
~27 ~~ 10M
2005 ~ 10 JJ

A~9tiPJ
YElLOW RNER

Vol.27 ,No. 10
Oct. ,2005

I'l 4 ~tJ1Jll.~$2tft! 0

1.1 iQitA~f£.
~m:1t$~*$~*~#m~,~~~$~~~~.(~

••*::Sc:Y.Jift~)~650m3/s,$~~~*Jl:205fl.m3,6.
iPJ~~~$~~~~~Jt(j(j36.6%,JtJ:ttffl.JIIJ 7 -10 Jl m*:II:
:h122.4fZ.. m3

,6~*JI:(j(j 59.7% 0 ••it'.i~ fiijliji$~~~

:JInt.~~10

• ~::1t$~W:R::9tiPJ-=fmLtl'J9ff-=fflfljtjt':l:IWZ-,:tE9tiPJ*~lIHt{U~'IJ:ttA;ff~~1Itm:~l'l9jIM:lL,@':1t$~*

W@nt~;fTfri,*W-1rli:;fnn.,J1*ftitM:t£~*&lSf;Jili;g;fT,i!-l'iiJIIB;;;I~4§.W.A±(j(j*tl:o ;fIU{ii~.~$\-,*~

~.~#~~.,~~~$~*$I'J9~~~tt~A$*.~~~~~~~*$*M~*&~hl'J9*.~.,$~~~A

$*.,*W~~~.~:R::*W.*&.~(j(j~~Z-o

~ .~:~~~~~;~~~~;.~;~~~~~

q:J1II~Hl~:TV697.1 Jt.~i..Ri!I:B Jt••~:IOOO-I379(2005)I0--<1065-03

:1t$~*$:tE.iPJ-=f~L~iPJ~,W~~~~~~.m~

3CJII!~,iejt$~.~jlH::l~2 km,iefiiJWj I 687.2 km, ~~

flftjtJ~~iIifm 13. 14 7i km2
,~ JS9tM~~iIifm(j(j 17.5%0 *

$'f 1976~ 1 Jj 28 a~IN*I~Mlt$~HILI978 ~ 7 Jj JFI,
1986~ 10Jl~PPJ_*,1987 ~ 1,2 -I}m.m2tI@.,1989 ~6 JI 4.1 ••~~~~•••#.~.

205

c.

0.24

C./C.

2

10%

269.95
20%

245.35
50% 75% 80%

201.20 168.72 160.83
90%

145.07
95%

131. 19

1. 2 *$::EItt*~11fm.

~$~*$iE1it.*&2 600 m,ffl.MRiifltJ*&2 594 m,~
*iJl2 530 m,Jj(WiE1it.Jj(&J;..rF,~W~ 247 fl. m3

,i.'J11$~

193.5fl.m3,1g$~iMJ~*$e *ft!:Y.Ji~m.4 ~,~m.~.

I 280 MW,~#~2tl@.fi 59.41Z. kW . he

1. 3 1$.*~?£.jiiJjftJ.l*£i:PtI9t1!!fiL~ft:JlJ

~m 1997 ~(.iPJ#tJ!l!JF~~~HIHn,9tiPJT~IfHfi

~~~~*$~~~I@.:Y.Ji~ •••Jj(m~~~~.,*nt7~
jf;$.,X1J~~,jd9J1W,ij{n ,1i'Bf,~Jl~~/NIlU~~{;*fl
fljtjt':l:ff-=fIW1g±~I'l9~~%~(j(j~~~fflIW~~o

l:itftJ(Jjt$.,X1J~~*,*~W 3 Rlf1tTTW~itiliJfi,fliJ

~.iPJ*.iMJ~IW~~I'l9±~ojf;$~*$$~*,*~~,

~~~.~~MI'J9~~Z-~L,±~ff~:R::~~~*;fT$~

i.'J~ ,.i\11i*~Wj(j(j'Jffl$,:lt1JnL~iPJ~~f&I@.~(j(j~iiHll

he.ML~*$~~m~~~~~ffl,~~~fflm~~~~

iPJ~( ;;1Jm~§}j@ii) l't9§}jm~1lIiJHJIJi5J1J 100 ~-ilJ~ 50~

-iIJ ,~*m,*~~M~(j(j~ffl.JJtMJo:tE9't~ij{n ,1i'Bf*$@
nt$,jt$~fiij~*~*W~~~ffl~~~~MI=l.~rI~

.\ltffl*o
1. 4 *$iii.t\IJJlmtJJlIJ

(I ):(£*$~hl'fJ~jfW9't, J;..{2tI@.~±, :JIftAiJiJtfm,~:ti:

~ij~'J$t~*m!l't,~'JJJl1A:ti:~o

(2)~~~$~*I@.~:itJlJ~#(j(j2tIt!.*~,:ti:~~~Jm

(ii]l@.~iE1It#t1@. 0

(3):tE***T80%~~$~m,~fIlJiJlr~.llIlm*(j(j

~~o

2 ~$~*$~~Ii*iimmm

2.1 *.$tJ••*
.m(9tiPJjf;$~*I@.~~~1t:~~ii#m~)(*'Jft!h$

~IlQIW~WJ~ii#ljJf~~, 1977 ~) ,*$~M1l.*~MM1l*
n-,m-wr.*~~Ifi;igh.~*~ 2530 m,_*_ 52 fl. m3,

tt{:t£ffl.frirPiiJ_* ,~=~ffl.mr9..ltffl.fri%nt.*f.E~ ;~=M1l.

*1AJ.J<& 2 530 m_~~l@.iE1it~h*& 2 575 IDe ~••Jj(

!l't~~ 3 -5 ~o

.mjt$~*W~~~M.*m?5l.,1986 ~ 10Jl rPiiJ_
*,~ 1987 ~8 JI~_~*-lli.2 530 m,J.Jjftit l11"JI;~ 1989~
11 Jl_~~l@.iE1it~;fT*&2 575 m,_*Jl:I061Z.m3(:tDMT

*iJl2 530 -2 575 ID Z~I'J9W~) ,ffi!l't 2 ~~21'-Jl 0 1t$~

JIt. aJOJ :2005- 06-20
fl=:if~ 11" :otJJ1t jj<. (I965-) , 7f, 'T.J:. l' 'TA. , ~M .x.:fIrJrji o



·66· 2005 ip

J1c$fJJWliWJ1c, QiJlJiittifJ1etttJJ~* 0

2.2 .iEmiiHJJJf*_,jl,
jf;$~J1c$iE1it:iEfT}§- ,1990,1991 ipJ1c$i*J1c,~1992 ip

5 Jlffi-JJ<$JJ<illX~~ 2533. 1 m;M 1992~ 6 Jlffi-JJ<$XHMt
ifJ./(,~ 1993 ip 10 JIm;J./($J./(&QiJlJ 2577.3 m,.!Jj1t-t 17~JI
(-fg:ffl2 ~mWl) ,WlriijJ./($.J./(:II:j1j1Jn~ 106 fl. m3

; 1994 

1997 ipJ./($Xii~i*J./(,~1995 ip7 Jlm;J./($J./(illX~~~J./(

ftll'#Jli, I;'U:ilt-tN~*t£~J./( &I'#Jli:iEfT; jf;$~J./($1998 ip

4 JlX:l1!:AifJ./(lt-tWl,I999 ip 10 Jlm;ifJ./(~J./(ill2 580.8 m,.!Jj

It-t 19 ~JI (-fgni 2 ~ffiWl), iWJ./(_ 118 fl. m3
; 1999 ip~j§-~

2003 ipmfIJ ,jf;$~J./($Xii~~J./(,J./(illX~~~J./(ftl,#*

W1lEJEJJ<ill:iEfT 0 2003 ~mWl, jf;$~JJ<$ifJJ<, -~mWl.

J1c:ll:Jli 100 fl. m3
0

jf;$~J./($~~5.!JjipJl*.J./(&N~~mlojf;$~J./(

$@~v.A*,J./($:M:iWi.J./(& 2580.8 m,iI!J./($iE1ittiJ./(&

2600 miE~ 20 m,J3.*WllE~J./(&I'#Jli:iEfTo

1989 1991 1993 1995 1991 1999 2001
"f:f5t

IIlI :£$IIj)J<~JJj~jJ*.*fii

3 ~~~*$~~~~.A$~~M~~~

3. 1 ~~lJL~~t&~iJlfMIJl.

;j;lum:!~UltM 1919 ip 7 JI~ 1998 ip 6 JI 79 ip~:9JJ:j2Vltl8f

*'l ,jf;$~J./($~ip3jl-:Bj*~:j2Vlt:ll: 208. 4 fl. m3
, Jt9='ffi.W1 7 

10 Jlffi- 125 fl. m3
, ~ipJ./(:II:tW 60% 0 !3jf;$~J./($iitt*ffl

BS:j2Vlt~:9JJ~* It~, ~F(l~ip3jl-:Bj:j2Vlt:ll:~*;f:fJfi'J ( ili8~~ 3

iZ. m") ,ffijJ3.mWlJJ<:i:~ipJJ<:II:1'J<J Itf9iJ-m~*;f:fJfi'J 0

3. 2 ii:¥:IIIUIP.lt6:St.t6~t&~iJlf1t,.R.

jE$~JJ<$T 1986 ip 10 Jlffi-rfiliJjfJ./(o ~~ 1987 ip 7

JI~ 1998~6 JlI'J<J:j2Vlt!Bffl.,:ftti~~3jl-:Bj*~:j2Vlt:i:191.1il.

m3 ,Jt9='M 7 -10 JIffi" 104.0 fl. m3
, ~ipJ./(:II:1'J<J 54.4% 0

3. 3 #i!:I:.Il:AI$~iJIf~U:~HJT!'i!iit

(1)!3 79 ip~:9JJ~ip3jl-:Bj1fl£lt~,:!lI.iM 1987~ 7 JI~
1998 ip 6 JI ip3jl-:Bj:j2Vlt:ll:j]~ip3jl-:BjUlI'J<J 91. 7% ,~YT 17.3

fl. m3
,Jt9='mWlJ./(:i:j]~~ffi.Wl3jl-:BjUlI'J<J 83. 2% ,~YT 21 fl.

m
3

, ~YMlJlJ!*o

(2)J§jf;$~iitt*ffll'J<J:j2Vlt~~;f:fJ1t,~.M 1987 ip 7

JI~ 1998~ 6 JIip3jl-:Bj~li:i:j)iitt3jl-:Bjml'J<J 93. 2% ,.yT ~

13.9 iZ. m3
,Jt9='MJ./(:II:~3jl-:BjUlI'J<J 85%,~T 18.4 iZ. m3

0

»-$ip3jl-:BjA$:j2Vlt*#,jf;$~J./($I'J<J~.A$*:i:J§

iittA$J./(:II:;f:fJlt1i~flM'~Y,@.~Ymlt~*,{l~YT

7% tr.ti ,I;I5Illt$ip3jl-:BjA$J./(:II:~:Rdli~jf;$~*$*W1~fm
.ml'J<J3:.~I;I5I~o

4 *$iJ.JIl3iJftm?Jt~~

4.1 ii:¥:.JtP.lt6~JgAJ$.. ff:iJ$*_""'jl,
~~jf;$~J./($ 1989 ip 7 JI~ 2001 ~ 6 Y5 12 ~~J§A

$:j2~*# ,jf;$.Jj($~ip3jl-:BjA$:j2Vlt:i:~ 181. 2 fl. m3
,

$ip3jl-:Bj::Jj$:j2~:ltj) 181.0 fl. m3
,A$,::Jj$J./(:i:~*V-{tjo

jf;$~*$.!JjipA$,::Jj.$Jj(:It ,~~ 2 0

»-*ipA.$Jj(:i:#,ilt 1989 -1990,1992 -1993,1993 

1994,1998 -1999 ,1999 -2000 ~1'J<J~Jj(:ltmN!!lGttJli~ipV-:Bj

Ul,JtjJlJj] 283.7 iZ.,214. 3 iZ.,215. 8 fl.,199. 7 fl.,219. 1 1Z. m
3

,

JtftBipffi-A.$ipJj(:i:{lj]iittA$J./(:i: I'J<J 65. 8% -78.9% 0

X1T~#iipffi"1'J<J 1997 ip 7 JI -1998 ~ 6 JI ,jf;$~A$J./(:i:ilt
j] 132.9 fl. m3

,{l~~ip3jl-:BjJj(:i:tW 64. 8% 0

!Il2 :£$.*~JJj~A~,Ifi~*. 1l. m3

"f: £t
A$Jj(:I: 1fl$Jj(:fit ~ {l

1-9R 1O-6R ~~ 7 -9 J:I 10-6 R ~~ 1-9 R 1O-6R ~~

1989-1990 156.89 126.80 283.69 112.90 165.54 218.44 43.99 -38.14 5.26

1990-1991 69.85 87.49 157.34 52.40 134.50 186.90 17.45 -47.01 -29.57

1991 -1992 70.46 87.80 158.26 59.34 120.94 180.28 11.12 -33.14 -22.02

1992-1993 97.50 116.76 214.26 38.34 123.67 162.02 59.16 -6.91 52.24

1993 -1994 104.33 111.43 215.76 50.93 152.06 202.99 53.40 -40.63 12.77

1994-1995 58.81 86.22 145.04 50.59 149.51 200.10 8.23 -63.28 -55.06

1995 -1996 66.78 92.64 159.41 46.91 109.06 155.97 19.87 -16.43 3.44

1996-1997 54.53 89.48 144.01 47.91 98.58 146.48 6.62 -9.09 -2.47
1991 -1998 55.98 16.90 132.87 31.43 105.01 136.45 24 55 -28.12 -3.57

1998 -1999 88.30 111.43 199.73 34.45 133.48 167.93 53.85 -22.05 31.80

1999-2000 109.06 110.03 219.10 43.68 142.49 186.11 65.38 -32.46 32.93

2000- 2001 58.81 86.17 144.99 44.15 124.17 168.32 14.66 -38.00 -23.34

.lJl- :I:\J (l 82.61 98.60 181.20 51.09 129.92 181.00 31.52 -31. 32 0.20

4.2 ii:¥:**J$*_i.lJ3:1ff1Jl. *J./(ili8#i(**!ijlj$;f:fJ~T P =80%), IHTjf;$~Jj($~J./(,

jf;$~J./($iE1it:iEfT}§-,fftiIJ 1990 - 1991,1991 - 1992 ip jllljipJj($::Jj$Jj(:ltJtjJUj) 186.90 fl.,180. 28 fl. m
3
,~*:ltJtjJU

(*xip 7 -6 JI ,rfi'J)*J./(:lt5HJUj] 157.34 fl.,158. 26 iZ.m3
, j]29.57 iZ.,22. 02 fl. m3,~ 1992 ip 5 JI ffi"*$*&X~~



ml0M • 67 •

305 10 15 20 25
KIt 1m

1114 itM,S*!kf!

37
36

a 35
~34

33

32

31 L..--------L_----'--_----'--_--'---_L------'>..l

o

5 10 15
KIt 1m

2

4

e
~ 0-

~-2

-4

*Pf.~*II:~*,*Wfftr*fl:rtl!t,*{:)L~~,~Jlt)!Jit*$

*M*{:)LfAiI~o

ItJ~ ,)t$_*WllJtr*fl:t19*/J\,~~~*~**fI:*/J\
fl*,£~*Pf.~~~**II:7t~*~~~o~T)t$~*$

j~Jf-1'-~*$~t19$~liJ~*$,{£:il!lJlJ1990 ~~*,faf**
*f.liGp~~#r, mlJil.*$~m*{:)L-fiI~t19}i\jjij~~1It~0

(1))t$~*$N:A~m 1;..(*, t(til!l1{iPIJ{-?Xil!:Ait~
li!i*Il1M,*$7t1Fffi't19A$~Vltiis~~~ltA$~VltIl:,$~

3Jl-~A$*II:~ 181.2 iZ m30 )t$~*$~$~iMl~*$, EH

TtiA~mE~fl '1'-jJJ~ffi**~$ ,*WItJ.*:fI~P, ffij*
$7t~ffiflS~*W~~* ,Nbnl:*W*:fIi.iJ1t/f'Jf.{fJ.!l!t19~t{ ,
)!Jit*W*M~ffl*{:)L-fiI~t19}i\jjijo

(2)JliJ(blliJ!iitiPI*~.~~ iftl iMlll~ilIHj/f ~I it:' ,1t)t
$~*$*lI:liJlt£~{f:m!,~ItJ~£~)t$~*W{£.iPI~

:m!7f£'P~it:'ffliftl~~,~itiPI*~~{f:m!~~it:'m£*~~o

.~x.:

[1] 1ii~IC.,fh~.,~~t'~,~.1l;Q~.*~3'IU~Iit:'nr

ft1.VIt~flitJiat!Ji5t~[J]. A~.M ,1999. (8).
[2] C M wr!l!.wr~. 1ii*:~Jaj(Ilt$t~~*JJWJH M]. ~t

;ij{:*~Jrt!JJmJli:tl,1984.
[ 3 ] i.lf f;)}.8(. PJBIH~, VIt tI9 ~t'£~ ffHJH J]. *lfJ~ tIl. 1960 ,

(6) .

[4] iHi.,~*m,~k!l;fi ,~. J.f~~:m!1Jfl[ M]. ~t;ij{:~

~ftl1mJIIH±,1979.

)t$~*$~$~liJ'iJ*$,*$tr*~~~*~**:fI

fl*,ffijH~~~~**.nflfl*o)t$~*$~*{:)L~~

'iIt.*{:)LZriij~$~~ 193.5 fl. m3
,t/i~~~m4lJ~Jf*~ 50

fl.m31i!i.,~flit~$*~ffi'iisJlJ4 ~1;..(l:,)t$~*$:;t1tJ

fretr~~'littr*ULo

J>l-1k 2 Jit*lt, EH T)t$_*$JlJitE ,1!*:Ji!. 2~**~
$,*$ItJJf*II:~P ,zJf;J{it~ 31F1;..(l:**II:F1fi:fAilli!i,

2533.1 m ,

1992 -1993,1993 -1994 ~*W**1I:7HjlJ~ 214. 26fl.,
215.76 iZ m3

,**II&*T$~3Jl-~m,)t$_J>l-1992 ~ 6 ~ ffi'
.*,~ 1993 ~ 10~ JitE*W*{:)LiisJlJ 2577.3 m,JJiIl117 '1'-~
(igM 2 '1'-ffiJfll) , .*11:106 fl. m3,;Jt1f3 1992 ~*$.*:ltiis
52.24fl. m30 1992 -1993,1993 -1994 ~*$m$*:Il:7HJU~
162.02 fl.,202.99 fl. m30

1994 ~~ 1997 ~AW*lI:it~Fm:'QUiH **~$*T
90%) ,*$it~~*,I994-1995,1995 -1996,1996 -1997,
1997 - 1998 ~*$m$*.7tjIJ~ 200.1 fl.,155. 97 iZ,
146.48fl.iftl136.45 fl. m3,

*$~*:fI7tjU~ 55.06 fl. m ,

- 3.44fl.,2. 47fl.f:rJ 3.57 fl. m3,~ 1995 ~ 7~ JitE*Jf*{:)LJ{
~~~*{:)LI!f;Jjl(, ~EIJ;f~1!*{OE*{:)Lmjl(~;fi 0

1998 -1999 ~,1999 -2000~)t$_*$AW*.;tDX1~
$(~ilI$~3Jl-~m) ,)t$~*$T 1998 ~ 4 ~ 7fMtJf*,
1999 ~ 10~ ~.*~*{:)L 2580.8 m,JJi1l119 '1'-~ (igM 2 '1'
ffl.M) ,tr*1I:118 iZ m3;1998 -1999 ~,1999 -2000~*Wm
Pf.*II:7tj~~ 167.93 iZ,186.17fl. m30

1999 ~I;..(E~ 2003 ~ffl.Dtr ,1{iPIJ{it~li!i*,*Pf.~*,

*mJ{~~~*{:)L,**M{£~*{:)L~;fio 2000 -2001 ~*Pf.

~* 23. 34 .fl m
30

4. 3 *.~Jl~lI1!~*

J>I-)t$~*Jf*~.*~*ml~U~lt,)t$~*Wtr$~~

~,~lJiI.TX1*:fI~$~iMl'iJ ,£~T.1PI-TVlt1t-TIfl)t~*

Pf.~it:'m ,X>tfJf.li!i*~ffi'*~.~~~~::f'"'iltfllfJo @.)t$
~*Jf{£iMl'iJ~mlf3~ff{£-~~.:

(l){£fl~~$~ffi'*Pf.rffit*.ii*,_*II:-fjjpo jill
1993 -1994~ ,*Pf.rtl!t*:fIiis 202. 99.fl m3,t/iJm*$liJlt 00
tlit:'lt.,{£~*,~rt!~fIl4..@t19~#r, ~Il1M*Pf.{f:m!t19r

tI!t*il:fiil~ 170 fl. m3ti.ti0
(2) {£li!i*~ffi', *W*lI:liJll~{f:m!, *Pf.~~*lI:f.iI

*0 jill 1994 -1995 ~*Pf.**f.liGli!i,*Pf.~*,t/iJm~Il1*$

* {:)L iftliMllt00ilHjtlit:'lt. ,fiilJ/4T~*if~-fJiHiE£ rt!IK~ ,~

rffit*lI:fiil~ 160 fl. m3ti.ti, ffij~~*Wrffit*.iis200. 10
fl. m3

,*$~*.«I*,J>l-ffij;i!!Jit 1995 ~I;..(E1{iPIit~~*1l1

*Pf.:£*ItJ~, ~;i!!Jit T 1997 ~1{iPI TVltFm:~*t19}i\j jij0
IlMt*:liiJJl1t{fJ!!,)}..)t$~Il!JI1.E(I(JA$*:fIMfllt ,{£

:iI:il!l1995 ~~Eit~li!i*,*Pf.it~~*t19~#r ,*$~m

*{:)L~t19}i\jjij~ItJ~~oltJ~,)t$~*$*:ltiMllt~~~~

:Ji!.*$.*{:)Lf.iI~t19-'1'-}jj(~, ffij~:Ji!.±~}jj(~ 0


