.Um~tr~11m1lif11'jiifffll'V'I~H1Xfltrn11 20 iJ~~ni'lll9ifl~\91'j t~'W~'W 1~r.r1'% 

phenolphthalein methyl orange 
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!! V :1J 1 :1J! U tJ (NH)! ~hi n1Clf~ !fl~ ~hi!V ~\9l1:1J '!i 'j 'j :IJ '111~ \9l1:1J 1t] ,J'n 'j 

L hi 1191 'j! \lhl!~hl!!nff~lJVlfJ ~m.Jfi1:1Jlfl !fl~ \l1fl'\JV~!fftl!!fl~l.Jfl ~1~"1 ~ ff\91-)J 1'\'J1Jci1tJVVfl:IJ1 t1'1 

d Q.l I Q.l tJ'~ ~ 
mmw \1 ~\l~!Uhl Vhl\9l'j1tJ\9lVff\9l1hl 1:1Jlfl1~tJ1'!i nesslerization 

~ d ~ dd d ~~ 
- mmtuVVflC!f!\lhi'Yifl~fl1tlhl1 (dissolved oxygen, DO) !!1Jfl'YI!'jtJ'YI!uhl 

~ d CJ'151 ~ j} ~ , I ~ d tJ' 'j} 

ff1'jVhi'YI'j tJ ! hi'W1\9lV~fll'jVVflC!f! \lhl (aerobic bacteria) hlfll'j tJVtlffflltlff1'j Vhl hi 'YI'j tJ fl11:1J\9lV~fl1'j 

'j/ ' jJ " " ' 

VVfl~! \l hi'\] v~!! 1J filii~· tJU \l ~ Yl1, l1' \l~ Vi 1, l1' m :IJ1 tl! v Vfl~! \lhl lifl~ fl1tl, hi u 1 fl~ fl ~ i ~u hi 'l hi u 1'i1 

ff~fll~\l~lJrll DO \1~ !!fi~J1!fftJ\l~lJrll DO J1 1~tJ1.Un iodometric!!U1Jazide modification 

method 

""'i "" ~I _ F- "" d "" "" t1 -1J !V~ (biological oxygen demand) !uhlu'j:IJlt\!VVflC!f!\lhi'YI~flhi'YI'jtJ 

~v~m'j1.u'lhlnnrivtJfffl1tJff1'jflhi'YI1tJ"'ihiJ1 J1~lJfltuflWl~ fi'J'jlJ~1i'Hv~ tl.i!nhl 6 ilfl~fli':IJ~V • 
" 'JI 'JI ' 

~\9l'j t1'1~1ii 1v~ff ~mm1 ff~~-;hu 1'l1'hlrt-hmn u 11 ~~u 1l1iJ~1ii 1 v~ff ~w:h 1oo ilfl~ni':IJ~v~\9l'j \l~ 
~ ~ 

~ ~ 

- ~mY~Vfffi~'I1:1J~ (Total Phosphorus : TP)1hiU1\l~V~1hll'tl'\JV~ 

ff1'j'tl'j~flV1J~1fl vvfh~Vff!~\91 (Orthophosphate) !oMhlffll P04

3
-, HP04

2
-, H2P04-!!fl~ Hl04 

hiVfl\l1ndJ~iJff1'j~1n1~~~vm~l911~tJ1rnuvffflvfufl 11v~~ (Ascorbic Acid) 

-1 hi L\9l'j'YI (N03) !~hl'!i119J'thftyrl1'11i'uw'lf ~~\l~v~'lhll'tl'\Jv~ uv:IJ 1:1J!UtJ 

-Lhl 119l'j!\lhl thl!\9l'j\9l ~~t1'1 1 hiJ1iJmmw 1 hi 119l'j!\lhl ff ~ \l~Vi1 1 li'Vi'lfJ1!\l~tu~~u 119lvri1~'j1~!~1 'loU 
~ ~ 

f1i cadmium reduction 1~tJnn1~h~1 hl!\9l'j'YI 'lhlff1'jfl~flltllJ~!~Vf~!~hl~1~ 'lli'!~hl L hi L~n1~1tl 

fll'j ~hhl 10hvri1~ 1 'tl'l hi f!V"tfmf~iJ!!fl~!iJ tJ:IJ~~~fl ~vu~1tJ'YIV~u~~vri \l1mThl 1~ 1 hi L\9l'jll~ 1~~1tJ 
~ 

11i diazotization Hflfll'ji!m 1~M~ 1~ \l~nmf~ 1 hi L\9l'j'YI!!fl ~ 1 hi L\9l'j -vf~~ v~'l w•i 1VVH flU 

i1m1~M'm thl!\9l'j'YI~1!~hl~v~i~fl'j1d1'111 1 hi t\9l'jll ~~v\11~1 1 hi t\9l'jll~ 1~m'lfnflu~1~ t~\l1nn 



--~---------------------

' "" 1J't1't1 3 

tJ'Vlf.J l'U u 11 ~ 'lfl~h 'IJ 1 'fffi 11 lfim'V'lri lf.J~11t Vi mJ vi'1m·ni'lu 'U fifin i 'lf'u'j ~ tf.J'lfu~ ~'U 'Vi. fY .2543 • 
... I 9) ~ d .. .rl i 9) el d I ~ ,l d A d 'j} I i <;;'I "" i fJI 
u'j~fitl1J~1f.J 'V'l'U'Vlul ll 'V'l'U'VlL!'ViiN'Ul 'V'l'U'Vltfi'l:J~'j L!€l~'V'l'U'Vl'jml~ \OitllJl 'Uu 'V'l.ff.2552 llfil'j 'If 

u'j~ tf.J'lfu~~'Ur~llmfi~'U~fi1 u'j~tn'Vl f!t1 ~tJdmff'f.J ~(lfil'jfffi'l:Jlm'j'l'lf'u'j~ tf.J'lfu~~'Uuff~~i~ 
d 

\Oil'jl~'Vl 3.1 

.. 

i fJI_I "'i .,...,...,. <;;'I 
fin 'lfu'j~ W'lf'U'Vl~'Uu 'V'l.ff.2543 

,l d ' ~ i' ~ ,l d il "' 561.10 \OI'j.fill. 'V'l'U'VlU'Vi€l~'U1 108,541.60 'j 'Vi'jfl 173.67 \OI'j.fill. 'V'l'U'Vltn'l::lm 1,697.64 'j 'Vi'jfl 

" I ~ .e:! 9) I ... ( I i I "' 

2. 72 \OI'j .fill. U€l~'V'l'U'Vl'jmlnl~tum 530.75 'j 'Vi'jfl 0.85 \OI'j .fill. 

i fJI_I "'i .,..,d..,. d 
fin 'lfu'j~ W'lf'U'Vl~'U 'V'l.ff.2552 (\OIUH'Vl 3.1 d ' i fJI L!€l~fll'V'l'Vl 3.2) L!1J~fiU 'If 

,l d ' ::: il "' ,l d il "' 543.03 \OI'j.fill. 'V'l'U'VlL!'Vi€1~'Ull12,851.03 'j 'Vi'jfl 180.56 \OI'j.fill. 'V'l'U'Vltfi'l:J\OI'j 8,932.17 'j 'Vi'jfl 

,l d I "-' i I "' ,l d fJ/ I . -·1 I i I "' 

14.29 \OI'j.fill.'V'l'U'Vlflf.Jtllfl'f.J 36.72 'j 'Vi'jfl 0.38 \OI'j.fill. L!€l~'V'l'U'Vl'jm1~1i~tum239.28 'j 'Vi'jfl .. 
0.06 \OI'j. fill. 
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..I 1 "'- I 't o'.d"' IIJ ' Vll'HUI3.1 nl'.l 'li'1J'.i':: tf.J'll'lJ'YI~lJ VU'I'.2543 U~:: VUl.2552 ( t':i) 

, 11_1 'i d..i ... 
fll'j 'lf1J'j~ Atl'lfU'fi~U 

.K .d -'1 II) ,., 
~h!'YI1Jl !lJ 

" ' "" "' ~'W'YI!fl'il\911 

,l d ' ~ 
~'W'YIU'\1~~'W1 

.K .d ,., ' -• ' 
~'W'YI'.lfl11~11~!1J~l 

" ' .t!t .d. ' Q.l 

~ u 'YI t1 ~ m rw 

'jl'jJ 

1J 2543 

" ' <!t "" )II I 
'WU'fl \A'j) 

350,685.06 

1,697.64 

108,541.60 

530.74 

0 

461,455.04 

A ..i 
'WU'fl 

(gj'j .flll.) 

561.10 

2.72 

173.67 

0.85 

0 

738.34 

1J 2552 

" ' 
<!t ""~' 'Vtl!'fl \ A'j) 

339,395.84 

8,932.17 

112,851.03 

239.28 

36.72 

461,455.04 

m·nu~uumJtJ~ 
II 

" ' 
'jtltJtl~ fll'j 

<!t "" 'WU'fl " ' 
<!t ""~' 'Vtl!'fl \ A'j) ~u~uuuut1~ 

(gj'j .fl'JJ.) 

543.03 -11,289.22 2.45 

14.29 +7,234.53 1.57 

180.56 +4,309.43 0.93 

0.38 -291.46 0.06 

0.06 +36.72 0.01 

738.32 23,161.36 5.02 

+>-



N 

A 
lJlmlih'll 1 : ~21.000 

fiJHGO!fd: l1'01UjiiJI111,J1Hnfl~iiPIIr'IR' 1 

45!1000 

• - .., V' 4 
lllOfi\JlUIIOJdOliO! 

t lt~UIU -'n11~\J;triltflO 

.t1\11J -
.:i d 1 v 1 d'd~ .c1 

fll'VfYI 3.1 WfW'Vlf111 'll"lh~ tl'lf'W'Vll'l'WD 'V'l.fl'.2543 

,l 
nlnt 

.I -

" 
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N 

A 
uwn1a·m 1 : H7,ooo 

~11lfoaJa: D'DllliOoancn' nn~iifna .. ;., 

• ., 
'11Jtllll 

lltlt•J 

- ,..:.o\.ll '1'1.h:n1 

' ' ' 

' .. 1l. ifHI:J~'llilll 

.• 0.111:111U 

- .~,.ii,:h~l~ll 
lflt~·HlfH -- .l .. • l 
rnHllllH'Inn 

ifu~o~n1ff'v 

~ "' A I 'i "'"'"" ""I ilWfYI 3.2 W:fU'Ylf1l':iu':i~ !CI'lf'U'Yl\PI'Uu 'Y'Ul'.2552 
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I I I 'j} I 

'illfWHltl11~trn:nm·H11~tJ'UU11(l~fll'J'1'*1h~ 1tJ 'nfiii~'U (19111Niii 3.1) vnr:h.W'Uiii 
i/ I I I 'JI I 

ih I 1f U(l~ .W'U iii 1 fl~ vrhu 11 ~ 1 tJ VUY.2552 ~ fl1 1 t 11~ tJ'UU 11 (]~ (1 fl (1 ~ tij emn tJlH iii tJ1J tl1J.W'U iii 

!il ~ d . 0 Q.l I A d ef d I ~ ~ d I Q.l d ~ 
HltJ(l~ 0.06 '\Jel~'W'U'Vl \91UJ(llf11J 'ff'J'U'W'U'VltflEJ\911 'W'U'VlU'H(l~'Ul U(l~'W'U'Vlel~fllrWt'WlJ'\J'U 

liJ ' "' .I ~ o "' 7,234.53 , 4,309.43, U(l~ 36.72 !1 l11ellJ1~lJ1W.1fltJ(l~ 1.57, 0.93 , U(l~ 0.01 \9lllJ(llf11J flU 
' " ' , 

t11~ tJ'UU 11(1 ~ 'illfl.W'U iii eJ ~B1fl'm! 'U 'ill fl N(lfll 1 u 11 (]~ fl11lJ'1i' eJlJ (l.fll'Wci 1 tJ'illflf111t iii tJlJ tJ 'W. fY.2543 
~ ~ 

~~'W1Jfl11 '1 '*111~ 1tJ'lfU~~'W 111~t.fl'Vl~'W~fl~fl1fltJ el1'ilt~'Ut'W11~fln1Jfnfl~'U~ih ~~ 'H~Bfln 
~ . . 

t11~tJuu11(l~fln '1'*111~ 1tJ'lfU~~'U'illfl~'U~ih l~t~'U~'W~B~mfl'tJ t'lf'U mmnhum1'U mm1 
~ 

111m1u m1B~t~tJ1 'l 'U eJ'VltJl'UU M~'lfl~t'\Jl'fffl ~m1 t11~ tJ'Utt11(l~fl11 '1 '*111~ 1tJ'lfU~~'U l~mnu fl • 
" . 

~ ~vll '1 11' l'j(l 'ill fltl11 u 11(l.fll'Wci 1 tJf111t iiitJlJ ~~'W1J.W'U iiiB~ellfltJ '1 'Ut '\J\9lel'Vl tJl'UU M ~'lfl~ t'\J l'fffl U'W. fl . 
~ . 

2543 

.1.d .1 1v.1 1 c.d.,. 1 '::II '::II 3.2 fi11!'UiltiUUutHfl11 'tiu1~ tl'tiU'fl~U1~'t'i1HtJ't'Ut.2543 Hil~ u'rf.fl.2552 

m1m1:1m ~~1'1(1-lm'U~u .W'lfi 1 m~'Wnl 111£mi1JJ'U t~'U~'U 1fltJ~m1 '1 '*111~ 1tJ'lfu~~'U!~lJ~'U 
7,234.53 11 

~'U~{h l~1J1~ff1'Ut11~tJ'UU11(l~t~'Ut!'H~~Jl t'lf'U ~'U~ih ~~1Jl~ff1'U~el~~fltl1J 
~ 

t~el'U i''lf'lf111 ~.fll triel~tl11 '\JtJltJ'H~ el'ff~ l~t~el'U '1 'U fl11 t01JtlflJ lt~lJ~'U ~~ ~lt ~'U ~e)~~ tl11 '1 '*~'U ~ 
'lmn1'ff~l~t~fl'U l'l1'l11'~'U~ih ~~111nunTut11~tJ'UU11(l~t~'W~'U~tm~~Jl t~lJ~'W 4,309.43 11 

m1 t11~tJutt11(l~fl11 'l '*111~ 1tJ'lfu~~u 'l 'U~u~1 n~1~1Nt11~1'illntl 'W. rr.2543 ~ 
~'U~ 530.7411 (lfl(l~!'H~B 239.28 11 'l'Utl 'W.fY.2552 ~flt~u~eJtJ(j~ 0.06 trlm~tJ~nm~l'WI11 

m1 t 11~ tJu u 11(1 ~m1 'l '*111 ~ 1tJ'lfu~ ~ u 'l u ~'U ~ eJ~mfl'tJ l'j(lfl11 15lnEJl'W1111 I~ 
~ 

1111fl!J~'W~B~mfl'tJ'lu 'W .fY .2543 trlm~tJ~nm~l'WI11~nn'l'*111~ 1tJ'lfU~~'Ut~lJ~'U t~'U 36.72 
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1~ iuu vtf!'.2552 ~.:Jfll~liJ~£JuuiJrl.:J~ln~u~1h11Ylrlu~u~tJ~mrl'cnfu 1rlum~rimr~1-:Jmm~ 
"' 

I jJ I I 

l1~ tJYi vllfll~ m'Wl'WU l'f.:J 'lfl~ l1~ m 1Ju1i 'W Yi ffll1i' 1J ~ fl.:J i' uir n vi fl\I!Yi £J1 
q 
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~ 9) I ~ ll:! Ad~ 0~ 
1llf1U~'W f11'i! 'Utl\II'I'W'Q'Yitll'WU l1 \l'll'll'lt '\J lfff1 'W'U 11:J.J':i l'hl Ql 1Jf11f1'W'W 'Yit'Wtl'Yilf1'W 

i'WL'UI'Itl'Yitll'WUM'I'Il'l~t'\Jlfff1 u~~'U1nilll9i'l'U~fH'ltl'lfff1 tlltfltl'W'Wll 11'i~JJ1ill 143 fli'1t'1t~'W 'Uf1'if1 • • • 
jl 1 jl 1 I 

TI'WVi11'i~JJlill 3, 757 , i 'itl'UU 'W 1! '\JI'ITI'WVit~'Yitll'W ciJ ff1'W, mu 1l~11'i~f1tl'U'Ii'ifl1lf11'i'Vit~'ltVitl1 u~~ 
q . t.J q 

-I "' • 1 11J .I 'JJ "'~ "' o liJ 'JJ 'i "' "' 
lJ'i ~ f1tl'Ufll'll''W tf1'J:ll'l'if1'i 'illfi'J'Ufl ! 1Jfl1tlfl tl ll f11l 'Yilff1'W tll\I'W l'i 1U~~ff1'W ~~ !ll ! fl till~ f1'1:l ill~ .. 

'J) .,.,;, ~ .:K d 'I I 'I I 

m'i'Umn u~~nni'll'11l~ ltl'll''W'Yifi'W'\Jt~'l'll'll'll''W'YI'Iiwt~~'it~'Ut'\JI'I'W'W'YI flltl 1'W 2 f1ll.ff1'W 1l1tu 
q_ q q u 

'il'l:lQ'ii1~t~~mfftlt~~'Wt~m'tli'I'Q'Yitll'W ciJ fll'W~ 1.1 u~Ei'li1~'Vlln'W i 'Wt'UI'I'Q'Yitll'W ciJ ~'11l~t~~'U1 nill 
" . 

l'l~t~'U1llmm1t'\JI'It'li'lm11'i~JJ1ill so ll. i1TiuVi 2,372 H ('Q'Yitll'WUM'I'Il'l~t'\Jlfff1, 2557) 'il'l:lQ'i 

ff1'Wil1ru1l~l'llff1'Wtll'I'WU1111rl'll u~~ff1'W~~1~ t"'fu t\11~ :U''!flfl ~t~'lf1t~'l ff~l'lt~ t~wKu 'U'W 
Q • 

~'W ~i 'Wt'\JI'I'Q'Yitll'WciJ u~~~'W ~'W t~m'tli'I'Q'Yitll'W ciJ ~'lt~Wlltflt~'W'Wll u t~f11llnd~u~ill'Ul'lff1'W 
t11~ti'Wtt11~'1t~'WU l1~\IJ 1 t"'f'W ~'W~Ul 1~'Ul'lff1'W~mi~flfl'Ut ~tl'W i''ll''ll'11l~fll tdt~i1m'i'\J tllt1l1'1t~ .. 

'JJ .!t 'I ~ "' ~ ~ ~ <'1 o ~I 'JJ "' '1 'JJ .l d 'I 'JJ .!t o '1 'JJ .l d }I 
ff'il\1!'\Jtl'W !'Wf11l!f1'Uf1f1'Wlt'Wll'\J'W 1l\11ll!1J'WI'Itl\lllf11'i !'ll''W'W'YI !'Wf11'iff'il\I!'\Jtl'W 'Yil l1'W'W'YI1Jl 

... l.d d A d I ~ & e. " 9) 91 
t lJ ~ ti'W u 11 ~'It llu 'W u 'YI u l1 ~'I u 1 111n m'i fff1'1:ll'\J t~ 'I t~'YI tll'W 1'YI til fflffl'l 'i 'W 'i ~ 11 t~m n m ill 1111 n t~ • 

jl I I I 

i'll11'f111'i~1l1'Ufihlui' 'W'U';h 'll'ld 1 'Yiti'U'WTI'WVi'il'U if~ ill 1~tTit~'li'ifl1l t"'fu mnlnifl 1~i1fi1 tTit~ • 

t11~tluu11~'11llf1fffll'WU1 1~t~ulfu~ul1 ci'!Jl lfu~tf1'1:ll'l'im'ill 111nlfu ~tf1'1:ll'llf1'i l llt~ulfu ~~ 
t~~mfftl u~~tm ci 'IJ 1 ~'W ~'if1~l'lil'lt11~1 l1'1t~1llf1~'W~t!l1~'1Jlt~ulfu ~tf1'1:ll'l'im'ill tfltli1 

if11itl~l'~"l t~tl1'1i't~'l~t~m'i t11~t~uu11~'1nn i ~~~u ~ 'lm1l11'i~nt~'U~1tl if 11 it~'Yil'lmtlm'W 1~uri 
Ql ~ Ql ~ d I 'j} 

fl11ll ff 'I 111m ~fi'U'W l'YI ~ t ~ 111 u n m 'I fl11ll mfl'll''W '\Jt~'I'W u 'YI 1 ~ tl~ 111 'I 111 n 'll'll 'll''W t ff'W 'Yil'lflll u 1 fill .. . 
~n'l:lw~'tlt~'I~'W u~~'i~ti~Ml'l1llmm~'IJ1 t~wKu t"'fu 1m'i'W 'W'IIl~'U~tnm~ (2549) ftf1'1:llf11l .. 
t11~t1'Wtt11Mfffll'Wf11l i ~111~ ltl'll'U~~'W 1 'W~'W~~'W J 1'\Jt~\1 ~llJ lffl'\Jl'YI~mffl'Uff \1'\J~l ~'li1rif t~~ 

1'1 I ~ eldl.c:::.~ 
'i1ll 558.3ll'l'i.f1ll.'W'U11 'W'Il'1'1'i~t1~n~ll0 tl ('W.ff. 2536-2545) 'W'W'YIUlfi'U'Il''W~fl~\1 87.20 I'll. 

IIJ'J) ~~ ~~ d1 .... ~~ 
f1ll. !ll~~~ffll!'Wll'\J'W 4.24 l'l'i.f1ll. ff1'Wtll\I'Wllli'Wll'\J'W 82.33 l'l'i.f1ll. 'Yitl~fllffti!'Wll'\J'W 0.7 I'll. 

\ 
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~ ~ ~ 

3.3 .1 1..fhnw 1hvl rndil 'Jhnhu~'l m1 '11 mn'll tl'l1hvh 

jl j/ I I 

fl"tl'lffniiff'm.Jm'Vl i u m1 t8mhw 1m.hvhm ~m1rlum ~ tJ 1,364.93 t~""tt~\911 

119ltJ'i1~t~ummwJwhiu'lf1'lJmmn ('Vlt)'l:lfllflt~- iu11flt~) th~mw 1,283.36 il"~tt~\911 fl\91 

:'t ... I cl d o' ~ I ~~ ... r= ~ I 'l I ~ 'j} 
!1J'W 94.02 !1Jtl1!C]f'W\9l 'lltl'lmti1W'Wl'YI111ti1J tm~1J1ti1W'W1'YI1 'W'lf1'l'W1U"'l (tlfll1fltl - !ti'I:J1ti'W) 

_ 1 "" "" "" ~~ _I o' a o' ..\ a & 'i 1 ~1 1 . 

1J1~ti1W 81.56tJ"mtll'l1 fl\91!1J'W 5.98 !JJtll!C]f'W\91 !tlti'Y11f111fffl'I:J1 !19lti!!'!N!1J'W 2 'Jf1'll~tl~!d"1 

1~uri 'Vl.ff.2543- 'Vl.ff.2547 iimmwJwh11t1llm~tJ 1,374.39 il"~tt~\911 t~ummwJwh'lu'lf1'l 
~ ... J .o=::::. ~ Ji ~ ~~ ... J 13' d o' ... F- ~ r 'l r ~ 'j} 

'Wl'\1"1fl1J1~t11W 1,283.98tJ"mtJ\911 C]f'lfl\91!1J'W 93.42 !1Jtl1!C]f'W\91 U"~1J1ti1W'W1'YI1 'W'lf1'l'W1U"'l 

~ ~ ~ ~I .... I t/ d o' .d ... r= ~ I e:t d 
90.41t~""tt~l'l1 fl\91L1J'W 6.58 L1Jti1LC]f'W\91 u"~ 'Vl.ff.2548 - 'Vl.ff.2552 t~JJ1tllW'W1'YI111tJ1Jm"tJ 

1,355.44 il"~tt~\911 t~ummwJwhiu'lf1'lJ1Mmnl11~mw 1,282.74 il"~tt~m i!l9lt~u 94.64 

.. I t/ d CJ' ,..F- ~ I 6'1 I ~ 9) ~ .::::0 ~ d t/ d c/ d 
t1Jtll!C]f'WI'l1J1t11W'W1'YI1 t'W'lf1'l'W1tm'l 72.70 t~""!t~\911 fll9l!U'W 5.36 tlJtlltC]f'W\91 (1'1111\l'YI 3.2) m1 

t11~tJ'W!t11"'lfl11 i i'l11~ 1tJ'lfU~~u 'i11fl~'W ~ih 11ft~u~u ~t'Vl1~11"nVi'lfr·m'YI Nf111 !fl'l:l\911 'lft~'lf'W \ 
~ . 

u"~~tl~tllfftl vh 'l..riffu~ih 11f"l9l"'ltm~t11~tJ'WU11"'l 111 f111cM'UJ1119ltJih 11f TI'lf'Vll'iW 'fil'itl'lf1~ 
'II 1 '1 1 'II ~ ~ _1 .-a "''1 1 "" ~~ 

"\9l"'l u1m t'W'lf1'l'W1Mmm'Vlt~'ll'W'i11n 93.42 t1Jt~1tC]f'WI'l t'W'lf1'lu 'Vl.ff.2543 - 'Vl.ff.2547 t1Ju 94.64 

"I .. d .. '1 I -;;'I "I"' 'II I '1 I 'II 'j) 
!1Jtl1!C]f'W\9l !'W'lf1'l1J 'Vl.ff.2548- 'Vl.ff.2552 !W~1J1ti1W'W1'YI1 !'W'lf1'l'W1U"'l"\91M'i11fl 6.58 

.I o'd o'd o'd o'a o'l'j)"" '~~i 'j) 'j) ~d'd I 

t1Jt11tC]f'WI'l tuu 5.36 t11mtC]f'WI'l tU'W!},m'Yil t'H!fl\9lf111'll1191Ufl"'W'W1 'W'I1'W1U"'l 'YI'l'W!U'Wt'Vl11~ih 

11fu" ~TI'lf'Vl11W ~11nfl"t~~uu"~~'~~flt!'W ~u ~'l 'Vi'1'11U 1~sH1tlrJ'UJ'ln 111 '11 ",j1'11 u 1~u'Vi' 1 'llfn 11 • 
.ei d Q.l ~ ~ .::::. ~.:9 liJ I I ~ I d ~ ~ 

\91 \91C]ftJU "~f111 !fl'Uflfl'W 1'\Jtl'l'Vl'lfU" ~ \9l'W" \91" 'l 'W 1'i1'l t '11 "" 'l 'ff!! '11 "'l'W 1tl tl1'l1 1\91! 1 1U" ~ !'Vltltllfl'll'W 
~ ~ 

' 'JI jJ j/ 

Vll1Hn 3.2 mmWH'W u"~mmwthvhiu'lf1'lU1'11mmm~1.hU~'lll'Vl.ff.2543 -ll'Vl.ff.2552 

mlllW~U (llll.) mt.~lwJnh (llll.) 

I I I I 

1h:iil 111~ * 111~ * 111~ ** 111~ ** .. .. .. .. 
lh 0/o 'lh % ·mitl 'lh 0/o '1.!1 0/o ·nt~tl 

Sl Sl 
'IUllfl ua~ 'Htllfl ua~ 

2543-2547 1308.92 77.45 381.00 22.55 1689.92 1283.98 93.42 90.41 6.58 1374.39 

2548-2552 1296.86 78.77 346.52 21.05 1646.38 1282.74 94.64 72.70 5.36 1355.44 

.,; 
matJ 1302.89 78.10 363.76 21.81 1668.15 1283.36 94.02 81.56 5.98 1364.92 

~ ~ 

* mmwH'WsH1'l11mmn t~t!'W'Vlt)'l:lfllflt~ - iu11flt~/'lf1'lU1U~'l t~t!ut~m1flt~ - tt~'l:l1ti'W 
~ ~ ~ 

** mmw11wh'lf1'lU1'11mfl t~ti'W'Vlt)'l:lfllfltl - i'W11flWGJf1'lU1U~'l t~ti'Wt~m1flt~ - tt~'l:l1ti'W 
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3.3 .2 1'11 nlihn~'tJ i' 'i ~ M -hnJhn w J nh H i'l ~111m w J 1 ~ u H i'l ~ v \91 'i 1 ~h u 

"' "' 'i~wh~ml.llw'llwhui'l~mmw'lll~u 

fl1lllffll.viui''i~M1l~mmwJl~u Hi'l~mmwJTvhf1mn hw'lll.,rfllli'lmmw .. 
J1~u Hi'l~mmwJTvhm~tJ'ilfJ!~flu'lllm'i1lJt1:lummwJl~'WHi'l~mmwJwhff~ffll Hi'l~m 

J} 'j} I I J} 

V\91'i Tthu 'i ~'1111~m mw 'ill'l'hu i'l~mmw '111~u ( \91n 1~ fi 3.5) Hi'l~t:Ufl'l11ri1mmw '111~uu {I~ 

ml.lltuJTYhff~fflJlJl'V'lgfl\91fl'iWJ!~flHfffl~fl11lJfflJ'Vf'W1f'i~'tlll~mll1WJl~'WHi'l~mlJlWJTYh 
_d ,. 1 ~~ 1 <!!~ <V 

ll!i'ltlff~fflJ !fltJH'IN!lJU 2 'lf1~!1i'll flfl 'V'l.fl'.2543- 'V'l.fl'.2547 Hi'l~ 'V'l.fl'.2548- 'V'l.fl'.2552 Hfffl~fl~ 

m'V'l~ 3.4 'il~ttlu1lmmw Jnhijfl1lllffllviui'ntJmmw J1~'Wlllfl~fffl 1flt~mmwJnh 1 u • 
j/ :i/ I jl 

~~fluuu !~i'tJB'Vln'V'li'l'illn~u 1 ut~flu uu Hi'l~ ~u 'illm~flunflu "1 GM~mmw '11nh'il~mnM1fl 

'lfflt~tTu'il~~uflvntJmmwJl~u t'lfu iu'lf1~ 'V'l.fl'.2543 - 'V'l.fl'.2547 ml.llwJl~'WlJlfl~fffl1u .. . 
~~fl'W\91mflll 227.86 iJi'li1tll\91'i Hi'l~mmwJTvh1ut~fl'W\91i'llfllJ~flv1utnwcnff~ 1flt~ 242.oo 

q q qJ cu 

lJi'li1!lJ\91'i H~ff~fffi1'WI~fl'Wff~'tllfllJ 270.40 lJi'li1!lJ\91'i Hi'l~1'WoM1~ 'V'l.fl'.2548- 'V'l.fl'.2552 mll1W .. . 
"' "' '111~u mn~fl t m~fl'W 'V'ltJ'i:lfllflll 223.84 iJi'li1tll\91'i u~mmw 'llnh~ ~ 1 ut~fl'WI>Ji'llflll 243.20 

I 'J} J1 I 'JI 

iJi'li1tll\91'i m'ifimmw 'llnh 111 ff ~\91lllm mw '111~u fi191n 1 ut~flut!u m'ilm'illflffm'V'lfliJmmfl' .. .. 
m'iltlJ~tJ'W H 11i'l ~ 1111 u'lf1~Ju ~~ lflt~11n~mi'1~fl'i:IW~m'i\91fl'tlfl~~u t1:1u fl1'i\91flH tJtJfl'i~'illtJ 
fl'ifltJI'I'Jll~'W~ u~m'i1flmmw~u'il~1~m'V'll~~~"l tTu u~Jl1uih'fil'iM1flJTvht1:1uJl~'W~\91fl 

jJ I 91 jl 

{I~ tJ u ih~u u~ 11M i'l\91lll ;b~ u i'l~ritm ci ~'111 u~1tfl~flu 101'1 1 l1191lmh'lln 11J'Vl~ 1 ~i'tJB'Vln'V'li'lm .. 
j} I I J} I J} I J} 

'illmhl11 ffl t~ ~u 1 u 'Vi i1 fll 'il Mm t~~ ~ ~'~ i'l fl ~ tJ 1~ fflu 'Vi fl dnrw fl 1i n '111 ~'~ i'l fl ~ fl'n eM~ '111 'il ~1M i'llll .. 
ffll'VltJ 1 u fli'lfl~fl'fl v\'1 1 ,rmmw J nh 1llff~ff~ 1 ut~fl'W ~~tJ1nuntJJl~uu~v\91'ilri1u 'i~M1N 

qJ q •.• . 

"' "' mmw'I1Tvhui'l~mmw'l11~utu'lf1~11 'V'l.fl'.2543- 'V'l.fl'.2547 Hi'l~ 'V'l.fl'.2548- 'V'l.fl'.2552 ff~ff~tu .. . 
~ .<:::\ .c!l Q.l .d Q.l ' .d .d. ~ 91 ~~ G) ~~ 

!~fl'Wff~'tllfllJ!'tllJfl'WfllJHi'l~lJfl\91'ili'l'1'W'Vl!'V'llJ'ti'W'illfl'ifltJi'l~ 1.55 lJi'l!lJ\91'i !UlJ 'V'l.fl'.2543- 'V'l.fl'. 

2547 t1:J'W~fltJi'l~ 1.89 lJi'li1!lJ\91'i 1u1J 'V'l.fl'.2548- 'V'l.fl'.2552 ~~fll'i!iJ~tJ'WHiJi'l~M1flfl1llJfli'll~ 

I .c!l .di .c!l .. I Q.l ::'1 Q.l Q.l d ' 31 Q.l GJ jJ 

'i~'tl11~!~ fl'W 'V'l (]1:1 fllfllJ tl~!~fl'W 10.1 i'llfllJ lJ'i ~flfltJ fltJ!lJ'W 'il ~ '111~ 'VI fl g'Vll~ ~ l'W \91~ 1'W flfl fl 'tl fl ~ fll 1'1 !\91 

~ ~ 1 ~i' tJB'Vln'V'l {I 'illfli'lllm ffll\91~-Ju flflm ~t~~t ww fl~vi~ f-i1u rl11 1 'Vlt~ fl'VImu mi ~'lfl~t 'til ffn m 'il ~ 1~ • • 
ll) ... I 'GI 91 Q.l ' Ql 0 G) 91G) I .a Q.l e:!l .c!l Q.l rl 
! lJ !'V'l'il~fltJ ! fli'l'Vll~\91~1'W\91flll1flfl1l'Vll~\91~1'Wflflfl 'I'll !'11 ! 'W'If1~!~fl'W'fi'W 1lfll.Jtl~!~fl'Wfll.Jfll'V'l'W'fi .. . 
ij~u'!! flt~m:Ufl'WtltJ'VIl~~~vu~l:Ju (\911'il~~ 3.3 ) nn tt1~tJ'WH11i'l~ffm'V'lXJilmmfl''tlfl~ 1 i'lfl 1~ 
-ff ~ H'flfl'i~'VltJ~flmll1W J l~'WHi'l~J l'Yh 1 'W lJ'i~!'Vlfl'l 'VI tJ v\'1 L ,rijH 'W 1l 'If lJ!iJ~tJ'WH iJ'fl~ l tJ 'illflfl~\91 
tt'fl ~ '111 1 tJ riu um 1m 'i ~~ m 'i 'VI i''V'l t~lfl 'i J 11 ~ fl ~'ill flfl1lll u tJ 'i tJ 'i 1u 'tl fl ~ J wi' u 'VI u H'fl m 'it .ff 

.. u • 
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1h~ irJ"IftJ~~'W';h:wnum~ 'l 'lf'~~uut~'W f mf~hm{l~J 1 'l 'W~'W ~ri:wJ l\9ltl'W U'W ~{ll~"lf'W n ri:w~'W ~ • • • 
" ' 'J} ' 

29, 62 ~'W~ff·Hllfl~~im1TY1~tmh~mw 600 ()~ 700 t:W\91~ u1nwn~·el'ltlltl!'Ul~tl 11~'111~ 
'" 

t'V'I"If~U~W i'W~~wh~iJ 'V'I.ff. 2530 o~ 2536 tT'W ffil119l fitu"li'Wfl{l'Nff (2550) 'V'IU':h mmwJ1~'W 
'U .q qJ q 

~1£JiJU{l~~l'W1'Wl'W~~~\9lfl'I1Ufl'l1'1tl!U11'W~tlUiJ iWlfJ~fi1l:WUH 35.1 0~ 90.0 lJ{lilt:W\9l~~tll'W 

U{l~mnn-:h 9o.o iJ{lilt:u\9l~~t~1'W J'W ~fi 11:wff':w~'W li'nummw Jnh U{l~mmw J11 '11{1 'll9i'~1 

tBmwJ1r·lu 
.J,,h 

lUI. 25-t3-2547 

• VUl.2543-2547 

ill 'l'l.fl.2543-2547 

• 'l'l.fl.2548-2552 

• 'l'l.fl.2548-2552 

uimwJ1riu 

.J1th 
tl.l'l. 15-tS· 2551 

. " " 
ill't"frl 3.4 mmtu'lll~'W U{l~mllltulhvilff~ff:W~~'I1'h~GJb~nm 'V'I.ff.2543-2547 !!{!~ 

'V'I.ff.2548-2552 'Utl~fi{ltl~fffl 



vtl<JH~ 3.3 lllllW~'Wl'W'lf';mlnnnn 'lf1-nl1u~~ U~~'iltlU 'Utl~fl~tl~'lf~el'W ~~U~ iJ VUY.2543- VUI'.2552 'H'I-hm~'WlJ~!lll'l'i • 

m'lllWN'U~l~Jnnnn ('ll'll.) mmwNU~l~Jlm~~ ('llll.) 
't'Ul. ... "" 't'Ul. 'll.£1. fl.fl. tf.fl. fl.£1. vt.fl. 't't£1. fi.fl. 'll.fl. fl.'W. 'll.fl. !'ll.£1. 

2543 209.70 193.00 129.60 379.40 235.40 278.50 180.90 88.30 24.30 50.50 302.00 219.00 

2544 184.70 175.90 196.60 123.50 129.40 214.00 99.80 27.20 97.30 76.30 229.30 127.30 

2545 128.20 117.00 129.30 106.80 143.10 145.60 294.60 159.20 2.20 2.80 90.30 173.70 

2546 172.50 137.80 180.20 78.00 159.70 184.30 152.40 161.10 16.50 8.40 113.80 87.10 

2547 82.50 239.10 194.40 184.70 158.70 316.90 53.60 19.00 14.90 62.00 55.90 151.40 

2543-2547 155.52 172.56 166.02 174.48 165.26 227.86 156.26 90.96 31.04 40.00 158.26 151.70 

2548 

2549 

2550 

2551 

2552 

245.50 290.70 153.20 124.10 199.40 215.50 273.60 167.10 

346.00 159.10 148.40 156.30 157.50 173.10 71.30 36.40 

136.50 146.10 301.40 149.40 137.50 242.70 284.70 74.00 

279.10 129.70 115.30 12.40 135.00 )75.40 224.10 60.50 

112.10 113.80 188.50 57.80 197.90 186.10 88.50 33.60 

2548-2552 223.84 167.88 181.36 100.00 165.46 198.56 188.44 74.32 

16.20 0.00 53.20 96.90 

29.50 61.90 129.20 117.00 

51.60 30.00 154.30 195.70 

35.20 67.70 125.90 138.20 

87.80 0.00 180.60 161.70 

44.06 31.92 128.64 141.90 

m'lllWN'U'n'll ('ll'll.) 

I I 

'ln~ 'lfl~ 

<Jlt~il " 
'llnHnn 

" 0 ,.. 

u1mH 

1694.80 595.80 2290.60 

1151.10 530.20 1681.30 

1223.80 269.00 1492.80 

1226.00 225.80 1451.80 

1248.90 284.20 1533.10 

1308.92 381.00 1689.92 

1669.10 166.30 1835.40 

1248.10 337.60 1585.70 

1472.30 431.60 1903.90 

1131.50 367.00 1498.50 

978.30 430.10 1408.40 

1299.86 346.52 1646.38 

Vl 
0 

I 



I 

' 'J} " 'JI " 

gJTn~ii 3.4 ·uhnw'lhvh'h.J'lf1·nh'Hmn oH1·rt.11u~'l ml~':iltJil 'lltJ'l'fltHNffnl'l'lu~ iJ vtff.2543- vtff.2552 m.hm~uiJ€lft!ll\9l':i 

mmwJ1~1~Jnnnfl (ll,J.) 'lfi~nwJ1~1~J1H~~ (llll.) mmwJnin1ll (llll.) 
.. 

'lu.iil 
il 

"" 't'Ul. ll.f.l. fl.fl. tf. fl. t).f.l. g). fl. 'Vt.f.l. fi. fl. 
.:1 

ll.fl. fl.'Vt. ll.fl. ~ll.f.l. 

' 0 ' 'lf1~Ul 'lf1~ .. 
0 v 

't'itllfl 'UlHtl~ 

2543 187.00 234.00 126.00 488.00 111.00 284.00 182.00 51.20 23.30 13.10 19.30 51.10 1663.20 106.80 1770.00 

2544 197.00 183.00 208.00 136.00 166.00 372.00 215.00 51.90 45.60 29.10 36.00 25.30 1528.90 136.00 1664.90 

2545 59.50 115.00 177.00 243.00 220.00 155.00 117.00 67.70 19.30 7.77 7.13 47.30 1154.20 81.50 1235.70 

2546 47.70 45.60 177.00 195.00 212.00 156.00 61.00 54.30 39.90 9.49 14.40 16.30 948.60 80.09 1028.69 

2547 28.80 169.00 166.00 290.00 147.00 243.00 59.30 21.90 18.90 15.20 6.61 6.97 1125.00 47.68 1172.68 

2543-2547 104.00 149.32 170.80 270.40 171.20 242.00 126.86 49.40 29.40 14.93 16.69 29.39 1283.98 90.41 1374.39 

2548 58.30 370.00 184.00 174.00 200.00 177.00 133.00 113.00 11.40 5.15 17.10 14.80 1409.30 48.45 1457.75 

2549 145.00 67.20 192.00 231.00 194.00 391.00 51.00 24.00 33.50 22.30 26.80 24.60 1295.20 107.20 1402.40 

2550 81.40 39.10 446.00 368.00 226.00 323.00 187.00 37.70 15.90 8.49 15.30 33.20 1708.20 72.89 1781.09 

2551 366.00 233.00 149.00 56.70 110.00 .146.00 107.00 40.90 17.40 11.10 18.00 17.10 1208.60 63.60 1272.20 

2552 38.40 79.20 159.00 114.00 160.00 179.00 43.80 19.00 22.80 6.78 21.20 20.60 792.40 71.38 863.78 

2548-2552 137.82 157.70 226.00 188.74 178.00 243.20 104.36 46.92 20.20 10.76 19.68 22.06 1282.74 72.70 1355.44 

Ul 
... r.= ~ ' .t::! ' ?t ~ .e:. fj) d 'j} d. , fj) ' .dl t:::t. Q,l 

m.nti!'HI?J : u':illltu'l.Jl'V11li'H'l.J1tl!u'l.Jll€l€l!ll\9l':i \911ll!tlfHYl':i'H'l.Jl'Vl 28 'Utl 2.2.1.2 !'V'Itl mY~'fl1fl\9ltlfll':ifffl'l:l111ltJ 
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.. 
3.4 llfl'i:IW~fl11'tH'Ilfl'IJ8'11h 

111nnn1tfl'j 1~1-hfhmu thvhvn.r.h ltm~~~uiim'j 1-1 mn'lltJ~J nh~ 11-iu u u tl'W 

!!~f11'j'H mn'lltJ~J111~!~·mf~~~~~~tl'W'Vlt)£Jfl1flll~~~~tl'W IPJ~1flll u~~"hu l MtY 11~1-1 mn~ ~ l 'W!~tl'W 
ii nnflll u ~~\91 ~ 1flll u~l u 'lf-N 1 o u 111n m 'j ftn£J 1tT u 'Vl1J --.hii'l11mw J 1'1'i l!'vill~'W l 'W ~~ tJ 'W • 
!~CJ1n'Wf11Jt~tl'W~iir-Ju\9ln~~'Q'\9l~tl !~tl'Wff~M1flll lJQ'W1£J'W mnt]1flll !!~~'Vlt)£Jfl1flll luu 'Vl.fl. . . 

0 Q.l <d. d .c!t 

2543 'Vl.fl.2548 'Vl.fl.2550 !!~::: Vl.fl.2551 \911llm\911J (\91T:iN'YI 3.3 !!~:::\91T:iN'YI 3.4) !!~:::!\9ltl'W 
'J} I j/ I -

nu£J1£J'W u 'Vl.fl.2552 'llhlM'mmw'l11'1'i1lut~tJ'W\9lmflllff~ff\91 djm11y;h'!J1mwth¥i!~uu~~:::u . .. . 
mmfl11llffll~milul'l1!!1J1Jm1~J1vi1 ~~ml~trJu 2 'lf1~nm ~tl '111~ 'Vl.fl.2543 - 'Vl.fl.2547 

. " 
u ~::: 'Vl. fY .2548 - 'Vl. fY .2ss2 Yl1J -;h '11'1ll 1 w r-Jw'1ll ll 1 n 101 ~ u~ ~~ t1 u ii u 1 fill tt ~ ~ ~ \91 ~ ~ l u ~~ t1 u 

'Vl q rY~ n1 £Ju 111n n 'j 1~ 11::: t ~ u i1 '11'1ll 1 w J 1 r-Ju ~~ ll t-rill~ u ;~ ~~~ ~~ t1 u ii u 1 fill ~~~ J 1 vi 1l u ~~ t1u 

d Q.l'j) rd 1 ~~ 'J).dl .dl w~li):Pl'J31 .dlo'l!ll'li 
ll'W 1flll £J~'W tJ£JtJm1J 'W!fl'j 1::: 'l u 'lf1~'W u \9l'W!! 1-1 ~ 11~ ff1ll1HlG)fllG)f1J'W 1 n t\9lmn 11~ 'YI1 1-1 u 11-1 mn~~ .. 
u M~~J1.U tJCJ~~f11'j~llcif1Jiif11'j t-rill~'W!~tlCJ"l 11'W ~'W glll'i Tvh ili'J 11 M~~1~~~m~~J 1 trJum IPJ'¥11 

'I !j/d '1: I • r= .I 'l <!! ,. <!! 'l <!! "' 
1 Mll'W 11-1 mnmnn11u'jlJltu H'W 1 'W !\9ltl'W f1lf1t)1fllltl~!\9ltl'W IP.Jmflll u~:::~\91~~ 'W !\9ltl'W'Vlt)fl11f11£J'W 

ff11'1191 fltu'Iiunm~r1 (2554) f1nmm'jtmCJ1JtVi£J1J~~m'jt'l1~£Juu'!J~~m'jloM'~~uu 'Vl.fl.2543 u~::: . .. . 
'J} I 'J} I I 

u 'Vl.fl.2549lu~uVi~m11u1u 'Vl1J--.i1 1-1rl'~u 'Vl.fl.2543 nnt'!J~CJuu'!J~~m'jloM'Vi~uri~~~lM'tn\91 

111m w J 11-1m n l u '111~ q ~ r-Ju ~ m n ~u fftl \91 fl ~ t1 ~ n 11 ffmn (J 'j ~ -eyff'w ~~'VI t1 ~ (2538) n u 
d 'l!ll.l <; o'd,.. A'd.'l"l!ll:'l A'd.9 'l .A'd1 '1: I o'l!ll.t= 

1'11 ~£J'W!! '11 ~~f11'j ! 'lfu'j::: !CJ'lf'W 'VI \9l'W 111f1'Vl 'W 'VI u 1 !ll! u 'W 'Vl 'W 'Yitl'W "1 'W 'Vl 'W 'VI i:J ll 'W 1!!ll £Jll'V11 'H u 'j llltl! 

J1vi 11 -rill ~'W 1\91 £J!u 'Vl1~ tJ ~N ~~ l 'W q ~ J 11-1m nu tJ n 111 nd ~ 'j '"J'j 'j w 'Ii n :::'¥;! IPll (2547) nn 
I 'J} I I 1 

t'!J~CJ'W u 11 ~~~'W Viii 1 !~u ~::: 'lfU \91 ~ 1~ "1 'lltl~ 11 'j ~ 1 'YlfYL 'VI rJViii ~~ ~ tJ f11'j 1 11~ £J'W.U 11 ~ ~ ff m'Vl fJ iJ mmfl 
j/ 'J} I 'J/ 

u~::: 'Wt1f1111numn11m£Jil1iiri1u l 'Wf11'j~\9ltl\9l'j1mn:::m £J!!~~f11'jfi1CJ'I11 ~~'¥11 iMfl11ll~'W l u 

~u1JnmmrYt!tJ£J~~ lum~miilri~~~m~'Yl1J~m:::i1JmmwJ1r-Ju ff11'1191 fltu'Ii'Wf1~1~ff (2554) . .. . 
'l !jl "' •• 1 d ,. "' d !jl 
!'lf!'Yifi'Wfl !1Tim\91 (Wavelet) f11'jflf1£J1f11'j'H1'Vlt)\9lm'jll fl11lltl fl11ll1'W!!H 'lltl~'lltllqj~tltlmll 

nm'lltJ~,rtlll~J 1H'W J 1'1'i 1 'l u 25 ~llJ 1'\JtJ~'!J'j:::!'YlfYL 'YICJ t~t1'111 1 '!Jf1nm~~m :::'Yl1J~tJf11'j1J1'111'j .. . 
J} I 'j} 'J} I 

11\91 m'j '111tlltJlli mw 'l11f-Ju '111'1'i1iim'j t'!J~ £J'W u -u~~ 111 111nffm'Vl'l1n~ 



' 'JI 'JI 'JI 'JI 

g}l'lHfl 3.5 mJJlWN'W mlJlW~'Wff~fflJ mlJltuthvh mlJltulhvilff~fflJU"~tJ\91':ilci1'W':i~'l1il~mlJltuthvhu"~mlJltutll~'W'Ilfl~fl"fl~rl'fl 

'Yifl'lh'J sil ~'Ju~il'Vl.rl'.2543 - 'Vl.rl'.2552 Mtbm1'JuiJ"~llJI'I':i • 

<!I 
IV16U 

UJ.U. 

'Vl.fl. 

iJ.u. 

n.fl. 

ff.fl. 

n.u. 

l'l.fl. 

VI.U. 

1i.fl. 

:U.fl. 

n.VI. 

"' :U.fl. 

'ntl 

mmw 

NU 

151.70 

155.52 

172.56 

166.02 

174.48 

165.26 

227.86 

156.26 

90.96 

31.04 

40.00 

158.26 

1689.92 

mmw 

NU 

a~tnJ 

307.22 

479.78 

645.80 

820.28 

985.54 

1213.40 

1369.66 

1460.62 

1491.66 

1531.66 

1689.92 

't'l.ft.2543-2547 

mmw 
" o I 

unn 

29.39 

104.00 

149.32 

170.80 

270.40 

171.20 

242.00 

126.86 

49.40 

29.40 

14.93 

16.69 

1374.39 

mmw .. 
o I 

Ul'Yil 

i,Y~i,Ytl 

133.39 

282.71 

453.51 

723.91 

895.11 

1137.11 

1263.97 

1313.37 

1342.77 

1357.70 

1374.39 

mmw~nh 

mmwNu 

0.19 

0.67 

0.87 

1.03 

1.55 

1.04 

1.06 

0.81 

0.54 

0.95 

0.37 

0.11 

mmw 

NU 

141.90 

223.84 

167.88 

181.36 

100.00 

165.46 

198.56 

188.44 

74.32 

44.06 

31.92 

128.64 

1646.38 

mmw 

NU 

i,Y~i,Ytl 

365.74 

533.62 

714.98 

814.98 

980.44 

1179.00 

1367.44 

1441.76 

1485.82 

1517.74 

1646.38 

't'l.ft.2548-2552 

mmw .. 
o I 

Ul'Yil 

22.06 

137.82 

157.70 

226.00 

188.74 

178.00 

243.20 

104.36 

46.92 

20.20 

10.76 

19.68 

1355.44 

mmw mmw~nh 
.. 
o I 

Ul'Yil 

i,Y~i,Ytl 

159.88 

317.58 

543.58 

732.32 

910.32 

1153.52 

1257.88 

1304.80 

1325.00 

1335.76 

1355.44 

mmruNu 

0.16 

0.62 

0.94 

1.25 

1.89 

1.08 

1.22 

0.55 

0.63 

0.46 

0.34 

0.15 

Vl 
w 
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. . .. 
3.5 Nllfl1:::'t1'UAU1::: fl11'1Jall-n'Uj'ill flfll 1 nJ~ttUHUll~fl11 1 ift11::: Tmn~ n~u~omlll wu 1 nlAAll::: 

• 'JI 'JI I 

3 .s .1 m llJ r-ru m.h 'U fl -nJhnw thvh n'U m·n1 fHH 'U fl -rw u Vi ill 1 ~ 

trlmiu~iht1mt1~ rJ'Wtt tl"'~ h.ltrlu'ifu ~tfl'l4\9l~ ifu ~u 11 ~~J 1 'ifu~~fl~HiH 
"' " . . 

ttl~l u"'d.iiu Vimimff'rJ 'illflfll~ ~fl"'fl'U ~fl 1 ~t,rl 1 tl'Umfl'l'lln'W 1 flm'i! vn:::'U1 nw Vi'Ut~'Ut'U\91 "' . . . - " 
flYWl'WH 11 ~"lfl~t'Ulfffl u"':::\91"' flfl fffl~ a~fl "'fl~fYmY ~ ~mm:::'Yl'UI'it~fl1llJ r-ruu tl~'U t~~mmw 11wi 1 . 

" " ~ u"':::ri~~"'l'it~~fl14tu:::fll':mmfl'Ufl~Ul 'l'lliM'm~'H"'lflff~fffl (Peak flow) 'Ut~~llniTff~'U'W ff'il119l <u q <u q 

tJW 1i'W f:J"' 1~rf (2554) fl~11i1m~ ttl~rJuutJ"'~fln i .U~~u ri ~~"' i M'tnflmmw J m"'lfl i u<Jb~q~ 
... 1 d ~ 1 .ei Q.J .c:t .t::::\ Q.l I I d i ~ 1 o' 
l'l'W'YllJlfl'U'W t"lf'Wtflfl1fl'U fflJtflfl~\91 fffftu'V'm'Ylfl~ (2538) flm11lfll~tt1"'rJuut1"'~fll~ ".lftl~::: fl"lf'W . "' 
d~ ~ d , 111 'j) a ~ d~ i A d • ~ • o i fj) ~ • ,J. ~ 1 • 
Ylfl'W 'illfl'Vl'W'Ylih tlJtU'W'Vl'W'Ylfl'W "l 'W'Vl'W'Yl~lJ'W l!tlJfllJ Yll 'HmlJlW u l'Yilt'VllJ'U'W flml! 'Vll:::flrJl~ 

t~ iuq~J1mnfl 'Wflfl'illfldimh~'11Ultt~~ ri~~"' iM'~J1 i.u1~t~fl~'Vlfl t'lfu 'ifu~m~VIfYiiK~'il~fl 
.o=::t. d' .dl ~Q.J ~ ~ Q,l C!l, ~ tJ' ~ .c:t 

t 'U \9l'W fllJ ff'H m w 'Vl'W lJ u"'::: ~"' fln flfl'14l'U fl~ 'Vl ~ '14 flfl fl 1'Y11ff".lf\9l fl"' u"'::: 111 u 'YI ~ 'il ~::: ff'U 'Yl1fl"' q q q q 

(2542) 'Vl'Uiltrlt~iJ 1t1mtl~ rJuutJ"'~ 1 tltrlu ff1'Wfll~'Vlnl'il:::'l'll i M'J nht~lJlJlfl~'W 'illfl 16.12 trlu 
"' 

.,; iJ "J 'j) 1J I <!I 1J dliJ i <!I 0 ~ ~ 1 i 
22.44% u"':::tlJfl 1 tlJ"'fl"'~'Wl'Yll'H~fl'Wl'Yl m"' 'Wfl"'fl~ '11~fl"'l1in'il~t'VllJlJlfl'U'W flf!t'i!'Vll::: uq~ 

.I I i . ~ ~ ~ I"" i "" 1J "' i A d <!I I .I 
l'l'W ff1'W 'W"If1~'11'W l!t"'~'il:::'U'W fl~fl'Ufl1llJffllJl~tl 'Wfll~~flGJf'U'W l'Ufl~fl 'W 'W'Vl'W'Yl '11 ~fl<Jf1~tl~l'l'W 

t1'1~'W i uifu ~~m~~fli'UJ 1~u 1~mflmmw Jnh i u 'lf1~J 1u~ ~~'il~t~lJ~wrlm-YirJ'Un'U i u 'lf1~ 
1 " ' " • 

ViiJ1 1~5~ 1~\Jfl'l'llmrJ ul'iium~\91~ ~nu,r1lJt1'1 i u 'lf1~q~~u~u i u.Wu-YiffllJl~tl~fli'Uul 1~-u't~rJ 
1J~,~ ~ o iJoi~ ""1 ~ :'IQ.I •a 

'Wl'Yll u "lf1~q~u"'~ 'il:::"'fl"'~ u"':::fln'Yilmfl l'Yll '11-eJW'H fJlJ'Ufl~ "'flU ~'U'W fl.J'il~u'W fl'W \9l~lfl\9lfl'Vl"lf 

U"'::: ff\91-J' 'W flfl'illfld fll'il~ fl'Yln'Vl"'11lJfl'W l'it~tJ1mtu \9l:::flfl'W!t 'U 1'W "'flfl flfl m lJlW iJ1 ,~"'f!M 

I 'JI I I 

'V;j\l\IJ (2547) fl~11i1m~tt1~rJ'Wtttl"'~.Wu-YiiJ1 1~u"'~"lfUflih~l~"l 'Ut~~t1~:::mfY1 'YlrJVi~ ~"'~flfll~ 

ttl~ fl'W It t1 "'~fffll'Vl.flllfllfllfY 
"' 

" " " " 
fln'l'l1"'1rJiJ 1"' flm mw 'U t~~ 111 i u ~ uu "'::: Ul'Ulfll"' t 'lfu t~ rJ1n'Ufl1llJ~'W i u iu 

'lJ ~ ~ fllfllfY fl n ,.,, "'lrJiJ l"'fl fll ~ tfll:::~1'Ufl~~ 'W ~"' ~ \9lllJlJlfl fltrl fl ~'W \9lfH nfl fll~ "If::: ~1 ~ '11 ,r 1~ 'W 

~~'YlmrJ J1Yi1lJ ~'Wtl~lJu"':::"lf:::~l~tm~u\9l:::flfl'W"'~ritm~~J, 'illfl~"'m~1tml~M'mmwJ,yj, 
"' 
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u~~l91~mnm'llTW~{JrJ~!'rhJ~'W'il~tltu-;hmmwJwh'lu"lf1JJJm~1niiflVJn~~~{)mmwl91~n{)'W 
U'U1'W~{JrJi'Wfi~{JiJfl'f1iiJI911':iN~ 3.6 nci11~{) ml.llW191~f1{)'W':i1£JiJm~rJ 77,573.32 i'W l~W'il~t1'J'U 

ml.llWI91~f1{)'Wi'WoM1iJJl'Hmf1 (~t]'l:lfllflll- 'fi'W11flll) 11':i~l.JlW 75,014.30 i'W ~~U1'J'U 96.70 

~11 {If! aiu ~ 'U {) !Jm lJ 1W ~ ~ f1 {) 'W ':i 1 rJiJ (1191 rltJ1rh m lJl W 191 ~f){) 'W U 'U 1'W ~ {) m ~ ~ rl'U {JiJ U~ ~ ~ oM1iJ !1m 

'JI - I o' a o' 'JI 'JI - F- -::'1 d - F-
fl w ~1r~ 1 oo tiJ {)':i tC)f'W 191 u ~111n ~1rJIJ':ill1W 191~f1{)'W u 'U 1'W ~ {JrJ':i1rJIJ m ~ r~) u~~lJ ':i mw 191 ~ f1{)'W 
"' 
'l I l: 'JI - I ... "' ?I - I o' d o' .,; 
'W'll'1iJ'W1U~iJ (llf1':i1flll- tll'l:l1rl'W) 1J':i~ll1W 2,559.02191'W fl~!lJ'W 3.30 !1J{)':i!C)f'W191 tlJ{) 

o dl "; I ?1 I "'' "'-f.: -:;'I d 
mnnfl'f11:11 ~~r~mHtiJ'W 2 'll'1iJ':i~rJ~nm fl{) ~.fl'.2543- ~.fl'.2547 lliJ':il.llWI91~f1{)'W':i1rJIJm~r~ 

64,592.91 iu t 1'1 'W 11'1ll 1 w 191 ~ n {) 'W i 'W "lf1 iJ J 111 ~ 1 n 11 ':i ~ ll 1 w 62,158.18 iu ~ ~ t1'1 'W 96.23 

-1 o' d o' 'l I l: 'JI ... "' ?I -1 o' d o' "' 
tiJmtC)f'W191 u~~ 'W'll'1iJ'W1U~iJ 2,434.72191'W fl~tiJ'W 3.77 tiJmtC)f'W191 u~~ ~.fl'.2548 - 'VLfl'.2552 ll 

mmwl91~f){)'U'j1rJtlm~rJ 90,553.72 iu mmwl91~f1{)'Wi'WoM1iJJ1'11mf1 87,870.42 i'W ~~t1'1'W 

~ . 
~'ilnw1mmwl91~f1{)'WU'll1'W~{JrJ'jlrJil i~Ju~il ~.fl'.2543 - ~.fl'.2552 1911':iN'¥13.7 ~1rhmmw 

191~f1{)'WU'U 1'W ~ {JrJiJm l.JlW 'ff iJ'ff~ 'l 'Wt~{)'W!~rl1fl'Wtl'Um l.JlW J TVh':i1rJiJ 1911l 1iJ~ 3.3 U~~trl{)u ti!J "' . 
"' ?I I I "'- F- 'l "'' ~'illlW1!1J'W 2 'll'1iJ!1~1 ~'U11 ~.fl'.2543- ~.fl'.2547lJIJ':ilJ1W191~f1{)'WU'U1'W~{)rJ'ffiJ'ff~ 'Wt~{)'W "' . 
ffiJ'I11fllJ t'h'W ~.fl'.2548- ~.fl'.2552 mll1W191~f1{)'WU'U1'W~{JrJ'ffiJ'ff~i'Wt~{)'W191mfllJ toM'Wt~rJ1fl'lJ "' . . 

" I I I 

mmwtlwh'luil ~.fl'.2543 - ~.fl'.2552 i!JI911l1iJ'¥l3.7 l~rlvl1l11f11':ivl1~1rJtl1t~lltJI91'j1f11'j 

~iJVJ ~1rJ'U {JiJ 11 u 1~'W H'W ~ w;ht 1'1 'W i1m':i 'l 11 qj~v\' 1 'l M'tn~nn 'll'~ ~1iJ~iJVJ mr~ u~ 'il~ mn11~m! {JrJ 

"' i ,M I... ... .I I - r;: 'JI .I d ~ .11 0 ' l: .I 
! ~ rliJ ~ 'U'W {JrJf)'lJ ~f)'l:IW~'U {JiJ H'W ! 'll''W lJ':il.JlW l.Jlf)'W {JrJ'U{)iJ H'W Vll91 f) fl H '11 'W iJ 'j ~ rl~ !1~ 1 'il1'W 1'W 'W1 H'W 

"' 
~ d f Q ... 1 I 'l I 'l 'J/ VJ!J'I1ll~'U 'W 1~ fl11ll! n l11':i 1iJ'U {J!Jtll~ H'W u~~ m':i u ~':i m~ 'il1rJ'U{JiJ H'W ~ Ul91 ~~q ~u ~~m':i 'll' 

11':i~ 1r~'ll'u~~u t 1'1u if 'il 'il r~~-ff iJr-l~~{)m':i~iJVJ~1r~'ll {liJ~'W t~ {)iJ 'il1nnn i .ff11':i ~ tr~'ll'u~~u ~ !:J 

t'flr~'Un'Utl1 ~~~rliJ lU\)f11f1l1'W ~iJliB191':i 1f11':i ~tytffrl~'W~~1 t~rliJtt~11':i~mw 2 iu ~{)1911l1iJ 

f11mlll91':i 

~111-:1~ 3.6 ml.llWI91~f1{)'WU'U1'W~{)rJ':i1rJiJVJf1oM1iJ 5 iJ ~.fl'.2543- ~.fl'.2552 . 
.. .. 

I o I o Y 
'lrHu Ttnn n 'lf1~'UlH~~ 

2543-2547 62158.18 96.23 2434.72 3.77 64592.91 

2548-2552 87870.42 97.04 2683.31 2.96 90553.72 

75014.30 96.70 2559.02 3.30 77573.32 



~11H~ 3.7 mlllWI'l~flti'W!t'IJ1'tHWtli'W'lfd~Jl'H{Ilfl 'lf1~J1u~~ !t'fl~'iltliJ '\Jtl~fl'fltl~i'Yfl ;~It~ il'Vl.i'Y.2543- 'Vl.i'Y.2552 mJ1m1:Jul'i'W 

mlJlWVI~Otl'J..nh:~~l'Hl!lO (~U) mlllW\JI~OtlU~1-:j~UI~-:j (~U) mlllWVI~OtlU'nll (~U) 

il 
'l'Ul. ij,fJ. li.fl. lY.fl. \JI.fl. n.fl. n.u. l'i.fJ. ll.fl. "" ll.fl. lll.fJ. n.l'i. 

I 
'111-:j 

I 

'111-:j 
11uil " 

Ul'HlllO 
" 
0 " UllliN 

2543 10383.30 15057.10 5809.60 44196.80 4687.00 18341.00 11443.90 1637.80 565.50 271.36 478.21 1671.30 111556.50 2986.37 114542.87 

2544 9034.10 8225.50 9512.40 5057.70 6954.80 19764.00 10612.70 1377.40 1178.30 684.40 857.72 552.29 70538.60 3272.71 73811.31 

2545 1743.97 4322.00 7123.90 10446.40 9223.40 5785.70 3997.40 1935.10 377.68 120.74 106.21 1664.86 44577.87 2269.49 46847.36 

2546 1587.60 1467.90 4924.20 5457.00 5878.90 4484.20 1909.90 1705.90 1271.50 352.65 514.60 579.73 27415.60 2718.48 30134.08 

2547 821.05 9060.24 7568.70 17520.27 6577.20 12824.80 1858.70 471.39 388.55 322.08 96.24 119.70 56702.35 926.57 57628.92 

2543-2547 4714.00 7626.55 6987.76 16535.63 6664.26 12239.94 5964.52 1425.52 756.31 350.25 410.60 917.58 62158.18 2434.72 64592.91 

2548 2657.68 25754.70 9924.80 9441.90 12627.30 9199.00 6804.90 5632.00 316.89 120.47 580.86 465.92 82042.28 1484.14 83526.42 

2549 7176.10 2650.60 I 0121.80 12661.60 9979.90 23591.30 1870.80 736.00 1116.20 699.10 930.09 791.60 68788.10 3536.99 72325.09 

2550 3519.60 1446.90 26621.80 23500.40 12205:60 17768.00 9554.00 1376.70 502.94 241.24 493.27 1230.20 95993.00 2467.65 98460.65 

2551 37975.20 19736.00 11526.00 3211.70 7438.80 10978.00 7134.00 2173.10 756.90 494.32 804.68 785.81 100172.80 2841.71 103014.51 

2552 2315.30 8073.60 21577.80 11874.00 20214.00 24976.00 2601.20 724.00 966.10 165.53 1106.62 847.80 92355.90 3086.05 95441.95 

2548-255210728.78 11532.36 15954.44 12137.92 12493.12 17302.46 5592.98 2128.36 731.81 344.13 783.10 824.27 87870.42 2683.31 90553.72 
V1 
0\ 
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Vll'H-1~ 3.8 fl11ll-ff'll'rl''W~'i:::lrhnJhnunhvhml:::\91:::mJ'WW\J1'Wl:IB£J'i1£J1hrt~~fll:IB.:jfYf1 GJf1.:jU 

l"U1.2543- 'Vl.fY.2547 Ul:l:!:U 'Vl.fY.2548- 'Vl.fY.2552 

't'tft.2543-2547 'W.ft.2548-2552 

~ 
.. .. 

&~flU mtnw'lhrh m'IJlWVJ:::flflU m'IJlW'I-hrh m'IJlWVI:!:flflU 

('IJ'IJ.) "" (VIU) ('IJ'IJ.) (glU) 

!ll.tl. 29.39 917.58 22.06 824.27 

'Vl. fl. 104.00 4714 137.82 10728.78 

"' lJ .tl. 149.32 7626.55 157.70 11532.36 

fl.fl. 170.80 6987.76 226.00 15954.44 

ff.fl. 270.40 16535.63 188.74 12137.92 

fl.tl. 171.20 6664.26 178.00 12493.12 

\91.fl. 242.00 12239.94 243.20 17302.46 

'Vl.tl. 126.86 5964.52 104.36 5592.98 

1i.fl. 49.40 1425.52 46.92 2128.36 

ll.fl. 29.40 756.31 20.20 731.81 

fl.'Vl. 14.93 350.25 10.76 344.13 

"' ll.fl. 16.69 410.60 19.68 783.1 

';j'JlJ 1374.39 1355.44 64592.92 90553.73 

d~ dQ.I ~ d d ' 
fll:l tJ.:j fYflll 'Vl'W Yl HJ 'W 1 892 \911';i N flLl:l !ll \91 ';i 'l.J'j lllW \91::: f1 tl 'W 'i 1 tJi! !'Q 1:1 £J~1 tfR 

u'i:::mw 30,134.o8 l'lwtl ul:l:::ff.:jff\PlU'i:::mw 114,542.87 l'lwtl tm£J'Utn£J1Jfi'Ummw\91:ns\l .. . 
wu1'Ul:ltltlfli:ltl.:j'l1lJ\9l1.:j\91tJ'Wri1.:j rl'1tflBmi'rwfllJ ,;.:j'l1i'l9l'Q''i11:1fJl1i1i17 11 ~~1'Wll1 ~tl vuf.2532 

'J/ I jl I 

- 'Vl.fY.2548 .Wuni'm112,968 \911'i1.:jflLl:ltll\91'i iimllltu\91:!:f1B'WU'\11'Wl:IB£J'i1£JUm~tJ 172,5091iu 

I I 'J/ I 'JI I 'JI 'J/ 'JI 

fYnn iim 11 1w Vi 111n'Vl tl ffllfl1';i tli Bt Vi {J'IJ ti'U.Wu Vi-r 'U t11Viij u Bn~ 1ni1 '1 u mJt11" tJ.:j rimr 1Llrws:s~ • 
'J/ j/ I 'J/ I 'JI 

t"!1umjt11u119l rl'1tt1t~t11u119l <il.:j'l1i'l9lt~\91';i~\91o nii'\I'W119lftulii''Ut11 2,463 1911';i1.:jntl:ltll191'i ihJiJia • 
191:!:f1B'WU'\11'Wl:IB£J'i1£JUm~tJ 804,589 l'i''Wiu \P'Q'fiU'i:::ll1W 6,002,926 l'lwtl tm:::~1t]'Rm:.. 

'j/ 'JI I 'J/ 

54,083 l'lwtl t"!1ut~£J1ti'Uulit11tl:l£J rl'1tf1Bi'.:ji:l:::vp .0~'11-r~ul:ltJ ijftuni''Ut11u'i:::ll1tu 1.2• .-.. 
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' " ' 
flt~llJI'l';i ihh~lllW\91~tl'tl'U!!'U1'UmHJm~r.J';i1r.Jihh~lllW 41,576.20 i'WiiJ ff1'U~ll111thu'i1 

" ' " 
tl11fl'tl'U m lvW ,)~'111191-w'tHl.f t ~tl .Wu Vii\nJn]';i~ lllW 1,651 l'll';i 1~flhJilJI'l';i ij mmw 1'1~ tl'tl'U 

!!'U1'W~'tlr.Jlh~mw 200,192 iwiJ ~~~~~ml1il~~~~liJ11~r.Jll 'lf1u,r1r.J'I';l~ fl11fl'tluliu~ll ,),:m1~ 
jl I jl' 

l;r.J~'l111i ii.WuVii'mlnh~mw 1,270 ~P~n1~n1~1lll'l1 ii~P~~tl'tl'W!!'U1'W~'tlr.Jlh~mw 78,606.20 

' " ' "'I "' .r.= , <!I "'I <!I I liJ I "'> IIJ.I , ~"' "' .r.= 
'V1H1'Ulll tllJU';ilJlWI'l~tl'tl'U 'U'I'i'U'Vll'l1~"1 fl'tl11 !llllltl'ii'Uitl'U !U ~~~~ tl~lrW~tllJU';ilJlWI'l~tl'tl'U 

" ' " " .,M 
!! 'U1'U ~'t)f.J 1 'U ~ m11B'U "1 mll 1W l'l~tl'tl'U!! 'U1'U ~ 't)f.J, 'U ul?i ~~~ll 11 1U 'U 'tJ 1 'il 'il ~In~ lJ 1 tl '111 'tJ u 'tJ r.J'U 'U 'tJ ~ 

nlJU'ilir.JI?iN"l ~~~~P~nl?i1~nu 1'1fu 'U'W1~'U'tl~~u~ cl'nEJw~'U'tl~~u~ nn'loN111~ tr.JGJI'u~~u GJI'U~~u 

I I jl I jl I I 

m1 111~ m.,ui11~ ~m1 1 oN11 1 ~ tr.JGJI'uVi~u 'il1n.Wu Viih !1f1 1:1u.Wu ViltlEJI'l';i Vi I ~n~ 11 

m.u'N~u J u 11:iu m1 1 11~r.Juu 11~~~ ri ~ H~m~ 'VllJI?i'tlmmw ~'~~ tl'tl'WII 'U1'W ~'tlml~~fJWfll'l'i J 1 'l u 

r~~'tl~fl'n1~r.J~'~H 1rlm';j'i111w 1il~m1 ~11~r.Ju!!11~~~~n~~u 'l'i1Ji1r~~'tl~fl'nri1u ~'tl~u 'tltl!'UI'l~'Vl r.J1'U 

m1~GJI'1~1'U1fftl~t'I1~~1'WIPi'1lJ~fl~'tl~fl'n, 'l'i'Wll, ~~tllty'ilu ~~~~~'Wr.J1'W eJ11fl'tl'l'i'Wll ~~11:iu~u~~ 
I 1 I o I 11J ~ 11J ~<!! ~ .I o' ~ 'l ~d "'> 

ff1'U '11UJ'V11tll';iltlEJ\91';i IGJI''U !lJH~ !llf.J'U\91'U r.JH'I'il';i1!!~~u1~ll 'il1tl'U'tlll~tll';i GJI''Vl~'U'VlH 
u ~ 

" ' tll';iltlE!Iil';i';i1r.JIPi'llJ~ el11fl'tl'l'i'U lJ 1i~'l11~-ey';i1El tJ'i'1ilu iJ 2552/2553 'l'ilJi1iieJ11fl'tl'l'i'U wi'J'tlViltlEII'l';i 

~ IIJI "1~ IIJIIIJ~~ IIJI.ld a IIJI.ld 
'V1~'11ll~ 211,272 11 11~n 1lJH~ 4,823 11 !llr.J'WI'l'W 196,070 11 I'W'tl'VlltlEJI'l1'tl'W"l 10,379 11 'l'i'W'Vl 

jl I jl I j} f 

~ 1 .I 1 11J I <!! "'.I • .J <!I "'"' ~ liJ I <!I "''l ~ liJ I 1 
1m1~11~1um 514,848 11 ~~~~'l'i'U'Vlu~tltll!!n I'U'tl'Vlr.JlJ\91'U 1,69411 I'U'tl'Vl '11H~ 1,539 11 'U 

~u~IP111J~~ur.J1'W, fl~'tl~GJI'~~u, r~~'tl~fl'n, ~~tllty'ilu 11~n'i1lltllJr.J1~'1'in1 ~~~~111rl'llJ1l1u 
tll';i ltlEJ \91 ';i fi~tl~ 111rl 'tl-w 'ill';iW 1fi11J ~ tllJfl11lJI '11lll ~ ffll 'U~n ~'U rl111 f lJ 11 ~tl r.JN 'l'i1';i 111 ~~11 1£ lJ 

~ ~ 

'l'ilJi1~'U ~ ff1'U 'l mullimm~ ffllrl1'11 i' lJtll';i 11 ~tlr.J1~'1'i1';i 111~~ 111 rl'll i~ fll'l'i~ 3.5 111 ~ tl'tllJtllJ 
u ~ 

jl I I I j) I 

.Wu'i1eJ11fl'tl'l'i'Ullff1'W'l'l1qjl1:i'U~'U"tf~'i162 iifl11llm~'lfutr~ slope complex ~~11:iu.Wu'i1m~'lfu 
' ' " 

~~ ~~'tl'W Viiir~11ll ~1~'lfu mnni1 35 1 11'tl{ 1~u 191' i~m'l'iVi 3.6 tl~ll~ u u llimm~ffllrll'l1 i' lJtll';i • 
11 ~ n.WGJI'!fl'';i El ~ fl 'il I~ 'tl~ 'il1tl fffll'Vi~'U ~ij fl11ll m ~'lf'W ff ~llltl lfl~ tll';i GJI'~~ N ~~ 'Vl~ 1r.J l ~ ~ 1 r.Jfl1';i 

~ .. ~ 

, ~ ~ .d .d d ~ ,dl Q.l I ~ \J] j} j) :, ~ Q.l t/e:,. 
!tlEllil1 'WlJ111W'I'i'W'Vl'VliU'W~'W ~mm~ff1lll1fl'l'i~PJJ'W 111 11~~u 1 ~~ Yi1'tlll'Vl~m~lJlJm.p nEJ ~u~~~~ 

j} I 'J} I 

1l1Vimm~ffll 1~r.J!liiim1vi1mr.JI1f.Wu~1~ (mll~~PJJ'WlVi~u. 2556) 



59 

~ 

:II 

i 'a II 

Ill • 
~ 

:;q 

I 0 ~ ~'i) 
I! 

.. 

·fa 
' -;::! 
H 

~ 
' ~ 
' ;;:::: 
"7 

' w 
(;= 
(t:D~ 

-;::! 
;;::::l 
~~ 

::>: 
' O"(C;; 
;::! 

Q(§: 
"7 
r.:> 
i? 
~ 
"(C;; 
H .,_ I ' § ~ 

c ~ 0\ 
0 " 

~ 
"<t 
V) 

' N r 
co: ' "7 0\0;::! 
(§:. ~ 

E (;= 

' -u~ w 
~· ;::! ;;:::: 

>i ~V"> 

' ~ ~ 0 
~ ~ v: ~ 

("(") (;= 

-u~ 

' ;;:::: 
~ 

' ·- G:; -u~ 

-... 
' # 

- - -



" .-. • ...1.. ... j ..... , " ... 

f' 'l tl~\J"''ffi-IU1tl~Ull ii\.IA'11J n t!l-i'lrl'.:l IU::IPIUU.!I;;1Jtl'l1m L'UffiT ~11 n n"~DJ 
...... v .... "" 

.,, ,, rrl> ll ' '' '" ll lllfiii ::.I~IIII ' U::."U u u 1 111 11n~ u . rm.J 
~ I.&JJ.~ ... t.l..l..ll:.l 

hl~u;:ifi ll 
" no5 ;,a,nw1;ilufiMt.J, ~w~ urwM 11 .~~~1 1 5 

nl 
a1Jb.tfu;:IIICJ111Ul.Mllf'll 

0125 ~utliltJ1 inlJ~n 20 <:GD <'GIY"'...OD <'tiY"'.-30 <.'(;C 

2GCI53C ::<GD/530 

rn27 j:ltf.':lrh l f:~ukn 3~320 :2JIYO 

01.23 ~\.J~n~1n a<ll::! ~l::f~~~~ joll::!'<l)ll :illt:ii'.>U~ 

34C 34CIJ9C :•1GI".J()C 

340139C ~DB 

no31 ~U':uili:~n~1 fi!lur :1?' 'litllol'l'!t'1u ~50 4Sil'~D ~ 5 ::; 

t~WJ"ln vd»l'l~~n oc otu 'l"lflu'l 
iu 

no:u i~uill"lrl'·~;~Wl otJh~· mi:n :5) 51CS3C ~1Dr:>3D 
"'I$J."'lnN-'liill 

tn33 il.iinl!'1W1f11~~i:n ~r~ ~~~unt'lfi \lte 50CJ5 1C ~001} 10~~0 

IJIIW,lllllfl\1 n n u:~'l-ljll-:1 11in ~0.1 oo 
'111-J .•nn~h~ll 

lfu'ii11~ tll'iuo~'lie1.t,.t9;f'll ilnttJ"\ 

n.34 ~~~;jll'll ll~ l~io.ttt U. ll) jL 

''"Vcn._n. .. ttton, 

• .,... • • , .. tl 
1\t1 - fft_U - . ...:; -···l .. ,~~ - l,t 

• ~ ....... ,.(, - ·~· 

. . 
..:::::! ..:::::! ~ Q.l I 3) 0 Q.l Q 

fll'Vfl'l 3.6 Uv.l'W 'Vl\91'WVll:IJ"f1'l:lW::;l\91'W U"::;'tHl 1llf1\911Pl'W eJ. 'V-l'W lJ 
. . 
~ Q.l .C:S .<:::to 

'Vl lll : m ll'V-li'JJ'W l 'Vl \91 'W 2556 0\ 
0 
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ffll'l i' 'LHJ\91 'J 1 tll'J \TtlJl fftl~'I.Hll fltll'J t 11~ tl'W U 11 t1 ~ tll 'J i ~11 'J ~ 1v 'JftJ' ~~ 'U i 'U~ 11u 1J1J ~ H'1 'Vl1J -;h 

mfl i~ihfl9l'J1tll'Jfftutffv~u 111n~'Jn~ 1~mn~ff~ 38.23 ~wh/il tn'ilttl'Wt'Vi'J1~lifl'n1nflt1:wi~i 1 cu u q q 

J~lfu~ ~~v11i-H'ma~a1~\9l~ntJu~umnn-hlfu~~11t1n~'lfi-i 'jtJ~t1~mttlu~'lf1i 35.94 iwH;il 
"' 

i1YHt1Ut1~11Yriu~u 6)3 iwii;il i~m'Vl~ 3.7 ~1£Jt'H\91Ht1Ut1~'li'tJ:wmm~lfu~~i~nri11:1Jld . "' 

i 
jl d I d i jl 1 o' d"' l1 d -'' "1 jl :It .l d i -I 

U ff~~ 'tit l1 'U 11tll'J t11t1 tl'UU 11 tl~ tll'J 'lf11'J ~ tl'lf'W 'VI~'U 111fl'Vl'U 'VI1J1 LlJ tlJ'U'Vi 'W'Yitnll m 'WllJU 1J1J 

"" "1 I "1 jl "1 j/<!1 jl - I o' i l1 d 0 I i j/"'> jl ., 
'Vi 'If L'J, LlJHtl, t:IJ£J'U\9l'W, tJH'VlU1 Utl~1J1tllJ 'U'Vl'U'VItlltfltl'Vl'UlJ ff~Htl 'H~'U\Jfl'lf~tlH'Vl~'VItll£1 

9/ 'J) J/ 'J) I 

ut1n'il1ni1 m:w'VIi''Vlrnnn11 (2549) 1 fl'j ~tll'J .O~v11UH'W 'J 1:Wtll'J1J~tll'J .O~tll'J'Yii''Vit~1mu 1 i u~ufi 
'JI 'JI 'J) I 

I 0 ":'I ' I 0 ~l.d. ... 'i' oC::\ rJ) Q.l .di! rJ) d <!!I d. 
tllJ'U 1\9111J 'Vl1J11tllJ'U 1\9111JlJ1Jilll11tll'J tflll\9l'J ~'U tlfl'lf~t11~'Vl~'VI t11£JtN'J tltltl~ 45.90 Utl~lJ'Vl'U 'Y1 

q q u cu 
I j/ I jl Jl 'J) 

m~'lf'W \T ~tfftJ~I9itJm'J'If~anw~'VImtJ 11'J ~:IJlW ~ tltltl~ 34.75 'Utl~~'W fi ~lJUTti~'tllJ~ i~'J! 'W ff1t'H~ 

'Utl~ m :IJlW \9l~fltl'WU 'U1'U tltl £1~ tvt:W~'U i 'U fl tltl~ rYn 1~ tJm 'Vl1~ l1 ~TI1'W ~tllfftlfftl~ a~ fl t1 tl~ rYn ~ nn 
"' 

0 ., l1 d ., "' "' i jl_, 1 o'd"' i ff1'H 'J 1J'Vl u 'VI !ttl~ tJ \91 'J 1n n fftut fftJ~'W m:w 'J 11 u 1J 1J nn 'JflJ 'J ~ tJ'If'W 'VI~ u 'Wfllfl 
"' " "' 

" 19i1~'1lJ'ti:IJ1£Jt'H~i~l9itJ 111{1 

d.~ d 'J} ~ 'J}~ ' .£ll]• .di! 
1. tll 'J ffill! ff£1~ 'U I 1J 'U tll 'J 'If~ tl1~ H1'H 'U 1~ 'U U 1J 1J UH'U U tl~ U 1J 1J'j 1 L lJ 'J 1lJ tl ~ tll'i'l: 

"' " 



•n.bw m A~::-i'u flnnL It~-& u I t1 mALUitJ mAnm~ 

" 
n<'ff 1ik: ft~~nr~&u 0 0 aM"lnmruL~t&u 

0 0 

aM"ln~fYl~mu ~~~ iM1n""tyLRulu YiU~1 Yil~t 
" IIi 

Ml ltfuMlJ) ~;) ltfuMlJ) Ml ltfuMlJ) 

. ihb.j 13 .S24,1S2 6.83 48214.367 2.56 15,192,145 7.67 
' 0 

37,972,843 0.19 15,196,970 0.1 12(J30,777 0.11 .\!U"l 

.m\'f 13,454,928 21.15 10,474,955 20.07 9,438,408 5.69 

. \s.J~AL\R::\~~U 1,844,105 13.5 1,753,992 12.81 4,379,380 7.7 

• f1~UUI'ILIA:: \s.J~ttl 209,090 2.26 275,615 1.24 309,380 1.2$ 

' l> ~ II . ~~Uflj'\l tl~~~ 394,819 0.9 134,158 0.85 124,526 1.01 
• 

. fttrrn-t 2,068,752 22.51 431,739 2135 444,823 2526 
. '' 

. ~tl~tl"l~tl Q'lu 1 35,965,234 29(J45,894 22 fJ18180S 
01 • 

0 0\ ·~. A::LUtl\1 SJ q"luun 
.. 

IMSJ 105,533,963 106,027 .sso 64,938,253 

I "' I I 

m'Y'IYi 3. 7 Vf'U Yiu r;'l~v-~~ 1m~ ~tytiYtJ~'UI'lllJ~ 1h1 uu m~ 'l -*u~~ iv'l1uYi~'U 'l'Wmfl~l'~"l . . 
d Q.l d...::::to 

'VllJl: fl'l'lJ'Y'II'lJ'Ul'Vl~'U 

f1uf 

~9) 

8,406.5$0 

3,812.413 

160.342 

12,120.934 

64.095 

53,809 

675,931 

19,114,378 

44.196.992 

tnAV 

1M~·· I 
(tfuAtlJ) 

0.33 

0.17 

36.94 

8.73 

3.85 

1.53 

3823 

0\ 
N 
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f11'if1f11llfJWfll'VlJ 1l ~tlf11'i !~Ui1e1~1-:JJ11 'Ufl~fl~fffl1 'U!'IJ~'Q'Vlti1'UU M -:J'lf1~!'1J1 
fffl'l'llfll'i itfl 'i 1~,1 flWfli'VlJ 1'VI1-:J f11 tlfll'Vl U~~'VIl-:J!fl ij \91 UJ~ 1~ fl1'11 'U ~ 'il~!~lJ l'f1e1~1~J 1 'VlU'h • • 
fl w fi1'Vl J l'Vl H fl1 tlfll'Vl u ~ ~ 'V1 H t fl ii 'IJ fl-:J J 11 'U lJ ~ t 1W ~'U ~tJ 11:J~ t ~ 'U ~'U ~ ~ 'U J 1 ,) ~fl ~1 'U . ~ 

:JJ1\9l'j !1'U J l'lh ~!fi'Vl~ 1 !~'UU '11 ci-:JJ 1~iifffll'Vl\911lJ1i'i'ilJ'lf1~1 ~t11h 1ff'il1flJ 1-vr-:J 'il1flfl'ilfl'i 'illlJfl 

1h ~tfi'VlU~~ff1lll'itH ~'U 1h ~ ttJ'll'Ut~fl"Q111flflU~~u~ Lflfl 1~t~~ fl~H1'U m~U1'U nn 1l~u1l1 ~ 
jl ~ I j} t/ t/ 

\911ll11n~ nfl'U 'j 11Jvl'-:J 'IJ t~1t~~ 'U n \911ll n 'j 'j';IJ'lf1 ~ 'IJ fl-:J ff ~ ii:if1191 'j ~ ~ u~'U ~ 1'U u ~ ~ fl'U ~ m:l 'j ~ u u i1 t 1ff'U . ~ . 
j/ I I 'J/ jl j/ 

'IJ fl-:J tm ci nl1 < m'i 1~Yi 3.12) tij flt Yi t~unu m\91 'j! 1'U fJ w m'Vl '1.111 'U tm ri nl1 ~h~ 'U 'U e1n 'il1ni'1 'il1n 

nn ffm:J1 m 'j t 11~ t~'U u 11 ~ ~ m'i 1 i'11 'j ~ 1t~ 'lfu~ ~'U 1 'U t 'IJ \91 e1 'Vl t~ 1'U u '11 ~ 'lf1 ~ t 'IJ 1 ffn 'flu ·:h ii nn • 
t11~t~'Uu11~~'1Jfl-:J~'U~'il1fl~'U~tl1 1~t~'U~'U ~tfl'l:lm (m'Vl~ 3.5) ~-:Ju~ nw~iinnt11~t~'Uu11~-:J 
J'Ut~'UlJ~ nw ~iifl~fl-:Jfffl, '11~ H1'UU~!~'Ufl~fl-:Jfffl~fl~'Uflflt'IJ\9lfl'Vltll'UU M-:J'lf1~!'1J1fffl ~-:J 1~vh .. . 
f11'i !~UI'f 1fl ~NJ 1! ~ mi1f11'i itfl 'i 1~ 11't m tllJ t fi tllJ fl Wfi1'Vl J 1'i ~ '11 i1~ fl W fi1'Vl J 11 'U t 'IJ \91 n lJ fl Wfi1'Vl • • • 
J1'Uflnt'll\9lfl'Vltll'UU M-:J'lf1~t'IJ1fffl 'flU 11u~ t 1w ~iim'i t11~ tJ'UU 11~~m'i 1 i'11'i~ LtJ'lfU~~mf'U~'U~ • 

'i 1lJJ'-:J t ~ 'U tm ci -:J 'lfll'lf'U 'il1flf11'i 'Vi' 1f11'i tfl'I:I\91HY -:J H~ 1lf fl Wfll'Vl J 111~ nw 11 mt~J 1iinn 11 'U ttl fl'U • • 
~~J'U ~~ 1lf~~~'U J 1!~'U!ffijfl'UI'f1U 'Vl'U'Ilfl-:J~'U ~1J1 1li1911lJ1i'i'ilJ'lf1~ ~iifffll'Vl~'U ~!~'UU 11ci~~'U 
J1 1:Uiim'i l i'11'i~ 1t~'lfu~~'Ut~'Utffijfl'UI'i1u 'Vl'U~'U~~iim'i t11~t~'Uu 11~~m'i 1 i'11'i~ 1t~'lfu~~'U 1 'U 

'i1IU lJlJf11 'i !fl'l:l \9l'i 191m~ ff~U ~~'lflJ'lf'U ~ -:J H~fl'i~'VllJ'il1flf11'i tfl'l:l \9l'i ~ij H~~flflWfll'VlJ 11 'U ~ ~ fl~ 
~ . . 

ll) !J} ~ fJ' ~ I \1) J 
ffflff1:JJ1'i tl'Vl 'j 11J ! ~ 'il1fl'Vl1'i 1lJ!\91 fl'j'IJ fl-:J 'U 1\91 fl ! 11 'U 



. " 
~ 0 i VI11Ht1 3.9 fJWfi1VfW1 'W'fHHl-1fYf1 

y I y ~ 

Vll'J.UlU.Ifll'W Vll'J.Uflll 

.. 
Temp 11VImu 

q ~ 

tf ss conductivity Turbidity Rd pH Alkalinity NH3 DO BOD TP N03 "' ' \'11f.lf.JH Air Water 
. 

oc oc mg/1 f.lS/cm FTU M - mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 

'J) " hY 0 

32 24 5 33.8 4 0.3 7.5 19.5 0.02 8.06 <2 0.17 0.001 \9l'W'W1 

I 

" 'IJ'W 
0 • 33 26 13 81 14 2.95 I 7.2 41 0.11 7.06 <2 0.19 0.01 nm-.1u1 d 'J) 

mn'WflfJ 

" . 
tJmml1 'IJ'WU~-.1 33 28.1 40.25 115.1 55.1 5.1 I 6.8 58.5 0.15 7.34 <2 1.11 0.02 • . 

~ 

32.66 26.03 19.41 76.63 24.37 2.78 I 7.16 39.66 0.094 7.49 <2 0.49 0.01 &'il'tlf.l 

~ 
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" ' 
'QtlHHJll (Water Temperature) 11lflfl l'i ~ 'i '1 'il'f\01 'Qtl! 'IHJll 'lJ tl ~ thvnJi lflllll ~ £J 

1h~mw 26.03 oc 'li1nw~uJlijtJW"Hflil 24°C ff'1"W'U1nwmn~Jlu~~'U1nwum£JJlijtJw"Hflil 
q CIJ q CIJ 

t~11~'W t~'W 26°C u~~ 28.1 oc 11~L~'WlltJW"Hflil~uJl~lflll'lJ'1nwum£JJl t~t1~11lfl"U1nw~'W . .. . 

J lij flWHL '1\0latJ11~Uflf;~11~'1£JVi'lf'l'l'i'i W ~'fJ\0111ff11'U'i W Vi 1i. '!1'ij fffll'l'ltllfllff~ 11 i 'WU~~L~'W ff'Ultl 

~~~1~11lfl'U1 !dtl! flm~Jlu~~UmtiJl ~ijfll'i LU~ti'UU u~~fll'i l oNu'i~ ttl'lfU~~'U 11lflth ith~'W 
'J/ I J/ J/ t 

Viuvhm:l~'ilUU'U'U~W'l ~~L~'WL'HI'J i. 'i1'"Qtu'H Jlll'lltlnJl\)' ~flll'U'1 !dti!~'WUl U~~tlitJtm ti'UL Vit~'Utl'U 

tJW '11 flll'lltl~J1i. 'W fl~tl~'l'l11\01'1~ fl~tl~V'W u~~fl~tl~Uff ~ ~~L~'Wfl~tl~~mJi.nat~tl~tl'Ufl~tl~fffl 
q CIJ q CIJ 

d ~ d ' 
'lltl~U'lJ~U'lJ'd'W~tltl (Suspended Solids) 11lflfll'i~'i'111'1\0l'lltl~U'lJ~U'lJ'1'W~tltl 'l'l'U'dl 

t:! 1 _d .... 1 ~ 3) ~ ~ r ~ ef :'I 
11fllL\W£Ju'i~lJltl! 19.41 mg/1 'U'H'1W~'W'Wl11fll 5 mg/1 u~~L'I'l11'lJ'ULu'U 13 mg/1 It~~ 40.25 mg/1 

~111~li'U Ju '11111£Jfl 1111111 'W "U1 nw u ~1 t~J lijfll'iU utrltJ'W 'lltJ~'lltJ~u ~~u 'lll'W ~tJti'H~tJtJ 111 t~ 'W 

~~fltJ'W ~tl n'rl'\Ol'l'llm~111~1J lt ~tJ~ 11lflfll'i i t~'l'l 1 1u ~u t~t1m1 nl1l'wf'lfVi'lfu~~m'i l iliJmtnTI'If .. . 
trl tJ H u ~ n L n 101 fll 1 'If~ a 1 ~ L tJ 1 ~ u ~ ~ 1l L L '11 ~ ~ J 1 'lJ tJ ~ L L ~ ~ L L 'lJ 1 u ~ tJ £J 11 ~ L L u 1 ~ u L L ~ ~ ff tJ 101 fl a tJ ~ n 'lJ fl 1111 .. 

I d ~ ~ .. ld ,K d QJ ~ eK d fj) ~ e!i d d 3) 

'lJ'U'I1L'I'l11'lJ'U ~111fll'i Lu~ti'U UU~~'lltl~'l'l'U 'Y1 \01 ~'U 'U'I'l'U 'Yl~'U 'U 111~11mlJlW 'lJ tl~U 'll~U 'll'd'U ~tlti'U tltl • 
n1l"U'1nwumt~Jl ti01£Ji'1 iutm~~Jl~i.'l1'r-.~~r-.~il~'Yll~m'iu'i~11~ij~lffl'i~'l'lm£JtJ~u'i~mw 25 -

" . " 
80 mg/1 u~~tm~~uT~11~t11m i. oNti1"H f"Um'i r-.~il~t11u1 ~u1t 101£J~Hfl'1'iij~lfflm'll'1'W ~t1£J ilitn'W 

25 mg/1 (fl'i11fld'UfJ1111~~'1:1, 2557) 

' o tq •• 1.~1 ~ ' o l!i •• IP.I ' o l!i •• IP.I 
fllfll'i'Wl nn11 (conductivity) 11lflfll'i~'i'111'1\0lfllfll'i'Wl mnl'l'l'U'dlfll'i'Wl mnl 

d ... 1 ~ 3) ~ d I ~ .. I ~ 4 ~ :'I 
!ll~tlu'i~lJltl! 39.66 f.lS/cm 'U'i!dti!~'U'Ul11fll 33.8 f.lS/cm 'U'i!dti!U~lti'Ul!'l'l·ll'll'ULU'U 115.1f.1s/cm 

& ~ ~ :'I A d d d ... I ct d d 0 i. 3),:::! lrJ I 

Clf~'U'i nw um£J'W lLu'U'I'l'W 'Yl'Y111fll'i L'l'll~u~fl'l'l'lff-.l~'Yll~fll'i Lfl'l:l~'i tll'WfflL'HI'J'Yl'Yll '1111 1 tltltl'W ~1~"1 
I 'j} 'j} I 

Vi~~mt~mn"Uul'lf~al~~u 'i'111i~iJ£J11lflfll'i tfl'l:l~'i~~m~'1£J C!f~Vi1 i. 'l1'ij~1nnt11 i ~~l'U1nw • 
" ,1 'J) " 

um£JUlff ~'ll'U flll'U 1 !dtl! ~'U tAl L 'lfut~tl'dtl'Ufl~ tl~'l'l11\0l '1~'U1 nw 'lfll 'lf'U u~~~(ll\01 ff\01 ij ~lfll'iUl .. . . 
i~~l 164.4 f.Ls/cm ffl'Wfl~tl~V'WLW~fl~tl~Uff~ij~lfll'iUl i~~l\J'~'U1nw ~Vllfll'iLfl'l:l~'i ~~fll'i 

'1-11 i~~l11~ijr-.~~ ti01£J~Hn"Um'i i.oNu1~ ttl'lfU~~'W (ff'Yln'lft~ iunu~fft)'l:l~, 2549) n~11 i 1'1l~lfll'i 
o lli •• IP.I '1 • 'l: o 9 "'~ .II tq .'I 'J) 'l: • .l d d"' 9 'J)" 1 ,- o' o' 

'Ul !1"11"11 !'WU11'Wlm1il'i !'WfllfiL'H'Wtl Clf~ !'11~11lflul~'W'Wlf-.ll'W'I'l'W'Yl'Y111fll'i !'lfu'i~ !tl'lf'W'lltl~11'W£W • 
'j} 'J/ I 'J/ I 

i. 'Wl uu 'lJ 'U~ 1~ "1 i~m'i Lfl'l:l ~ 1 u~~ Viu Vi'J111 'lf'W ff ~ r-.~~ l '11' ~ 1nn '1-11 i ~~ 1ij~ llllflflllVi'W Vi1J 1 

nn11'1fl~ tiOlt~ili'll~lfll'iUli~~l'lltJ~Jl~i.oNlum'itJUtflfl - "U'1tflfl u~~fll'it'l'll~u~n ij . .. 
~lU'i~lJltl! 150- 300 f.LS/cm 
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fi1111,'U (Turbidity) 11lflfn'il'l'i111i'l'lfi1111,'U~film~tl1.h~mw 24.37 FTU 

'li1nwl9i'uJl~fi14 FTU u~~!fi11!1:lu 55.1 FTU iu'lJ'1nw'l1~1t1J1 J~d!rt't:l~111fl'lJ'1nwl9i'uJ1!1:lu 

tt~'lJ'1 nw 'l1~1t1J 1~nu rllflTHfl£11'1 'i fn'i 1 fi'Vl'i 1'1-.!~'U !~m111il'lrYI'I'i.W"lf !dmt.Fl tl'lJ! l1 tl'lJfl'lJfl1111 .. 
~u iufl~'t:l~'Vl111'11~ fl~'t:l~tJ'U u~~fl~'t:l~ttbY ~ 'Vl'lJ·:hfilfi1111~'W!fi11~'U i u Vlfl"Yil~!~ t11nu ~'t:l !fi11~u 

q q q 

I 'J/ I )/ 

t1 ~, 'U 'lJ'1! 1W ll~fnHllfn'j !fl£1\91'j It~~, 'U oH1~t]~~'U 11~"lf~~ l~!tll~'U ~~~It 'H ri~'lll CM~!t 'H ri~'lll 

ll'lt1i1 1 1J1lifl1'i~fi1111,'U!fl'U floJl 100 FTU !'Vl'il~ 11~ff ~ ~~m~'YI'lJ~'t:lfn'i~ U ~;li'I'U't:l~ffl'll!t~~ 

fl1111!1:luml'l- ~1~ ~fiwQ~tJ'lJ'i~mw 7.16 u~~!rltJ!mtJ'lJ!lltJ'lJn'lJfilfl1111!1:luml'l- ~1~n1Jfi1 

1lll'l'i!1'UfJWfll'VlJlimmri~J1~1~'U ~'t:l 5 - 9 (m11fl1'lJfJ1111~~'hl, 2547) tt'Hri~J1~~fi1!fl'U 
1Jll'l'i!1'U tl111!1:J'UeJ'UI'I'iltl~'t:lfll'i~lH;li'I'Utl~ffl'llJ1 

"' . I Q.l I 0 I .d. I .d. 

bYfll'Vl\911~ (Alkalinity) 111flfll'i 1'1 'i 111 11'1 bYfll'Vll'll~'U't:l ~ 'U 1'Vl'lJ 1111fll!\1 ~ tl 39.66 
'J/ )/ 'J/ I 

~ 9) o~Vlf191 oQ.IlJij} ... 1 OCl.Jll]j} .t:!l 
mg/1 'lJ'i!dWI'I'U'U111'1 !1'1 19.5 mg/1 fl~H'I-.!111'1 !1'1 41 mg/1 !t~~JJmtl'l-.!111'1 !1'158.5 mg/.1 C)f~ 

bY't:ll'lfl~tl~fl'lJfi1bYfll'Vl~l~ l 'Ufl~tl~Y;j111'11~ fl~'t:J~tJ'U !t~~fl~tl~!tbY~ 11'1 1~tT~'Q'I'I 80.0 mg/1, 37 mg/1 

!t~~ 52 mg/ll'llmhi'lJ m11fll'lJfJ1111~~'hl (2547) 

tt't:l11 t11rwt~1u t11'i!11'U (NH3) 111nnnm111i'l'ltt't:l11 1mwtJ'Vl'lJoJl'lJ'1nwl9i'uJl~fi1 

!t'D11 l11!'Wtl 0.02 mg/1 u~~!fi11~'U!1:l'U 0.151 mg/1 !rt't:l~11lfl'lJ'1nw'lJmtJJ1~!t't:l11 l11!Ut1'11~'11u~~ 
" " I j/ 'j} I ~ 'JI 

11 1n1J 'l11111n.Wu lim£~1'1 'j bY111 u t1 ~~;bY fi1Yl fl 1111 bYn'lJ 'j n 'U tJ ~ u t1 ri~ 'l11l1 !n ~"~ 'U u 111n'U 'D~! fftl t1 1 tJ 'l11 

vr~ ~~ 1 'lJ'i ~'U! 1:1 'U -~hmh ~ fltl'lJ ll'ltl! 'i! 'Vl1~ J lvr~ 111fl"lf11"lf'U 11m 111flfll'j"lf~ ~ l~lf~ 'VIm ti'U tl~ '11 u 1~ 'U 
q 

"' . 
" <!I "' ! 'U 'Vl'U 'YI!fl£11'1 'j 

. "' 
mmw tltlflCJf!11'U l1~~~1tli 'U U1 (Dissolved oxygen) 111flfll'j\91'j1111'1'1'11'1mw 

't:l't:lflCJf!11'U~~~~1tli'UJ1 'Vl'lJoJlmmw DO 'lJ'1nwl9i'uJ1~fil 8.06 mg/1 !t~~~l'l~~m~'t:l 7.06 mg/1 

GJ31c::l I ,N .d31 '1: d31 11131 <!I "'.I"' 
!t~~ 7.34 mg/1 !tbY\91~ !'H!'H'U11'Vl'U'YII'I'U'Ulfl~'t:J~fffl111'1'U !11!t~~'Vl"lf'VlnWb1'11\J'iW JJ'ilJlW 

't:ltJflCJf! 11 u ~~~ mtJJ 1~~11 1n !rl m l1 tJ'lJn'lJm mw n~ H J 1u~ ~ ..1' 1t1J l~~mnhm'hll'l'i m 'j 11 u~~ 
~~ I oGJ31.t= "'> .d "' GJ31.1 '; <l'.J.,. I 

!JJ uu 11 ~ ~"lf11"lf'U m m JJ'i mw 't:l't:lflC)f! 11'1-.1 'VI~ ~m tl~\91~~1'1111 ~ fl'hlW~fn'i 1 "lfJJ 'i~ !tl"lf'U 'YII'I'U 'U 't:l~ttl'l 
q 

"' .. 
~~.Wuli !ijmllitJ'lJ!lltl'lJfl'lJfl~'t:l~Y;j111'11~ fl~tJ~tJ'u u~~fl~'t:l~ttbY~ 'Vl'lJoJlfil DO 't:l~'i~'H11~ 3.70-

7.53 mg/1 !'Vl'il~!mri~Jl~!'H1Jl~bY11!tflfll'i~lH;l~ fll'i'Utllti~'Un fll'itJ'Ui'm1ff'l'llJlfl1'i~fi11:J 
q q 

~1n--l1 Smg/1 i11'11f11'i~fi1 DO ~tJoJlfJWfll'VlJlti~tJ~iumwcnml'l'i!l'UfJWfll'VlJl ~~1:Wri'~~~ 
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" . 
U1 u~~~~V!YitJ1Jn1Jrh BOD i'Wfl~'tl~'V;jlJ~1~ fl~'tl~V'U u~~fl~'tl~Uff~ 'W1J';hiir-h 0.01- 1.73 mg/1 

ff ~ff~1J1 nw ~'U ~!flll ~l iiwJ1! ~'U u '11 ci~J 1~b~'U ~~UJ1'jf1 i '*ih ~ ltJGJftAll~'tJfll'j villflfl u~ ~ 
~ q q 

" " 1J1tflflt~tJ~v~~1'U m~1J1tJfll'jilf1Jil'j ~l'n:JJiln~nvtJ '111 i 'W fl~V~ft'nmli 'U l~i1Jfltum'W'l11~ 
q ~ q 

~ ~ Q.l r/Q.I r/~ I ~ cl ~ dt 
l1:IJ'IN!'W'tlfll'j'tJ'lJ'jfl1Jff\911'U 1 fll'jil'j~:IJ~ fll'j11£J'U 1 flW1'VIl~'U1 u~~!'W'tJfll'j!fl1J\91'j 

q 

" ~mrvJvfm·1~'11:1J~ (Total Phosphorus, TP) 111flflll\91l1'il'l~~'tlff~Vfff'W1J'",h ii 

I d ~ j} ~ d. I ~ ~ I>} ~ ~ ~ d 
mm~tJil'j~:IJlW 0.49 mg/1 1J'j!1W\91'U'U1:1Jfl1 0.17 !'W:IJ'Il'U !'U1Jl!1Wflm~'U1U~~ii~1£J'U1 m~tJ 

0.19 mg/1 u~~ 1.11 mg/1 !!ff~~il1'd~tJ-;h~'U~1J'1!1Wfl~'tl~ft'mh'Wil~1tJJ1iimn11fll'j!fl1J\91'j fll'j 

nnii'U!fi'tl'U~'tlff~vfff111fliltJ~~ff!!'Hri~J1 vhil1'~1~'tlff~Vfff1J1nwilmtJJ1!~:1J~'U u~~~rtv . ~ 

!mtJ1J!YitJ1Jfl1J~Vff~vfffi'Wfl~'tl~'V;!:IJ~1~'W1J';h ii~1~pi:J~~ 2.03 mg/1 J'Jd!~'tl~111fli'W~'U~ii 
11 :J~1'WHi11911:Jl1 ff1'Ufl~v~v'Uii~1\1' ~ 2.92 mg/1 ~~v~111n t 'U~'W~iim'jil~ntJ1~'Wn1 u~~i11rl':JJ 
1~t~i1 '1 ilmmw~vff~vfff~11~nv i 11'1n~ H~~mm ci~J 111~ii~1ff':JJ'rl''U £ n11mmw '1 'U t\91'j 1 11'U i 'U 

fl\91'j1ff1'Ul~W.h~'1'U l\91l!1I'U~'tl~'tlff~Vfff 10:1 

'1'W!\91l'l'l (N0
3
) 111flfll1\91'j1111'~mmw'1'W!\91l'l'l (N0

3
) i'Wfl~v~ft'fl'W1Ji1111fl~'U 

J1ii~1'1'U!\911l1 0.001 mg/1 u~i1~1tJJ11~:1J!~'U 0.02 mg/1 !'!f'U!~tl1fl1J~1'1'U!\91'j'I'1'1'U l\91l!11'Ui'U 

fl~'tl~'I';!:IJ~1'J fl~'tl~rl'U u~~fl~'tl~Uff~ 'W1Ji1ii~1~1 0.001 mg/1 i'W'lf1~t]~U~'J u~~\1'~"1~ 0.026 

mg/1 i 'U 'lf1~q~ ~'U !ti'UH~ :IJ1111flfll'j 1 'W1~il~n-rl"l1H~'Yil'Jfll'j !flll 191l 1 ~tJ i '*~tJ~ii '1 'U l191l 1 11'U!ti'U 

v~fl'il'j~flv1J u ~~~rtv1n~ fll'j ii'U!fiv'U ~ :J!m ri~J 1~~ii~1mnni1~'U ~~ '1Jiifn'j t '*il tJ 3-1 o rvh • 

~ A d 31 ~ t:! 'i rl ~ ~ .C). .d d I ~ .d 
ft'fl1J'j !1W'W'U '1'1\91'U 'U 1:1JfJWfl1'WV~ 'U !flW CVJ:IJ1\91'j ~1'U fJWfll'W'U 1H1~'U ill~ !fl'l'l'l'l 1 11l'Uu 11 ~~'Ul'l'l 

j/ 9} g.! I j/ 

fl w fl1'W '111ii ff fl1'W 1911:JJ 1i 'j 'j :JJ "l11 ~~ ~ £Jill1ft'111fl 'l11Vl ~ 111 nn 11 flll :JJ '1'1 nill ~ !fl '1'1 tH ~ u 'U 11 :JJ 1£Jfl11 :JJ i 1 
q • 

flU! il~ tl'UU il~ 'Jflll i '*ill~ ltJGJftA~~'U i 'UfJ'I'ltl1'U!!11 'JGJ11~!'111fffl '11~ V1J1 !1W ~'U ~~ 'U J1 '1:Jij 

H~fl1~'1'11JI'i'tlf1Wfll'WJ1 i 'Ufl~'tl~fffl !'Wl1~~'U~! 'U!'Il\91'tl'l'ltl1'UU M ~GJ11~!'111fffliith '1lfu~~VlGJf'W1lW 
q q 

I I 'j/ I 

1i ll :JJGJ11~ Yi v~:J.Jff:JJ1J l w ~~ulf 11 ~ iifl1l 1il~ tJ'Uu ii~~Vl'U Yi.U 1~u~'1:Jmn11'U d :J H~m ~'1'11J ~ Vfl w fl1'W 
q ~ • 

j/ )I I jJ 

'111 i 'U fl~V'Jft'fl ff1'UU1Yi '1 11~vvnd1J'1 nw 'U Vfl!'ll\91'tl'l'ltl1'UU 11 ~GJ11~!'111fffl 11~ v11'1 nw nm~'l11u~~ 
~ . 

..r 1tJJ 11ti'U 11'1 1 1w ~iinn 1 il~ tJ'U u il ~~nn i '*ill~ ltJGJftA~~'U! vivnn !flll \91l ~ iim'j t '*~ tJU ~~ 
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I J/ I Jl J/ 'J} 

t'1'11 !filii Ufll'H~1l~H't~~l9l ~UVi"lfll"lfU 111l'Vl~iithYl~'illf1fl'ilf1111l1Jl~U1 ~!.fl'VIU~UUtl~ ~1U!!~ . ~ 

I I ~ i Q.l d I 3) 'j} ~ ... 1 \fl 'j} \fl 3) 
tl ~f'H'tf11 ~'VI1JI9ltlflW.fll'VlUl Uflrttl~ffmH'VIf1rt111Jl'IJ1~19lU U tlf1'illf1Ufl11!'t'll~Urtf1~rt AlJ!!rt~ All . ~ 

j} Jl I I 

.11:!:1 'J) Q.l 0 i ~ d. d.J::t Q.l 0 G) 9} ~ 3) 9} ..:::t, .Co\ 

tiUI9lU 111l'VI~fl11'VIl!f1'l:J1911 U'VlU 'VI'VI1Jfl111lrtl~"lfU ff ~ 'VI1 ! 'Vitf1~fl11"lf~rt1~'11U l~U!!rt~l9l~f1t!U~U 
~ ., - ., 

, '11rtrt~ffflrttl~fff1 ff~~ci ~~ t119lH~tlflW.fll'Vlth i U1J1 !1W UU"l 
~ . 



' "" 'U'YI'YI 4 

nnffrnJ lf-Hlfl1~ 'Vl1H.Ifl-:J m1 L11~vuu 11~Nfl11 1 ~111~ 1v'lfu~~'W 1 'W!'I.I\91 f,l'Vltll'W 
v ~ 

u li -:J'lfl~! 'l.llfffll'iflfJWfll'VnlTUl-:J 11 1~m1 i u mlfl-:Jfffl 1i-:JM 1191 'Q'1 11;lt) f tnu ff111rm 1~ ~-:Ju 

7,234.53 1 i lJ lfl ~ ff\91 Lrl fl! ill ti'U! Vi ti'U n'U n11! 11~ vu !! 11 Cl-:J 'ill n~u ~ill 1 ilL~ u vfu ~11 1 ~ !fi '1'1 gu • 
a ,N d • :g "1 • ,N d ~ , .I , "1, ,N "' , ., 

1fl-:JCl-:JlJlflfl 'Vl'W'I'lU'HCl-:J'Wl 4,309.43 !1 'Vl'W'Vl1fl11-:J11-:J!1JC'll 291.46 !1 UC'l~'Vl'W'I'lfl~fllfftl 36.72 

, <j \911l.ltll~'U ~-:Jfl11!11~ti'WU11Cl-:J~!fl\9l~'Wlj'W lJl'illflfl111Jfl1fl'VllClltliJ1 ~flClfl'UI'f\91 1ifL~fl\Jl, 11 

v 

u flfl 'ill nihT-:J ri -:J r~Cll'i fl ff m'Vl u 1\91 ~ fllJ 1\91 v1 fl'U ! 'lfu 1 ~ 'lJ 'lJ i1 nrYu1 '1'1 til 
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' ,;j '19) <)' c(d, oC:l. I d Ql d I 

'illflf11'Jfffl£nf11'J 'lf'lh~ !tl'lf'U'Vl~'U'J~'l111~iJ 'I'Lff.2543 fl'U iJ 'I'Lff.2552 'Vl'U11 

i~u~'il 'Vl.ff.2543- 'Vl.ff.2552 ~u~illilfijuu11u:u"~"~~rlurnrvh'lM'mmwJwh'lu·Ih~1J 'Vl.ff. 

"" d ~ - I <I d <I ?I - I <I d <I 'I I -:'I 
2543- 'Vl.ff.2547 :unnMmm'Vl:U'ti'W'illfl 93.42 ~1Jtl1~1l}f'U\91 ~1J'W 94.64 ~IJB'J~Il}f'U\91 !'W'lf1~1J 'Vl.ff. 

I d Q.l d .c! ~ .... 1 Q.l ~ 
2548- 'Vl.ff.2552 ~'lf'U~~tl1fl'UmlJ1W\9l~flB'UU'ti1'U"Bti'Vl~'Vl:U'ti'UlJ'J~lJ1W 25,960.81 \9l'U 'M'JB'illfl 

-~ ./d <1?1 -~ ./d ./'l I 11 J'_F.;! - "'"" 
96.23 ~lJB'J~Il}f'U\91 ~lJ'U 97.04 ~1Jfl1~1l}f'U\91 'U'lf1~'U1'11mfl 'UBfl'illfl'UIJ'JlJ1W\9l~flB'UU'ti1'U"Btlti~:U 

~lm~mNff~~vi:u~'U'illfl 16,535.63 ~u 'lmh~ 51lmn ~rlu 17,302.46 :W"~~:U\9l'J 'lu~1~ 5umr~ <u q 

d li) 'JI I dt -~~ li) 'JI 11 I 'I d ~ ') 'I .I .J o Gj 'JI 'JI d ~ 
'il~m'W ~~11~:Ut!IJ1 1:U"~"~'Wl'Vll !'WfmB~ffm'Vl:U'ti'W ~~tl!'i!'Vll~ !'Wt'J~H'W'Vl'Vll !'l1f11'J'lf~m~~'Vl:U'ti'U 

~~'U~~t11ll'U 'U~!1W~'W~~:uJ1t't1~ (fllfl~'I1'WB) ijnn'l'!f''I.J'J~ ttl'lftJ~~'WvlliM'iJl~~B:U t'Vl'J:UU"~tlfl 
q <u 

'Um nvhmtJ ri ~ r-m~nml UJ'I11f11'J'lf~ tr l~vi~'Vl" ltl'tlfl~~'U 1 ~ tlff1'U 'l muJ~~'U ~'j l'U~ :u u"~~'U ~ 
q q t.J u q 

m'tllff ~ijm'J'lf~trl~vi~'VlmtJ'tiB~~u Bd'l u 'j~~'U~l fiB ijtJ'\9l'Jlf11'J'lf~trl~vi~'VlmtJ'tiB~~urvhn'U o-2 
<u <u <u 

" ' ~u;1 1;11 Bdl~ 1 'J~\911:U i u.WuVim'tllff ~'Ul~ff1'Wri~ijf11'J'lf~trl~vi~'VlmtJ'tiB~~'W 'l u 'J~~'U'J uu 'J ~mn 
<u <u q 

~ff~ (>20 ~'U/H/u) ~~~Btl"~ 12.78 'tiB~~'U~~:uJ1 (fftn'l1'WffUff'W~'Vlff'Vli''VltJ1fl1Jlu"~ 
q q 

f111Lflll\911, 2556) 

" " fffll'Vl'UUJ'I11fl Wfll'VlUl~h~'U ff1'U 'l '11 uitn~ 'illflfl11 'I.J~B mll~ fttl'illflU '11 ~ ~fh iJ ~ u q u 

" " " 10i1~., "~\fu'11~~1111~w\91H ~~tl 1:J~lum~'U1'U m1 'l11'l1~ti1~ilt~nBu ri ~ ~·m~Bf.Jtum'Vltil 'illnm'J 

11 'l I d -~ 11 d }I li) 'JIG 11 d Gj 
\9l'J1'ilffB'UflWfll'Vl'U 1'Ul~'I.J'J~f11'J 'Ufl"B~fffl 'Vl'U11f111 ~'I.J"tJ'UU lJ"~'Vl'U 'Vl1Jl !:U~1J'U'Vl'U 'Vl~flll\911 ! 'U q 

' " " 
u ff~~llfll'J vi'1 m t1iJ1 1rl'~ .WBm'J Lflll\9l'J ij ~m m ~'Vl'U ~flfltufll'Vl ti1 ~ ~'W ~~ t11n uu W'Mlfl Wfll'Vl 111 ~h 

q u q 

' " " 
mnViff~ 'JB~"~mfiB 'illmm~~'lf:U'lf'WU"~B\9lffl'Mm'J:u \9111Jl:ll~'U u Bfl'illflU iJwmfltufll'VlUl~b q q q u q 



71 

I f )} I 

ijf111:tJ~'W tr'Hw~-w~-w 1ffl'Hflijl1191 m~\mu fh~u 11:tJ~~ il~ ~~~n.Ju ~ H""J 'il1f11l1 nw .Wu l1 

~ ~ 

f1111fl'l:l\911 i '11 m'l~till'l1~~t11~1f.l ( fffllU'U ff11ff'IJI'Vlfi''Vli'"WrJ1fl'itJ1m'l~f111 lfl'l:l\911, 2556) 

~ 

4.1.4 II 'W 1'Vl1~f111 ~~m :tJlW \9l~fltl'WII '\.ld'W ~tlf.lll ~~i' fl'l:llfl W fll'WtJ1 
q 

I I .. I o' :'1 ~ 0 'l 'J} ~ 'J} cv .c:::t. .e:g 
\91H""J l'lf'W f1111fl'l:l\911 1J1~:tJ f.IH'Wl'i1 I1J'U\9l'W 'Vl1 '111fl~f111'lf~~H'W~'Vlmf.l'tltl~~'W 'id:tJfl~ 

'Vli'V~mn 1 1i 11:tJ'lf1~~~ ~~ ~ ~~~ 1~at~:tJ 1~rJ1 t~1Jfl~t~~fl'n ~~~tlu11 '11 ~~ J 1~ rl1firu 1 u t~'Vl f.l1'WII 1-1 ~'lf1~ 
" q 

~ . 
l't11fffl!l ~~-wu l1rl'11.fltl"W'W :tJ 'il1flfl11'\J1~~\9lffTUflff11iUW~ 1 u nu 'l.U'Vli'"WrJ1m'hmiu 'tl1~f111 

,)~ f111~~~~~~ 'il1 ~ ,)~ 'l 'W II~'\Jtl~f111 tl1'11'W ~~~ 'W t~ci1~1ti 'W 1 1l1i n :tJII ~~'ti'1J~tl'W ff'Vl n I VI 11 ~ '\.1 1 ~ fl 11:tJ .. 

~ 'J} Ql I <!!{ ..J. I d Q.l Ql c( d. ,. Q.l 'l ~ c( ,d. 'JI 
'W 'W \91 tl~ tllfl'f.Jfl 11:tJ 1 1:tJ :tJ tl II~~ ff ~ \911~ '1 'VI ff:tJ'V'I 'W 1i I 'lftl:tJ ! f.l~ fl'W 'W 1 ~ 1J 1J 'W !dfi''W II~~ ff ~~n~ ~ tl :tJ 

~~ J 'W ~~I ff'W till 'W 1'Vl N f111 I~ :tJ fffl f.l.fl1'V'I 'l 'W f111 tl'W i' n'lf~u l~tl ~ ~ m :tJ 1W \91~ f1 tl'W U '\.1 1'W ~ tlf.lll ~ ~ 
~ ~ 

Q.l 0 Q.l .eS. 

1fl'l:l1f!Wfll'V'I'W 1~~'W 
q 

q 

t:S rl 'JI .t:::::t. o e:i 'l y d o cv ... '1 'J} :J .. I .. I 
1) fld1:tJfll'i'iWHflff1N'il\9lff1'Wfl '11!'11'Wfl11:tJff1flty'\Jtl~1J119l'W'W1 ~~~~1J11:tJ1J11:tJ 

~hu uf1~1911:tJflfJ'I1:tJlrJ~t~~1Jf11fl vhmrJ'Vli''V'IrJ1m1in:tJ'lf1~ ~~~~fl11 1l~nti1'V1~~~ 'Vl'W 1 uifu ~~\Jfl 
rl1mrJ f111lfinmume:~ci1~1ilu1~1J1J .. .. 

'j) ~ 'j} ~ .-=::. ,c, 

f111:tJ1, 3. l'tl\9lff~1'Ufffll"W1i'i'i:tJ'lf1191, 4. l'tll91'111~'111:tJ, 5. l't119ll"''UvJffm'V'11i11:tJ'lf1191, 6. l'tll9lfl'ilfl'i1:tJ .. .. 
.W !fl''l:l 1 tlwXu ~~~ili ijm1 tl1'11 u ~ 1 'tl\9lfl'W 'lf'Wfll rJ 'l 'WI'\.1\91 tJ'Vl mu t~ci1~'11~ 1 'il'W ~~ m1 m ~rl1~~ d 

q 

j} I I 1 )} 1 I 
0 _a l:i..:::l.e! I IJ] I ... Cif ~ .c:::t. 'J} I .a d t:! 

- fll'Vi'W~'V'I'W 'Vl'Vl:tJf111:tJtltl'W !'111\9lfl1Jty'l111 ~1J1J'W!dfl'll~~ff ~~~ 1~ ~tl:tJ I 'lf'W 'W'W'Vl'Vl 

tll'Yi'W~ 'l ,rlii'W~'W~fl'W'lf'W fl11ijf1111~:tJfl{;J'11:tJlf.lll~~:tJ1\911 f1111 fl~i' 1Jf111.WIPJJ'W 1 1 ~ rJ1l1~ff1'W ~1'W 
~ 1:tJij t~n1l'l1 tl 1rJ~ 1u '11 ~n~~~rJ1'1Yt~ ~J~ i'~ m :tJfJ'Vl rJ1u u 1-1 ~'lf1~ ff\91 {tl 111 ~ ~-w u i .W 'If m :tJ 1 rJ1i 1n m1 

cv 4 ~ d liJ 'J}cv ~ 'l "" c' 
~~~~~W:tJtl~ ~~~~11:tJmfllflltlfl'lf'WU~~'lf:tJ'lf'W'Vl !~11JH~fl'i~'Vl1J'Vl~ 'WII~~'Wtlfl!'\J\91tl'W'ifl'l:l 

q q 



72 

fHllJ H1~hJ '11 ~VfllJti\..1~\..1 nv~timn':iGJf~~\~vr~'l'l ~1tJ'UV~~\.J U~1il~vi'1 t ,r~\..1 nr~11:1JV~:IJfflJ1J'HU 
q q q • 

t~:IJ~\..1 u Vfl~1ntTuil~'lf1tJ~~fi11:1Jt~1'UV~J 1~ i Mci1J11Ju H1~\.J u~~ ~~~1\..1 1~m':iti~tctf1~'Uv-nl1 

mh~rt~~\..1 t"lfu ff~lff'11lfll':i!fliJ191m1J1Jrf~~\.J fll':i1l~ih"ll'llGJf\.J u~~fll'Ji.Umy1w.Jn (Vetiver grass) 

~~~ ilurlGJf191':i ~fl~l'i ttr1~ff11l1Hl'l11m i .U1h~ ttJGJfui ut;~~u~ ui'1J1h ~ uu ~~u u~~vui'mf cu u ClJ q q • 

" . " 
fffll'VH!d~~V:IJ i ui unm!~tJ1tiu fll'JU1'11ttr1UHfl i UU~fl t urlu ~!fllJ191';i U\..1 fi1'Jijfll';j 1l~fll~Ull:: " .., 

~u~ i' nmm11 ffllfl 1':i t -Mu r1 1':iijfl u u ~fl cMV:IJl'i ttr l!!Hfl~ i .Ui u fll':i r1 ~11 ~u mh~ ffJ1!fflJ v MW'1 cu ClJ u q Cl' 

uf-JntT u tT 1J i1 1 i!u fl GJf~ ij'I.J ':i ~ ttJGJfU 'I'll~ fl1 ':i 1 fliJ 191 ':i u 1 u 1J u ':i:: m ':i i li 1 Vi tJ~ u~ ff11l1Hl ~~m mw J 1 

i '11~1J1il~ff1m':it~~~mmw191~nvu ~u i~tilu v~1~mn 

4.2 ~vur·t.nmu:: 

I d d ~QI ld ~ 3} d I I 4 

VtJ1~ ':i 1~ 1 ':i 1u ~ ~ 1 tlu nv GJf~ nu u u u 1 tlu u u 1':i 1'11 rumf-Jn '1'1 '11 u 1u u uu~:: t111':i GJf1tJm v~!ffiJ"n'tf 
" 

jl I 'JI 'JI 

191:: n vu ~u ';j 1111'1~ iY ~u ~\!~~ 1~"1 ilit '111 '11 ~~~~u '11 ci ~ '111 u vmnni'l ';j 1n'11 tY'1uf-Jnn ~ 1u 1u mnff1u 

tiuv~1~'11\.J 1ml utilu n1u'V'l~ i~~\.JoM1tJ~~cif1Jffll!flij~ i l'i~~~~u '11ci~J1 vi'1 i ,r1mci~J1~H"l ]j 

fJW m'l"l~ m m:: ff:IJ unm':i fJUtflfi1J11flr~ 191 ~ v~ ~u nn 1 '1"11:: ~~ tJ~ ~1911J 1 fll':i 11 ~ u u 1u ~ fll'i tY1UHfl 
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. ~ 
<!! i 9J ... I.e, Q,l o .e, ... I t:::t. t:::t. 

! 'VHl l1 flU Ml u 'HJl W \91 ~ fHJ 'U!! 'IJ 1'U ~ tJ tl!! ~ ~ 1 fl'hl1fJ W fll'Vl 'U 1!fl~ u 1 ~ 'i.l'Yl'Ii fll 'Vl 

'i.l ~ 'i.l~ fl11tl1l1 'U ~!'IJ\91 fll1 i i'u1~ ltl'lf1.f~~'U !~tl!!~if tul11~!fl~~'U'il1fll>l~ fl1 ~ 'Y1 'IJ'Utl~ flU i i' .. . ... 

u1~ 1v'lfu~~ut~t~n'ilm11JI'i1~"l i..r~~~~ i~d 
t'lll9l'i.l~1u (Preservation zone) t~'Wt'lll9l~,.r11lin..ru1~u~iut'IJI9ld!uii'u1~ tv'lfu 

i~"l J~~u !~'U!'IJ\91~10i'tJ~'i.l nu i' fl£11! i't~u ~u ~~Pi'u J 1r:luu u tlfl'il1flU~t!v'l..rt~'U!'IJ\9l'i.l ~1u 
'j} I )I 'j} 

L~un u'lnw~ufi~1.1'111'lf'W lA, 1 AR . ' 

!'IJ\9lfl'U'lf'U (Buffer zone) !~'U'Ul!1W~'W~i'W!'IJ\9l'i.ln'U!!~~~'IJ\9lvf\PJJ'U1 i'W!'IJ\9ldfl11 

:'1 d 'JJ "' .,;. - I 11) 'JJ<!i 'JJ <!! 11) 'JJ }I :'1 "' d! 
1 u u 1 'll \91 'Y1 \91 t1 ~ 'Vl 'il u w 11 'Vl tlfll1 u ~ fl t1J v u \91 u l11 t1 t 1.1 u 1 1 u u u u 1fl u 'lf'U 1 'Vltl ~~ u ~ ~ 'lf~ ~ t1 fi111J .. 
1'W!!1~mmw'llt~~m1n~tCJf1~'1lt~~J1 ~~~~'111~Ll1~1hihm!1~u 19l~t!~'ilu~~l9l~flt!'U~u~tlflvf~ . .. 

d 
'Vl1~~1Jl'il1fl'Yl\J' ~ 

!'ll\9lvfWJ'W1 (Development zone) !~'U!'IJ\9l~L~Jjfll1vfWJhll!~t!'li'iun'ilm11.11'iN"l 

mYit'lfu fll1!fl'hl\911 fll1tl\9l'i.lll1m11.1 fll1fi1J'U1fi1J ~~~~~~l1~~'lf1J'lf'U t~u~Pi'umh~t1~\9111Jfll1~'il~ • • 
'J/ 'J/ I I I 

UTrJufii 'U!'IJI9l'Vf\PJJ'U1 Lui i't~tlfl'ilfl111J i~ fl11Jjfll111~!!1>l'Ufll1 i i'fi~'U i ..r\911 ~fl'Ufffltlfll'Vl'IJ ti~~'U 

~ -1 o i 'JJ_I 'l o'd., 'JJ 'JJ ., ., ,r d 
'Yl~'U fll1 flll1 'U~! 'IJ\9lfll1 'lfu1 ~ W'lf'U 'Yl~'U 'il~ \9ltl~'i.ltl~fl~ tl~ fl'IJ~fl'hlW~'IJti~'Vl'U 'Y1 

ff'flvm'Vl'llt~~~~u 111.1J~ ~>~~ m ~ 'Ylu~m'il 'il ~ tn~~u nu 'i.lm'Vl u 1~ ~t11.1u ~ ~'liuuiJnfl'u ~~t~ i ..r 
'I 'JJ_ I 'l o' ., "' I "'_I "' "' ~ .,M 

'i.l1m 1 f:l t 'lfu 1~ ttl'lf'U 'il1fl'Y11 'Vl tl1fl1 1i111J'lf1\91 tltll~1Ju1 ~'i.l'Yl'Ii fll'Vl1Jlfltl~ 'IJ'U 



v v 
fl'ilJfl1'UfJllll~fi11. 2547. lJ119l':i~TUfJWfll'Vft.h fl'ill'Vli''Vltl1fl'it.h fl'i~'Vl11~'Vlf'Vlt11fl'i1i11lJ'lf1~ 

http:/ /www.pcd.go. thlinfo _ serv/reg_ std _ water05.html. 

'j/ Jl J/ I J/ 

mll'Vli''Vltl1mt11. 2549. Tr~1-Jnnu(P)rimNunlmnu1nnu(P)nnn1rwmnl?1uwurhiv'llmi11: . 
mwmm~ffll'lleN~u1umnl~nwGJt. mll'Vli''VlmmJ1 m~'Vl11~'Vli''Vltl1m1i11ll'lf1~ 

http://www .ldd. go. th/ ofsweb/thaisoil/p2.htm. 

mll~WJu 1~~u. 2556. ~u~u~~v19111m1fl'rut~t1~u 1911ll111u'U'Um11 <H'th~ tt~'lfu~~u 1 umfl 
"' u "' 

~N""J. mll~WJ'Ul~~'U (~~ui~tf) ff'Uftmnn = 

http://www .ldd. go. thl ofsweb/thaisoillp 1 0 .htm. 

I 'j/ I I I I 
Q.l ~:~.c::r. a ..=st::~t:t Q.l • .c::::rt. .c::t Q.l .c::~..c:::t. 

fl'ill'VlWJ'Wl'Vlfi'W. 2556. 'Vl'W'Vl'Vlllfl11llmfl'lf'W\T~llln (mJll'l.!'flfi'W'Vl 62). mll'VlWJ'W1'Vlfi'W 

i o' <!! 'J} 

(~~'U ~'U) fi''Ufl'U'il1f1: http://osl10l.ldd.go.thlsoilgr_man/man_class/mancl_34.htm. 

I 'j/ I I 

mll~WJ'W1Vi~u. 2556. fiuViu~~vl9111fl11fl'llit~ti~'W 1911m11u'U'Ufl111 <H'111~1tl'lfuVi~u 1 umfl 
"' u "' 

I QJ d.c::::rt. i o' <!! 'J} 
1911~"1 ,fl'ilJ'VlWJ'Ul'Vlfi'U.(~~'U ~'U) fi''Ufl'U'il1f1 : 

http://www .ldd. go. th/ ofsweb/thaisoil/p 1 0 .htm. 

~1111w 'il11'Vl~WJtJ. 254 7. m1 t11~t~uu11~~~'W ~ih ilfu~~'lfUflth~1~"1 'lm~111~t'Vlffi 'Vltl~lir·m 
~~m1 t 11~ ti'W u 11~ ~ fl' fl1'VlJJiJmmff'il1f1fl1'Vl ci 1tlfl11tVi till. 11 tl~ 1'W nn 1 ~ tl, m lJ 'Q'Vlt11'W 

74 



1i'lwinv1~hut1Ti'lW1nv1m:w'Vl~Ylf.l1m1i'lw (t~t~u 1m1) ilmi'u~ntl : 

http://www.dmr.go.th/download/teacher/5.pdf 

r:hvn~Vlf.llmTi'l 'l:JJ'If1~il !t't~ ~ ·m 1~ ~ti:JJt't'ti1U u ii' m~ t~m'lri'~PJJu 111 'l~ 1 'V1 f11 nv. 2548. 'Vl~Vl v1m 

~u ut't ~ m'll-M'~~ u. rl1u m1 u tltl~ 'V1 u t't'u 'Ut'l''U u tll'l ""~ 1~ 1 ""~ :JJt't''Ufll'WUt't ~ :w t'tiHI 
q q q IV 

I "' lii o' "'' j/ 
t'l'11i1'lWt't''IJU'IH'IfliPl (tlti'U tt't'U) t'l''Ufl'U~1tl : • 
http://www. thaienvimonitor.net/Concept/priority3 .htm. 

' ' od, Q..l d j) 

't1ll!'U'U't11. '11'U1 62-71 
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)/ I jl I 

1Jilfl'1t't'\9lfl um'ln1'11'U~!'IJ\9l~u.Yhhvh:w i umflliK~~\9ld'u t~t~tl\9lt~u uu c i'~'l1i'~'J1:w'W1 -ey 

d' od, .c::::! 0 jl IIJ 
11'hltJ11i1'U ut't~umfl'11inm1'1f). :Jl:nnnrmfllltrln'il"'lti'Jtl'i~fl~ mmw~trl'itrwnrf 

iJilFI'ltrl91fw1,nh~mFI'1no. tl~ 6, l!U'U~ 2 (Vit]'hlfllfl:JJ- if~mfl:w 2548): 1 (tlt~'U1t'tu) 

tfmi'mntl : http ://www.rsgis. psu.ac. thlindex. php/gis-research. 

i j/ j/ 

fllfl \91. 30 '11'U1. 

http://www .pcd.go. thlinfo _ serv/reg_ std _ water05 .html. 
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, " <!I 'JI (VV'W ~'W) ff'IJfl'W'illfl : 

http://www.reo3.go.th/newversion//images/stories/KM/mix/k033.pdf 

(VV'Wim1) ffmi''W'illfl: http://www.gisthai.org/about-gis/gis.html. 

d'~cv ~ ~ .. 1 ltJ .c:. tl 
ff'W£J1'ilrlflllff11ff'W!'Vlff!'V'IVU1~!'Yiff ! 'Vlrl. 2542-2557. 1~1J'I.Jff11ff'W!'Vlffflllfflffl011. flW~ 
~ ~ ~ 

..<:::), c( rl .c:. Q.l lf) c( ~ j} 

1'Vlrllfflff1011 'i1Wl~~fl1WlJ'H11'Vlrll~rJ (VV'W !~'W) ff'IJfl'W'illfl : • 
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,J 'j) ~I I Q.l d Q.l 
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2550 w ,rv~tl51J~fl11 R302 mm1~£J'W!!~~tl51J~fl11flW~i'Vlmfflff101fu~~ 
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ff:U!ntll~ ffffW'VHl'tHJ~. 2538. "flllffflll1r;H'lflll!U~tl'l.J!!U{l~flll1.U~~'W~eHlfllJW~'Vl1·HJ'Vlfli'VltJ1 
q ~ q 

'Ul~U'j~fll'j'\JtJ~~:uJ1tJ:U." mmn:rm'Jj~o, mni'VltJ1rl'tl!fl1:119l'jfY1ff191f 
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1 ~ Q.l Q.l d. ~ Q.l Ql d.c=::t. 

f.~ 'VI tJ1'W !!'l-N'lf1191 1 '\1 1'V'I'W :u 1 1Jty 111 11 ~ '11 1~m ~H. 'j 1tJ~ 1u m 'j 11ltJ, m:u'V'IIPJJ 'Wl'Vl ~u. 

QJ 0 Q.l -=:t,Q,I "1 rl ~ 3) 
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q cu q qr 
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q qJ q cu 
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rl ~ ... .1 (1.1 tl t::S 

- tlflfl11'Ufl'U!l"lfl1ff-!'VH:l'H1Jti'U (CP) • 
fl ~lJ l1 u mi ~ m~ 'ill'U t rl u ~fl~ i 'lfi~ tJflM u ~fl fl11 u fl iJ t vJ fl i' ff -t vw1d'j tJ'U (m~ 

1h~mru 350-245 ~1utl) ff'1'WiMqj1h~flfl'U~'1tJ ilu~u~nu ilu 1mtu U(l~MuvnltJ 'W'Umfl'Ufl~lJ 
1 'J} I 'J} I I 

-.hwu i1 U(l ~ i1ml '1tJ~fltJ'tlfl~ nri lJM u ttti~m ~ 'ill'U i u ~ui1 m'l tJl'U u '11 ~'lfl~t 'tllfffl'fi'W'U 3 mJ 1~ • • 
liJ 'J) I 

t~Ufl 

I"' tl 'J/"'~ "''J)"' ,l 
1) '11 'U '1t1'11 'U t 'tll'W 1 ~ ( CPkp) 1 ~ flfl 'U ~ '1t1'11 'U t fl (l'U u 'VI 1 flff(l 'U ~ '1t1'11 'U 'VI 11 tit 'U fl 

fl'1fl\91CJf tt(l~u'1ntu\91fl'U uu i1t(l'Uff'tlfl~i1um'1~1J'U ilu 1 fl(l'U i1fft'VllttfllJt~tJ'1 fft m u ff~~w:~uiu 
'U H'lf~t'il'U U (l~U ff~ ~ U 'U '1U191flt1 ti'U'U1 tdtu i fl~U 'U '11 fltl!gfl'U M 'U 'VJ'j ltltd flfl 'dfl\91 CJfi1ff't11'1 ff 

I ,l "'~tl c:f-ll tl 
'tl1'1'ti'U!'Ufl(l~tfltl~tl~ l'Ufl(ll~ !lJ~fl~lJ'U fi'111Jfl(llJ l'Ufl(ll~ • 

" 
2) m.htJM'Utfll~HJ (CPkh) tl1~flfl'U~'1t1 M'U'Vl11tJ U(l~M'U 1fl(l'UtUfltlum'1~ ff 

~ ~ ~ ~ I Q Cl.l Jr d ~ Jr 
tmtlw~ tJ'1 t u fl(l~tfltJ~tl~tllu fl(l H t'U flU u u u 'tl~ (lfl£1tu~m 1~ n~m (l tJlJtl ~ fl~lJ u fl '111Jfl(llJ 

1!fltJ~~tl1unm~ fl11fl~'ti'U1~ i~~ i1nni1tJ~i'1'tlfl~t~~m'1~'U1nw in~uu '11fltltgfl'U u1nw ~ 

ffllffmiu liu um u 191i1nn u tl1 fffll'Wt rlu liu fl'1fl1191 i GJf\91' i1 u eJfl1utvJ(l ff' tt(l~M'U '1'11 1mt tl1 fffll'W 

"' 'J) 'J) "' ,l o' "' ~ "'' 
3) '111J'1~'11'U!'tll!'il1 (CPkc) tl1~flfl'U~'1tl '11'U'V111tlt'Uflflll 1flff ff'tl1'1tl~ff!'Vll'il1~ 
" " nnfl'~'ti'Ul~~ tUfltl1unm~ '!fum~ 

- tlfi!'Wfl11i1tJ'U (P) ff11J11tl~1U'Ufl i~ 3 flrilJ~fltl i~un • • 
o nrilli1'W11'lf'U1 (P) (mtJtl'j~lJlru 300-25o ~1utl) ~~ 1~tJri'1uimutt~'1!rlu 

q q q u 

l1 u ~u i1f,ltu ffll u1i ffllJlltl (l~ m tJJ 1 i ~i u J 1~ i1ffm'Wt rl u m~ ~fl'U "1 ~~J u ~~lffl'W'Url 1~ i1 i1 u 

~flnilwffltJfl~i um '\11M u tlu u~1~fl~ 'illflfl!'tllM'U tlu i~i1191~flfl'U ~'Uff~fflli '1fl~ ~~J u ~~ i~i '11 
~ ~ ~ ~ ~ ~ 

~ d d .d Q.l I ~ I I rl -C\ d 3) ..0. 

'W'U 'Vl'Vllfftl~.fl tl\91 fl ~ 'U tl (llJ 11\91 fll 'il 'W 'U tl 1 lfl!) fl1 1 W '11 ~ lJ ~ 'U i 'U 'U 1 I '1W 'VI 11 'U i fl (l f.ll '\.11'11 'U ~ 'U 

ff1Mi'unrillM'U11'lf'l11'il~tl1~flfl'U~'1tJ liutlu l1utlutdfl1~ 1(1 ill\91' U(l~M'U 1~ 1(1 ilJ\91' i1ff 
q q IU IU 
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2) M'W'Ij~l'l~'Wnft'1 (CPl) l1~~fHJ1J~-wi1u tfli'I'Wl1um1~fft'Vlltnl~t'Vll~l~fl 
G "" G G) I G ~ "" .,g "'"" G ~ .c!1 m1~ttlurnrrt~um1~11'Wti'lntti'l~ mtlJ tU'W"'f'W'I1'W'I1'Wlm'l1ulmn Ui'1~11'11'W 1 fli'!Uttlu "'f'W m'l CJf'l 

tliut~U~l'l'lf~t'il'W fltfiHi'l'~l'l'11i'llfJtt1J1J t'lfu U1J1J~'Wtfli'li'Wi'W (slump structure) U1J1J\)fl 

., 
- ~fl~t~i'I'CJffl (J) (m~tJ~~mw 210-140) i'l'11ll~fl~llt'Wf1t~ 1 '11111~ i'lu 

~ ~ ~ .c:S 'j)~ ~~ eSA 
1) '11 u um u 1'1 ~fl ~t~ i'I'CJffl (J gr) CJf'll1~~nutJ~1fJ'I1 uumu mu ul11u fli'll'lfl'lt'W u 

"' ~I ~I "" ... "'"' 'J} .I 'J} .,g I • .1 .I "' ol 'J} 'J} 
i'l~tflfJ~ Ui'l~tu'W~Ufl tu'W '11'WUfi'W fft'U11u~ ~flU1J~1fJ~i'lfltt ~ tni'l i'l'uli'I''Ul1 'U'W l~ti'lfli'IU11~U1J~1fJ 

., 
iiu~flu flm~tJ~~mw 140-65 ~1uil ~tJm~m~m~'illfJfl11J~t1W~l'W Tift' 

SJ I , I 

l'ld''WI'lflt~fJ'l i~ 'UU'l~'W vhJ'VlfJl'Wtt M 'l"'fl~t'Uli'l'fl 1J~~f1U1J~ 1fJ'I1111~M'W~UfJ1 'W ~'W Vi 1 '11111~ • 

1) M'WflfiUU'Vl~flC)fU'W"'fU~M'Witfl~UI'l ~flfl1t'VltCJffJi'l' (Kgr) l1~~flU1J~1fJ 
'j/ 'j} I 'j/ I 

M'WumiJ l'ltU Ui'l~tUfJ~~'l'l1 fJ11J tU Ui'!'lhti'1'11Utti'l~tu U~Ufl flnn!1 fJ'lfl1'UU'llt-;} i 'W 1J~ t 1W Vii fl~tl1J 

~um~uu 1Jl'lttM 'lit 1tvli'l~ffl11{t~u~l11'11 ~hu 1 muu~1'il~U 'Vl~niut,rlm i uml11M'Wttfl'lm~'ill'W 
~ u • 

~umuv1 ~5'ltlitt~'li1 f1i'!lm~ui1umvl1~~mw 1.8 ~l'Wil'ilu~'lu'il'ilU'W ff111Ufl~lttun • • 
I G) ,l d1 ... "" 'J} G) ,l d 

l'l~flU'W ~ 1'W ! 'W~ 'W 'VI ~fJUlft'fJ"'f'W ~'UU'll'l~flU'W tti'l~fffl11~1t 1~ i'IU11'UU'lfll~l'lfll'l~ flU'W ! 'W~'W 'VI 

UUflt~'W 2 '11'\.hfJ i'l~ 
1) l'l~flU'WJl~l (Qa) 1J~~f1U1J~1fJ m1~ 'Vl~lfJ 'Vl~lfJUtl'l tti'I~~'Wt'I1UfJ1 ~\Jfl 

~ Q.l bJ Q.l I d .t::::l~ ~ Q.l ::..::::. ..::::. ,.I 'j} .di \J] 'j} 

'Wl~~ ! 1Jff~i'I'111'11UfJl'ltU'W~~1J1J 11U'Vl1l~i'I'UU'lfl1111i'll~"'f'W tti'I~'W 1H1~'W1J~u'W1Jl'l 'il'l t~l'l~flU'W 
., . 

'11i'llfJ"'fu~l1utiu ~tJ\91~ 'lflm'liluVi 
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~1~"1 1hJn1J'Y1'ilf.J ~u~ni' ~ uC1~ffC11UC1~ \91~f1tlhi\Jf1'rl'fi'V'I1 i~inC1111mmrl~~~lim~1J9111H~~~'IJ1 
~ I I e1 lj/ d I ..c::t. 0 QJ I lj} "II) lj} lj} ~ tJ 

'11 1 tl'IJ tl 1J !W ~ 'H U 1f.J\91 ~ f1tlh! U i 'lfl 1Ju!! 'H C1 ~flU tlll ffl'H 1 1J f11 1 f1 tlff'iH t fl 'V'I1J'Yl1~ ~ lh! Vlfi'191'1Jtl~ 
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