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~1114 1 

If 

% 
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i¥J*m~iilPi EI ~5tv&fri&$!tta~fri&$~·t141l:~~oq=!ftni%-41t~5~~ Cit~ 201 a £1=. a~ Ji) 
- , £-½ *1 tr iEJc.. it •Ii i& I 

i&l~§~tt i&l ·limt 
i.'f 

i&l#>l i&tx1t1t:!i ¼:ii 
$ 1'1 

it-fft--tt (2001) 585 %, !J!ttt-® (2002 ) 3 

%, $iE!dt (1998) 48 %, $-fft-1 (1998 ) 

286 % , $!J!ttt-C 1998 )135 % , $i\kitC 2002 J 

wJ)i!:"$" 150 ;t. tE}t$JHJHli'.~1J g f*J:iltfi~~.I.ti}tit 105 %, $1ft-RfU2003J115 %, $!J!ttt- C2003J 

"$"~ 
~ .lfl-1i *1 n} #i' }tit ~ -t-A, 4i¥--'¥-7i3¥:. 20-50 Jt , ~t .1f. ~ 37 % ( .:).I ) , $!J!ttt- (2003) 24 % (;jf, 

~"$"£,:jjR.:#E ~- fflf~- § ~~OO~}tR, ~~E-1; ~~-*~ - wJ)i!:"$"iJ!{Jfj(_)7}:i¼) , $-fft-R!l c2006J 225 

Wc.*I 
iEJ(Jff •li.£.¼ 

1-t~ 
f $&*~ffl&, ~~E-1; ¾#8.&, &*~ %, $!J!ttt- c2006J 42 %, $-fft-R!l c2006J 

~¾ m&-•um&.a,rl&~~•m&, ~~E•t; 472 % , $!J!ttt- ( 2006 )97 % ; $-fft-~ (1994) 

t~¥~¾~½.I.ti, ~~E-1; *~tE}t~-- 76 %, $!J!ttt- (94) 66 %; $)7}$_ (1996) 

~,J rl re: IE f*J }t1i& , ~1i1Wc.*I. 19 % , $ -fft-RH 2001 J377 % ; $-fft-RH 2004 J 
4 %, $!J!ttt- c2004J 1 % , $-fft-R~ c2012J 
159 % , $-fft-R!lC 2014 J49 % , 1r' iEJc.!Jii/¥C 2016 J 

5 %, 'r' -fft-R!l c2016J 266 % 

~#tttlt·~j_ "$" ~ rl ¾~ffl #l{g ·tt m, , # >l~:f f6l , .~, 1*-J\J 2 - 10 jr;/-'f 
((~#:ii» , $*-* ( 1993) 03 %, $!J!ttt-

i\k )ff •li.£.¼ ( 93) 5 %, $-fft-liot ( 1993) 4 %, !J!ttt-• *~ Ji* ( 2002) 73 % , $ !J!t ty; (2003 ) 13 % 
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3 *#-±itff-1:f 
1
rrifk.* it·li1 woo 

t&t ±* 
j)Jj_/@J 

4 ±±i!i.~1:f ITTi£!J.·it·li1 woo 
t&t ±* 

jJJj_ /@] 

5 

• T-F 

~ w :it~ t ro Irr i£!J. * it ·111 ~: 
~ffi f t& f Jifl:tE 

4t,J- /@J 

4iff-7J:J¥;: 13-20 JG, :!{-~: $~~ 13 JG, $~ 17 JG, $ 

m 20 JG . t ro.£**-w ~~~ 40%, ~;J,~~½~± 
.I. *I }tit :t t&. 

2000 JG/IE, ~;J,~~½~±.I.*i}ti!(:$tt&_. 

}ti!(•litit, $-fi:ittittE-1'-fl J:kJ 0.30 JG/E ·311-~ 
*· Afi:itt:ittE-1'-fJ J:kJ 0.20 JG/E ·311-~*- M.:i±-
1'- fl iiT ~ it ffe ~ ~ i& f # }ft , 1.1:1.. 1«. ~ :f M :i± 100%. ~ 
ffi1f~f #}ft: ~Jifli8i"t5l)Jk±~tm 728 JG/m2 ( ¼~ 
~M 66cm ~ J:kJ ), ~·lii8i"t5[,Jk±~im 759 JG/m2 ( ¼ 
~~M 66cm ~ J:kJ ), J]qlt,j[,Jk±~im 701 JG/m2 ( ¼~ 
~ M 66cm t;}_ J:kJ ), ~ M * $-fi:it~ 1m ( #~# M" ) 979 
JG/m2 C¼~~M 66cm ~l*J ), ~M*.$-rr:it~ffif c ~ 
*1# M") 666 JG/m2 ( ¼~~M 66cm ~ J:kJ ), ~'@.iYi"t 
j[)Jk±~tm 993 JG/m2 ( ¼~~M 66cm ~ J:kJ ), ~Jifl 
:it~ 341 JG/m2 ( ¼~~M 53cm ~ J:kJ ), ~'@.it~347 
JG/m2 (¼~~M 53cm ~i*J ), ff~ti-Jl:r!Jk#it~ 
( hr- tm'eL#) 419 JG/m2 ( ¼~~M 53cm ~ J:kJ ), ~ 

M *:it~ ( #~#*4) 666 JG/m2 ( ¼~~M 53cm t;}_ 
J:kJ ), ~M *:ittffe. c ~Jifl#t'.lt) 569 JG/m2 c ¼~~M 
53cm t;)_l*J ), i:tb#:it~(hJ!:~'@.li$ffif#) 433 JG/m2 
( ¼~~M 53cm t;}_ J:kJ ), ~j)tj[)Jk±:it~ 263 JG/m2 
( ¼~~M 53cm ~ J:kJ ), tA.f#:it~ ( hr-:r!Jk#) 399 

4 

«±±it'f JJ.j¼}} ' !M'ffi (2002) 584 %, $ I ~;J,~~½~±.I.*1~ 
!M'ffi (2002) 95 %, $i£!J.}J-it (2006) 32 i!(:$ti&_. ~ 2015 -1f. 1) 

1 E ~, Jt ~Hr f~ •li!f~ 

*1 ~TT;f/L~:$tiiL ~t 
%, $!M-t}: c2014J 105 %, $1ft-nfl c2o15 J I ·li!f~tti~n;f/1,~~21 

% , $1ft-nfl c2014J 49 % , !M-1'L c2014 J 77 

361 % 
iiE t&. 

~ ;J, ~ ~ ½~± .I.*i~ 
«±±it'fJlj¼}}, $i£!J.it (1999) 8%, $ i!(:$ti&_ . ~ 2015-1f.1 J 
)Mt}: (93) 199 %, $1ft-~$ Cl993) 219 IE ~,Jt~~~,t~•Ji!f;t 

%, $1ft-nfl c2014J 49 %, !M1'l c2014J 77 *1~fi;ffL~:$tiiE, ~fl 
%, $Mt}: c2014J 105 % ·li!f~tti~n;#!,~~4 

}t~ C 1993) 410 % , «~w:it~'fJI~{,O), 
it }J-1ft-{i (1999) 542 % , $1ft-~ ( 1995) 
160 %, $)Mt}: (95) 88 %, $JM~ (1999) 

217 % , $i£.k.it C 2002 )105 % , !M'ffi C 2003) 

410 %, $1ft-nflC2012J159 %, $11t-nrtc2014J 

49 % , trot i& tfi<. '1-JJ: ~ !M-t}: c 2016 J 

15 %; ~ffl'(f}~ft&ffi<.:1-JJ: $}t~ 
(2016) 682 % 

iiE i&. 



JG /m2 ( ½tif¥JJR- 53cm ~ ~ ), ~±~:ltffi. 431 jt/m2 
( ½tif¥JJR- 53cm ~ ~ ), tf1t1Jffi.:ltffi. 442 jt/m2 ( ½ 

tif ¥J JR- 53cm ~ ~ ), 7l P ~:ltffi. 384 jt/m2 ( ½tif ¥J 
JR- 53cm ~ ~ ), -f~:lt~ 451 jt/m2 ( ½!ilf¥JJR- 53cm 
~ ~ ), ffi$fl5tVM.±1)!~.:p 85 5tlm , ffi$fjjl)fJl±3!2-.:P 82 
5G/m, 1tilQ*1)!~.:p 227 jt/m, 1tilQ*f.:P 244 jt/m, 
~~~,:P~jt~, ~~f.:P 76jt~, ~~- ••. 
ATT:mtffl~~~fflwmwg~~*~~*~**~tt 
~, ;;r: ~ 1m2 atw 1m2 it, ~1~1tt)~±:mt•w;;r: ~ 1m2 
at# lm2 it, M.:i± 1/3 ffi.# 1 -t-ffi.:!Jcit . •• i1~1f 
Jtwmft 1-20 C½) m2 wif:lt~1.11ii&t, if 
Jt wmft 20- 50 c 1-) m2 wif:lt ~ 95%i&t , 1f:l 
wmft 5o m2 ~J:.#if:lt~ 9o%i&t . 
~ rfl ~Hf ~'f :it~ .I. : DN300 ( ½) ~ "f 'f :ltif:l ffi 
m¾~JiJ : *~ ( m ) *1.5m; DN300 ~J:.~~:Jf~'f 
:mt~ .I. ~~••tif¥J~•~*· •Jtwm0~Ji]: * 
~ ( m ) * ('f:it:9~1I.1£+2m), if:lt#}ft#:f!iiJ:lt. 
~JJ1J, #Jvt~if:llf!-1fr)J'"JJ!Jitn, DN600 ,&~ J:.Jyi'f 
~.I.if:lt# 30%it:IR. 

$1frnll c2002J 294 %. $1frnll c2012J 159 li-f q1 ;j, ~~½~± .I. 

6 114'.i:!1!!."f~~ TT i13c. * Jr •Ii rfi A :f~tif½~w••••P.4'.i:~"f~~. #S.114'.i:~ 
%. $1frnll c2014J 49 %. T1fr,% c2003J l¥..i11t i& , tE t#r # }ft 

!11!..Rt i&t 114 jJ- "f~Wm 600-2000 jt/m'i&JR. 
240 %, T1fr,% C2005J41 %, T1fr,% c2006J 1B ~fir, l!t#T rt w-~Jil. 
120 %. TPJfJ-~Jil.* c2016J 1 %, $1frnll * (201 6) 1 %i&t#}ft 

(2017) 210 % {1LTT . 

~ 1-Uft $.11:_ lJ. 
TT i13c. * Jr •Ii rp~ 

7 c••i.t:t&.*1 
i&t 'f }§j 

5 jG/PiE Ti13c.w-tt c2001 J 3 % 
.I.f.¥.~±)t 

TT i13c. * Jr •Ii rp 00 
1i,%,&Jt..i1!¥]!1!!, 80 jt/itj::, ~~ii,% 550 jt/itj::, 4it:lt 

Jl!tf5Lc2016)79 % . tt ~1frtMJil.c2016)2ss9 % . 
8 ;;r: #J r¾ic,t ±* i&t 7JD - ;4'. iiE , JJD i& .I. ;4'. t 10 jt , ~ f6 .I. f_¥.. i1 $ti&. 

$Jl!ttt-c201 6)74 %. $1frnll c2016J 246 %. 
jj_ }§j T 1fr nllc2017)9 % 
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9 
7l<.±ittt1Hf fiiI~*.'Jt•li Jl<_gj- -•tt~~-~~§, #ffl~tm±-wm•~~* 

«Jl<.±1*#5¼» , Jilt~ (2014) 8 %, jt~ 

• ilk.. %} 1.4 jt-)X•liit1iE. 
1fr;ft. ( 2014) 886 % , $Jilt~ ( 2014) 39 % , 
$1frn!l (2017) 115 % 

- 001f*"$f1f{f{tffl ilk.A~ 
~ rp rp iI~ ¾ ffl i,9: 001f*$[ rplfil 

1 ~- lfil##t1U9l 1f{f{Je.ffl # Ji!,j({ij:: ;Ji:il§{_~ (2017) 70 % 
~_wg:{f. ilk.A 

#%1 

M :if)JU.t Ifl t 001r*iiffi Jl<_gj-
2 1r~{Je.ffi w- Ji!,j( {ij:: ;Ji:il§{_~ (2017) 70 % 

ffl 1Hf !Jt %} 
ilk.A 

3 
~1,j]~, WJ:l*, 

Jt.{i!!. xr- # Ji!,j({ij:: ;tx!lo/Jit c2012J 1 % 
~ :ffil. ffl Hfr %} 

~--~~§~Atr*•~t¼ltgj-iJk.f --~~§~Atr*•~t¼ltgj-iJk.f -~~§~Atr*•~t¼ltgj-iJk.f 
fiil§{_ 

ff ilk.• ·Ii •1U: fiil§{_.jU;*~ • jU; i.9:Jt *. ¼ii 
% 

ilk.. ~flgj- fJ $ 
mt I~ 

$1'1 
¾.'.It.gt* iiE P}L rff !bj] rplzg ~rr®#rt,t¾.'.lt-=-~¾ 

((~rj'rlfil##t{t¾.'.lt*Jvt#>tt» (-~ ( 2009 ] 157 % ) 1 
Jilt*. -J-t tli ¼ -='p 1fr #%1 .'.It **it-Pf 

rff!bj] rp lzg 
lfil # I ;fl Jvt I: 'iii 1f lf1 ik 

1. «•i,9:I;fl)vt I:~ !J. ~{71)) ~ 13 ~ 
2 I;f!WJ~tli¼ 

-='p 1fr #%1 2. ((,%,i-~>ft1rpiI~£.illliaI*1Jvtl:1\i1f~l!~)) ~ 4 ~ 

6 



}t: $1:: I{¥. , rjr i£5( r!r½~ rjr}t: ((}t:itI{¥.~l:*JJ.~1!0) (00-9J-~41Jt 279 %), ((}t:itifl.WJ~ 
3 

Ifl~IOO'if!~ :!p 11r ~ 
.WJ~ , ~IOOitit'if!~ itit*JJ.~,(!tj )) (00-9J-~4- 293 %), (( ,%,i}t:$1:;;,ftlrpiffa:.£-?itllit~ 

Ifl~I00ititX.11f'if!~*JJ.J/}5:/;; )) (1i.}t:-$-$41Jt 13 %) 
1. «00-9J-~*--ft9:*1**1J ~1ta'g~;t )) ( 2004 -1f- 7 J] 16 E:1 00-9J-~ 

4 
Ifl~I~tOf, r!r½~ rjr }t: i£5<. )ff ft*~ }t :tyt § I fl~ 00 $t C 2004) 20 % ) jJt 1L ~ jJt - ~ ~-*~ :!p 11r ~ jt, ~-'if!{lt 2. (0I$~}t:itI {¥.:it1fr*JJ_J/}5:/;; )) ( 1I$11i'A~ifk.Jff41Jt 66 % ) 

• }L ~. ;\ ,#);. 

5 
r Jb~t.#:5YI~ r!r½~ rjr }t: t#r~J:~1*-tH'.lf-iJ_;t( ~ii) <OI $~ t#r~J:~1*-#;fl-iJ_;t * JJ.J/}5:/;; » ( $ii .'B'fff 'tf C2009 J 245 

(~):ffi.¼ :!p'ffr ~ tJJ'ifI %) 

6 
½it:,:-9J-Ji)r ili Jl-¾ r!r½~ rjr}t: 

}t: $1:: .'11'.. ¾ .'11'.. *~it PJ 
(( ft,%~~}t:~-$*--f~$t (}t:$1::.'ll'..¾.'ll'..'tf~*JJ.·;t;,ftl*~# 

.'11'..*f''*'it:ffi.¼ :!p 11r ~ >l~~~Ji!. ) a'g:lffi~ )) ( }t:rjr (2015) 20 % ) 
jJ,JJ.~I~ i:~iit*1U 

1. «}t:$1::I-{¥.~±1:.f'ifJJ_~,(!~ )) ( 00-9J-~41Jt 393 % ) 
r!r½~ rjr}t: tkft-Jli11-f*, ~~$ ~ ft-t. 

7 tll Jl-~i;j~:ffi.¼ 2. ((}t:$1::~i:t!L-tt~±¾i:t'-if JJ..;t )) ( }ti1-$411t 166 %4) 
:!p 11r ~ *i1i1~¾ie.¼~.&.~i& 3. «}t:$1::~i:t!L-tt¼~¾ie.J/}5:/;; )) ( }t~ (2008) 76 % ) 

,g-#,a'g¾ie.ii~ 

~*1Jv rm~* r!r½~ 
rjr 00 

1. «i:r :f¥<A~#*100-lf r'tfiJ5t» (1996 -1f- 8 JJ A!it±OOA*-iit~ 
tiJ 1f ifk. if JJ.-$ fl ;JE - WJ ~ Al 

8 ±* * ,lif {J 'if! jU'., *· ( Jl!:TT,lit r~~m~a1g~ 
½ :!p 11r 

iJ%1 
½1tt-=-+-*-½W:lffi:l±)1tt + =-~ 5'~ , :iii -1f-5t #] * ~ {Jij . ) 

rjr 00 tiJ TT irfa:. if JJ.-$ fl ;JE - WJ ~ Al 

9 
~ ~Hf $t t 1J ffl 7i r!r½~ 

±* *,liftx'if! 4U: 
1. « i:p 1¥< A~# *100 ,if r * iJ 5t » (1996 -1f- 8 JJ /\lit± 00 A*- iit ~ *· ( tiJ--f:jj -W-, :jj *-'1~$ 

t :!p 11r ½1tt-=-+-*-½ti:lffi:l±)1tt f- n* ~!!~~jf~a'g~j,~, :iii.1f-5t 
iJ %1 #J*~1!L ) 

1. «-Jf r'tfiJ-Wl~IK#c¾ie.ifJJ.Jf}5t» ( 1998 -1f- 2 JJ 12 E:1 i:r:f¥<A 
rjr 00 ~#5ftl00 00 -9J-~41Jt M0 % ) 1Jt+=-* tiJ TT irfa:. * JJ.-$ fl ;JE - WJ ~ Al 

IO ,!if .'ll'..txi-¥1t 
rjr;ib~ 

±* * ,!if tx 'if! 4H: 2. (( ,Jiff'*iJff*¾ie. ifJJ.Jf}5t » ( 1998 -1f- 2 JJ 12 E:1 i:r:f¥<A~# *· (*,Jiftx.$Hli-¥1ta'g~5'~, 
:!p 11r *100 00 -9J-~4 241 ) 1tt + * 

iJ%1 3. «v .'11'..tx tll il#il * JJ. tr TT•Jt» ( oo ± * $t c 2000 J 309 % ) :l2t .1f-5t#l *~,(!tj. ) 

1ttn* 
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rjr Jj if.] rjr ,i 1. Jilt iJl :g1i. oo *- lYlHt Pi « * -f fp it< lYl! ~ 1-r ffe. 4'- t m >t $! > JJz 
18 JtitI.fl;it~ 

'it'ffr ~1JPJ 
Ji it I. fl~ j!z ~ ff* mi 91~ gig ~jp » ( Jilt Ji C 2009 J 17 % ) 

2. « m J1' rjr ;lJit 3- ,i~1J ¾{!~ » 1ft EY-t-t ¾ 
1.Ji!tiJl-$, oo -*.lYl!~ Pi «*-f fp it<lYl! ~1-r ffe.4'-t m >t $!> JJz 

19 
JtitI.fl~I.)}lj rp :½if.J rr,i 

JtitI.fHl~iJtt ~ 
ff *mJYl~ g'g~jp )) ( ji!;j-Jt (2009) 17 % ) 

:I 'it '(fr ~1JPJ 2. (0.I $ i'i' ;lJit 3- ,i ~lj ¾{!~ )) 1ft tm -t ;\ ¾ 
3. « * J1' rr :lJit 3' ,1~1J ¾{!~ » • tm -t A* 

AA:it~f!it¾1t~ rp :½if.J 
rp?i( Jtit 1§ ~AA ff* gig 1lai M, 

1. « 9'1 $ A ~ # *1 00 AA :it 5t » 1ft -=- -t /\ ¾ 
20 

Pl"J lf'ffr 'it'ffr 
~:!E ~ M , :l± M Ji 1AAt *1 'A-1il!. 

2. « m J1' rJr AA:it 'If ll ¾{JtJ » 1ft-=- -t -=- ¾ 1ft - #J:. 
ti PJ I. .fl it~ gig it Pf 

rp?i( 1. (( /~ -~1.--(JfdP ¾{!~ » 
rjr :½ if.J 11t-=- -t/\¾: • •*fl~-~I. ffi~ glg JtR*~Sili~¾-'!fll 

21 ~1.-Wit ffl. % 'it '(fr ~:!E ~ -~I.ffi~it Pf tJL~t't?itr~~#H: (- ) f-f-½ff *ti*-#nt, ,,w.re;~;,Jtgig-l-tit 
tiPJ *1~I.7J~; (-=-) -f* ~f¾., ¾•flitJiit~Jgj:J:*1~1.- g'g {t#-

W'ffrffl.%; ( = ) ~l'-~ I !>k ·tt*1;t:?~*t;x_gigS~-7J~. 

ititx.11f, itit rp :½ if.J 
rp?i( 

¾ •Jtit :ry! 13 g1g it Pf, AA 1. «¾•Jt1-trr:ik1f ll j}5t» 11t -t-t ¾ 
22 

~iiiJffl.% 'it '(fr ~:!E :itltit :ry! § gig. ilt 2. «JtitI. fl}gj:l:'!f lf¾{J~)) 1ft -t -¾ 
tiPJ 

rp?i( ifr Ji, ~Ji - tt Ji})_* it 

23 ~1.-it'ffr 
rjr :lb if.] 

~:!E 
lJ fe:, !>ft~ 4o/J it~ gig Jtit :ry! 

1. « fe:, !>ft 1t ~ ~ ~ 1.-'!f ll ¾{!~ » 1ft -t -=-¾ 
'it '(fr § ~1.-¾1t 'ifl it*1~1.-it 

tiPJ 
~ -t :ry! ~ i&. 

;1jcf~£Jt:ry! § tJJ rjr :lb if.] rjr 71<. 
rJr 'If M :it 'If ll fe; IE fJ ~ 7l<. 1. (( 00 JJ- l,t.~t~ ~ 1* \'if gig fiifj( 'ifi' iltit;t fiifj( it Pf gig ~yt)) ( 2004 

24 
fr R it x.1t ~ iJiJ ~'(fr Jj-P} 

Jtit:ry! § ~~ffi~ *1~I. 1f- 6 }J 29 S 00 4J-J;t,tjft 412 % ) 
~ 1&. gig 'ifi' iH: 11t 1n :ry! 7l<.~£Jt:ry!§~.$-Ritx.~'ifi'fil 
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