
]¥ÎNÍ
|̀,iA pHqV fI.lÁ§<v jñ„ÎG v,hfX [HlU lé®ÎViHÏ fHvù&

v,hË.>ã , vs<ã l¶„R nv lÆÎHõ v=äHv nv p<cÍ.Ï >fòÎC l¶V́
oHlöHË fH löHpJ 3914 i¥éHv nv hséHË ;VnséHË hkíHÊ aN# fNdK
lÁ§<v j¶Nhn 4 v=äHv lÁíV fI.j<gÎN v,hË.>ã , xä¶ÚH j<gÎN vs<ã hc
líÂ<ß 9 ,hr¶I.Ï hj™HØ htéHnÍ nv tVwJ l¢Hg¶I hsé™HnÍ =VndN#
såS lN‰.iHÏ lòé„T v=VsÎ<Ë n, lé®ÎVÍ fVhÏ jòÂÎK lÆNhv
vs<ã. v=äHv jÈÎI aN# kéHd{ |̀,iA pHqV fV j<hkHdD fVjV lN‰.
v=VsÎ<kD o¢D pHwG hc ;HvfVn pNh;êV aNè fHvù fH qVdF
jäÎÎK , ;Hv>dD fI.jVjÎF fÎA hc 348/0 , 48/0 , o¢HÏ jòÂÎK
pN,n 93 nvwN nv jòÂÎK vs<ã v=äHv jÇ;ÎN nhaJ# 

,h\Í.iHÏ ;„ÎNÏ^ p<cÍ.Ï >fòÎC oHlöHË& vs<ã l¶„R&
vs<ã.kæHv& v=VsÎ<Ë n, lé®ÎVÍ& lN‰ fHvù-v,hË.>ã-vs<ã l¶„R

lÆNlI
fV>,vn wñÎP fHv vs<ã& fVhÏ xVhpD nrÎR lòHcË , sHcÍ.iHÏ

p™HzJ oHμ& lñHsäHè a¥G.aÁHsD v,noHkI& l¢Hg¶Hè hvcdHfD
jÇeÎV uÂ„ÎHè lNdVdéD ;HvfVÏ.iHÏ lòé„T hvhqD , nv kÈHdJ
lNdVdJ wñÎP d: p<cÍ.Ï >fòÎC l<vn kÎHc hsJ “01 , 11”# hc >Ë
[HdD.;I fHv l¶„R fI.x<v lé<sX fÎA hc 58 nvwN fHv ;G p<cÍ.Ï
>fòÎC vh aHlG lD.a<n “41”& gBh fVvsD lÑg™I.iHÏ lVjäX fH vs<ã
l¶„R nhvhÏ hiÂÎJ oHwD hsJ# hy„F fVvsD.iHÏ nrÎR nv hvjäH£ fH
vs<ã l¶„R v,noHkI.iH nv rHgF vs<ã.kæHviH 4l¢Vó lD.fHaN , nv

fÎúéV h,rHè fI iÂVhÍ >ã.kæHviH nv lÆÎHõ v=äHv jÈÎI lD.a<kN “3 ,
7”# hc xVtD fVvsD nrÎR v,hfX tV>dÁNÏ fÎK fHvkN=D fI.uÁ<hË
,v,nÏ5fI sHlHkI.Ï >fòÎC& v,hË.>ã fI.uÁ<hË d¥D hc oV,[D.iHÏ
h,gÎI p<cÍ.Ï >fòÎC , nv kÈHdJ vs<ã oV,[D6hc p<cÍ.Ï >fòÎC
fVhÏ nvμ aVhdX pH;L fV sHlHkI.Ï lB;<v , nv kÈHdJ lNdVdJ [HlU
>Ë qV,vÏ hsJ# hc hdK.v, kÎHc fI lN‰.sHcÏ tV>dÁNiHÏ jäNdG fHvù
fI v,hË.>ã , jÇeÎV iV d: hc >Ë.iH nv ;ÁéV‰ j<gÎN vs<ã. , fV>,vn fHv
vs<ã fH hsé™HnÍ hc nhnÍ.iHÏ c,ndHtJ fHvù , v,hË.>ã fNdÈD fI.k§V
lD.vsN# nv hdK vhséH l¢Hg¶Hè léÁ<ß , g¥K lñN,nÏ hkíHÊ aNÍ
hsJ ;I nv hdK lÎHË lD.j<hË fVhÏ lêH‰ fI fVvsD.iHÏ v,,dVh , fHjḦ
“51”& ̈kH-vdÁHm<gJ , iÂ¥HvhË “11”& chfHgéH , iÂ¥HvhË “02”&
kHnh‰- v,lV, , iÂ¥HvhË “21” , wHnrD , iÂ¥HvhË “61” nv oHvì hc
;ú<v , kÎC j„<vÏ , iÂ¥HvhË “2” , y±lD , iÂ¥HvhË “5” nv hdVhË
haHvÍ ;Vn# s<hfR |̀,iA kúHË lD.niN ;I lN‰.sHcÏ hvjäH£ j<gÎN
vs<ã fH hsé™HnÍ hc ;HvfVn iL.clHË lé®ÎViHÏ fHvù , v,hË.>ã ;L.jV
l<vn j<[I f<nÍ hsJ# gBh ̀|,iA pHqV fI.lÁ§<v fVvsD v,hfX lÎHË
lé®ÎViHÏ fHvù& v,hË.>ã , vs<ã nv lÆÎHõ v=äHv nv p<cÍ.Ï >fòÎC
l¶V́ oHlöHË nv hséHË ;VnséHË fI.ngÎG hl¥HË ̀HdA.iHÏ lÁHsF lN
k§V rVhv =VtéI hsJ#

l<hn , v,ù.iH
p<cÍ.Ï >fòÎC l¶V́ oHlöHË d¥D hc cdV p<cÍ.iHÏ >fòÎC

sÎV,hË nv hséHË ;VnséHË fH löHpJ 3914 i¥éHv& lñÎX
870/92 ;Î„<léV , jVh;L ci¥úD 3/3 ;Î„<léV fV ;Î„<léVlVfU&
lé<sX fHvkN=D sḦkI.Ï 506 lÎ„D.léV , lé<sX nv[I pVhvè
sḦkI.Ï 5/31 nv[I sHkéD.=Vhn& <̀aA yHgF lVj¶D , nv pN
,hs_XÚ 5&Ò 4&¬ 74 jHÚ 44&Ò 01&¬ 74 x_<‰ aVrD ,Ú 15&Ò 75&¬ 43
jHÚ 92&Ò 1&¬ 53 uV° aÂHgD lD.fHaN “1”#

hkNhcÍ.=ÎVÏ lÆNhv vs<ã v=äHviH hc xVdR jÈÎI.Ï vs<ã.kæHviH
xD v=äHviHÏ fI.,r<ß `Î<séI nv n,vÀ l¢Hg¶HjD hs™ÁN 7831 jH
hvndäÈúJ 8831 w<vè =VtJ# fNdK.lÁ§<v kÂ<kI.fVnhvÏ vs<ã
l¶„R fH tHw„I.Ï clHkD 1 sHuJ , fI v,ù hkéæVhsÎ<Ë uÂÆD “8 ,
51” j<sX léûNÏ hdöéæHÍ i<haÁHsD hkíHÊ , såS kÂ<kI.iH fI
>clHdúæHÍ lÁéÆG , y„§J vs<ã l¶„R fH hsé™HnÍ hc v,ù jò„ÎI
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>ã1“31 , 81” hkíHÊ aN# såS nhnÍ.iHÏ fHvhË.kæHv , gÎÂÁ<=Vh́
fVhÏ v=äHviHÏ fI.,r<ß ̀Î<séI [ÂU.>,vÏ =VndN# fH j<[I fI hiNh́
l<vn k§V nv ̀|,iA pHqV& oû<w˜ÎHè v=äHv aHlG lÆNhv fHvù&
aNè lé<sX , pNh;êV fHvù& n,hÊ& pNh;êV aNè 03 nrÎÆI.hÏ&
hkV\Ï [ÁäúD fHvhË , iL.]ÁÎK oû<wÎHè v,hË.>ã lVf<xI aHlG
nfD h,ì& píL v,hË.>ã& clHË jH h,ì , clHË ̀HdI fH j<[I fI sÈ<gJ
hkNhcÍ.=ÎVÏ fI.uÁ<hË lé®ÎViHÏ löéÆG , lÆNhv vs<ã. v=äHv
fI.uÁ<hË lé®ÎV ,hföéI lñHsäI , lN k§V rVhv =VtéÁN# 

fVhÏ j¶ÎÎK hvjäH£ fÎK lé®ÎViHÏ löéÆG , ,hföéI hc v=VsÎ<Ë n,
lé®ÎVÍ2“4” , nv rHgF a¥G.iHÏ sHnÍ , j®ÎÎV dHtéI , kÎC jV;ÎF
lé®ÎViHÏ l<vn fVvsD fI.;Â: kVÊ.htChv0.61 SSPShsé™HnÍ aN#
såS hkéòHã fÈéVdK lN‰ hc xVdR aHoW.iHÏ qVdF jäÎÎK3&
o¢HÏ köäD4jòÂÎK& [Bv lÎHkæÎK lVf¶Hè o¢H5, qVdF
;HvhdD6“4& 9& 61 , 71” w<vè =VtJ# 

kéHd{
nv xD `HdA p<cÍ.Ï >fòÎC l¶V́& 9 v=äHv fI.aVó lúòûHè

lÁNvì nv [N,‰ )1( hj™HØ htéHn# nrJ nv [N,‰ )1( kúHË.=V ̀HsO
iÎNv,g<\d¥D p<cÍ.Ï >fòÎC l¶V́ fI.w<vè ,r<ß v,hË.>ã tÆX nv
4 v=äHv fI.,r<ß ̀Î<séI nv hs™ÁN 7831 , fÈHv 8831 lD.fHaN# kéHd{
lVf<£ fI lN‰.sHcÏ lÆNhv vs<ã fI.,sÎ„I oû<wÎHè fHvù ,
v,hË.>ã lÁíV fI jÈÎI.Ï fÎA hc wN vhf¢I.Ï l¶ÁD.nhv , rHfG rä<‰ aN
;I hc lÎHË >Ë.iH jÁÈH n, vhf¢I.Ï fÈÎÁI fVhÏ fV>,vn lÆNhv vs<ã v=äHviH
hkéòHã =VndN# hc lÎHË ;„ÎI.Ï v,hfX n, lé®ÎVÍ fI.nsJ >lNÍ& v,hfX
nv[I n, , fÎA.jV u„D.vyL fVo<vnhvÏ köäD hc uÂG.;Vn fÈéV nv
lÆHdöI fH sHdV lN‰.iH fI.ngÎG uNÊ hvhmI v,kN lúòW , kÎC j®ÎÎVhè
k<sHkD >Ë.iH hc líÂ<ß v,hfX pB́ =VndNkN# nv kÈHdJ v,hfX cdV
fÎK pNh;êV aNè fHvù )xamI(fI lÎ„D.léV fV nrÎÆI , lÆNhv vs<ã
v=äHviH )tsS(fI ;Î„<=VÊ fH qVdF jäÎÎK& ;Hv>dD , o¢HÏ jòÂÎK
fI.jVjÎF fVhfV )280/0ŸP(348/0, 048/0 , 107/83 nvwN ,
pHwG.qVã pNh;êV aNè fHvù nv nfD h,ì )pQ(fI léV l¥¶F fV
eHkÎI , lÆNhv vs<ã v=äHviH fH qVdF jäÎÎK& ;Hv>dD , o¢HÏ jòÂÎK
fI.jVjÎF fVhfV )540/0ŸP(219/0 , 408/0 , 636/64 nvwN
hc ;Hv>dD fÈéVÏ fVhÏ lÁ¢ÆI.Ï lB;<v fVo<vnhv f<n# 

vhf¢Ã )1(                           301*73/2-xamI401*93/5= tsS

vhf¢Ã )2(          164/792+)pQ*xamI(*501*251/5= tsS

u„<Ê , lÈÁNsD >fòÎCnhvÏ hdVhËsH‰ ]ÈHvÊ - aÂHvÍ 11 - jHföéHË 9831 42

1- Decentation
2- Two Variable Regression (Bivariate Regression)
3- Determination Coefficient
4- Relative Error
5- Root Mean Square of Error
6- Efficiency Coefficient

[N,‰ 1- lÑg™I.iHÏ fHvù& v,hË.>ã , lÆNhv vs<ã v=äHviHÏ fI.,r<ß ̀Î<séI nv n,vÍ.Ï ̀HdA p<cÍ.Ï >fòÎC l¶V́ oHlöHË

#fVoD hc v=äHviHÏ lCf<v fI.w<vè lÁÆ¢U , fH t<hwG ;L vô nhnÍ ;I hl¥HË j™¥Î: [CmD >Ë.iH hc d:.ndæV lÎöV kúNÍ hsJ , gBh jÂHÊ fòA.iHÏ ;<]: fHvkN=D
fI.w<vè d:. ,hr¶Ã köäéÚH x<̈kD lNè lN k§V rVhv =VtéI hsJ#

.90/20/8831 .60/20/8831 .82/10/8831 .42/10/8831 .32/10/8831 .61/10/8831 .01/10/8831 .92/21/7831 .02/21/7831 jHvdO v=äHv.
lé®ÎV

.003/4 .004/3 .005/2 .005/01 .007/6 .008/5 .004/3 .006/3 .003/11 lÎChË fHvù )lÎ„D.léV(

.004/11 .3 .3 .004/8 .006/3 .002/4 .002/1 .002/1 .004/5 pNh;êV aNè fHvù )lÎ„D.léV fV sHuJ(

.084/0 .006/0 .006/0 .086/1 .040/2 .009/0 .042/0 .003/0 .065/1 lé<sX aNè fHvù )lÎ„D.léV fV sHuJ(

.020/4 .089/1 .008/1 .002/4 .3 .024/3 .020/1 .020/1 .002/4 aNè 03 nrÎÆI.hÏ )lÎ„D.léV fV sHuJ(

.005 .023 .032 .063 .071 .073 .097 .057. .034 n,hÊ fHvù )nrÎÆI(#

.154/07 .892/34 .071/53 .370/571 .698/001 .054/38 .467/73 .397/93 .541/491 hkV\Ï [ÁäúD fHvhË )jK léV fV i¥éHv(

.0 .0 .0. .000/4911 .000/347 .403 .0. .0. .000/825 píL v,hË.>ã )léVl¥¶F(

.0. .0. .0. .920/0 .810/0 .700/0 .0. .0. .310/0 hvj™Hß v,hË.>ã )lÎ„D.léV(

.0. .0. .0. .080/0 .550/0 .240/0 .0. .0. .940/0 nfD h,ì )léVl¥¶F fV eHkÎI(

.0. .0. .0. .730/0 .620/0 .710/0 .0. .0. .320/0 nfD lé<sX )léVl¥¶F fV eHkÎI(

.0. .0. .0. .015 .054 .072 .0. .0. .000/093 clHË ̀HdI >ã.kæHv )nrÎÆI(

.0. .0. .0. .003 .021 .09 .0. .0. .000/033 clHË jH h,ì >ã.kæHv )nrÎÆI(

.0. .0. .0. .5065 .2811 .6991 .0. .0. .000/4821 j<gÎN vs<ã );Î„<=VÊ(



fñE , kéÎíI.=ÎVÏ 
v,hfX )1( , )2( kúHË lD.niN ;I fH hsé™HnÍ hc aNè pNh;êV ,

jV;ÎF >Ë fH nfD h,ì v,hË.>ã lD.j<hË fH huéÂHn >lHvÏ ̈cÊ lÎChË
vs<ã.niD v=äHviH nv p<cÍ.Ï >fòÎC oHlöHË vh fV>,vn kÂ<n# jÇeÎV
l¶ÁD.nhv aNè fHvù nv ;ÁéV‰ lVhpG >yHcdK tVsHdA oHμ , jÇlÎK
l<hn tVsHdA nv p<cÀ >fòÎC ;<]: l<vn l¢Hg¶I , såS rHf„ÎJ ,
j<hkHdD nfD [VdHË nv hkéÆH‰ bvhè tVs<nÍ , léÁHsF fH j<hË pÂG
[VdHË hc hséN̈‰.iHÏ lÁ¢ÆD nsJ.dHfD fI ]ÁÎK kéÎíI.hÏ lD.fHaN#
dHtéI.iH , hséN̈‰.iHÏ hvhmI aNÍ.Ï t<Ø fH hzÈHvhè fÁJ “6” nv
oû<ü kÆA lÑeV , >yHcdK fHvhË nv tVsHdA oHμ& y±lD ,
iÂ¥HvhË “5” nv fÎHË kÆA l¶ÁD.nhv fHvù.iHÏ fH n,hÊ ;L , nv pN,n
02 nrÎÆI nv p<cÍ.Ï >fòÎC ]ÈG.=CÏ hséHË ;VnséHË& ,d„ÎHlC “91”
nv jÈÎI.Ï lN‰ ELSUMv=äHviH iL.o<hkD ;HlG nhvn# h=V]I
hkíHÊ ̀|,iA. lúHfI fH j¶Nhn v=äHv fÎA.jV , fHcÍ.Ï clHkD l¢Hg¶HjD
x<̈kD.jV fI.lÁ§<v lÆHdöI.Ï nrÎR.jV ,h;ÁA p<cÍ.Ï >fòÎC fI
v=äHviHÏ tû<‰ , lHÍ.iHÏ lòé„T sH‰ nv p<cÀ >fòÎC l¶V́
oHlöHË ̀ÎúÁÈHn lD.a<n#
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Abstract (Technical Note)

Rainfall- Runoff- Sediment Modelling

S. Fazli1, S.H.R. Sadeghi2 and A.V. KhalediDarvishan3

The present study aimed to analyze the comprehensive relationships between suspended sediment yield,

and rainfall and runoff characteristics on storm basis in Khamsan Representative Watershed with an area

of 4193 ha in Kurdistan Province, Iran. In due course, 9 storm events occurred during study period were

analyzed 4 of which generated runoff and consequently yielded sediment. Different bivariate regression

models were then applied for estimating sediment yield. The results of the analysis verified better perform-

ance of linear regression developed based on maximum rainfall intensity with respective determination and

efficiency coefficients, and estimation error of 0.843, 0.84 and 39%.

Keywords: Bivariate Regression, Iran, Khamesan Watershed, Rainfall-Runoff-Suspended Sediment

Model, Sedimentgraph and Suspended Sediment.
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