
]¥ÎNÍ^
hc ndVfHc l¶HngI.iHÏ léÁ<uD fVhÏ j¶ÎÎK cfVÏ föéV fI lÁ§<v

fV>,vn sVuJ , dH nfD [VdHË j<sX |̀,iúæVhË hvhdI aNÍ ;I
j¶NhnÏ hc >kÈH nhvhÏ l¶V,tÎJ [ÈHkD f<nÍ , ;HvfVn =öéVnÍ.hÏ nv
u„<Ê >ã , iÎNv,gÎ: [VdHË nhvkN# nv pH‰ pHqV  lÆH,lJ föéV nv
lÆHfG [VdHË j<sX l¶HngI.iHdD lHkÁN nhvsD- ,döäHô& lHkÎÁ+ ,
aCÏ fÎHË lD.a<n# nv |̀,iA pHqV fH hsé™HnÍ hc >lHv pHwG hc
l¢Hg¶Hè aäÎI.sHcÏ fHvhË nv aVhdX >clHdúæHiD )aäÎI.sHc fHvhË
nhkúæHÍ =Vd™ÎE(& l¢Hg¶Hè wñVhdD , iÂîÁÎK fI oNlJ =VtéK
>lHv l<[<n nv lÁHfU l¶éäV& j®ÎÎVhè qVdF cfVÏ föéV nv aVhd¢D
;I heV léÆHfG fÎK iÎNv,gÎ: [VdHË , kHiÂ<hvÏ.iHÏ föéV cdHn rHfG
j<[I kä<nÍ l<vn fVvsD rVhv=VtéI hsJ# fI iÂÎK lÁ§<v nv hdK

|̀,iA wñJ l¶HngIiHÏ cfVÏ föéV nv fÎHË ,hr¶D lÆH,lJ föéV
nv lÆHfG [VdHË v,hË >ã s¢ñD nv aVhdX lòé„T l<vn fVvsD rVhv
=VtéI , nv kÈHdJ v,ù lÁHsF [ÈJ j¶ÎÎK nrÎR sVuJ v,hË >ã fH
hsé™HnÍ hc aÎF clÎK)s(, nfD ,hpN)q(fH hsé™HnÍ hc hdK l¶Hn̈è
hvhmI aNÍ hsJ# kéHd{ fNsJ >lNÍ kúHË nhn ;I& h=V]I iV sI k<ß
l¶HngI lB;<v fVhÏ j¶ÎÎK qVdF cfVÏ l™ÎN iöéÁN hlH l¶HngI lHkÎÁ+
föÎHv lÁHsF.jV hc n, l¶HngI ndæV hsJ# nv hnhlI fH j<[I fI
lñN,ndJ iV sI k<ß l¶HngI lB;<v nv fÎHË ,hr¶D iÎNv,gÎ: [VdHË
v,hkHã s¢ñD ;I hpéÂḦ kéÎíI kHvsHmD >kÈH nv jäÎÎK j®ÎÎVhè
zHiVÏ sVuJ v,hkHã hsJ& d: v,ù lÁHsF fVhÏ fV>,vn sVuJ
v,hkHã fH hsé™HnÍ hc l¶HngI lHkÎÁ+ ̀ÎúÁÈHn aNÍ hsJ# fVhÏ ;„ÎI >lHv
l<vn fVvsD huL hc nhnÍ.iHÏ >clHdúæHiD , wñVhdD , iÂîÁÎK
nhnÍ.iHÏ l<[<n nv lÁHfU& v,ù hw±ó aNÍ l¶HngI lHkÎÁ+

iÂäöéæD föÎHv o<fD vh fÎK sVuJ v,hkHã fV>,vn aNÍ fH sVuJ
v,hkHã hkNhcÍ.=ÎVÏ aNÍ kúHË nhnÍ hsJ#

,h\Í.iHÏ ;„ÎNÏ^ qVdF cfVÏ& sVuJ [VdHË& l¶HngI lHkÎÁ+&
l¶HngI nhvsD- ,döäHô

lÆNlI
lÆH,lJ föéV dH qVdF cfVÏ nv vtéHv v,hkHã s¢ñD fI ,d|Í nv

clÎÁI lÈHv sVuJ& tVsHdÁN=D , zVtÎJ pÂG vs<ã jHeÎV fI
sChdD nhvn& fÁHfVhdK fV>,vn nrÎR hdK qVdF fI uÁ<hË d¥D hc
nhnÍ.iHÏ ,v,nÏ nv lN‰.sHcÏ v,hkHã , tVhdÁNiHÏ >ã.aÁHoéD nv
lÆÎHõ ;<]: l<vn kÎHc hsJ “9”#

lÆH,lJ föéV nv lÆHfG [VdHË jñJ jHeÎV tVhdÁNiHÏ ̀ÎîÎNÍ.hÏ hc
,d|=D.iHÏ [VdHË , föéV rVhv lD.=ÎVn# u±,Í fV nhkI fÁNÏ oHμ ,
,[<n vdC kHiÂ<hvdÈHÏ1l<[<n nv föéV ;I kHaD hc xäÎ¶J
oHμ.iHÏ l¶NkD hsJ& u<hlG ndæVÏ kÎC v,Ï >Ë jHeÎV lD.=Bhvn#
kHiÂ<hvÏ.iHÏ fH lÆÎHõ lÎ„D.léV jH sHkéÎÂéV péD nv aÎF.iHÏ jH
pN,nÏ d¥Á<hoJ kÎC ,[<n nhvkN ;I ,[<n >kÈH säF fI ,[<n >lNË
vhÍ iHÏ fHvd: dH vaéI.iHdD hc [VdHË fH uÂR cdHnjV , sVuJ fÎúéV
hsJ ;I vndHfD >kÈH j<sX vk+ nv föÎHvÏ hc >clHdA.iHÏ  ;±sÎ:
hlJ “5” kúHË nhnÍ aNÍ hsJ# ,Ï iÂîÁÎK kúHË nhn ;I [VdHË
vaéI.hÏ , yÎV vaéI.hÏ jHeÎV uÂNÍ.hÏ v,Ï qVdF hw¢¥Hμ nhvn
“5”#

j®ÎÎVhè l¥HkD nv sVuJ [VdHË fI n, ngÎG uÂNÍ w<vè
lD.=ÎVn& d¥D nv heV ,[<n vdC kHiÂ<hvdÈH , ndæVÏ kHaD hc l<hkU
l<[<n nv föéV lHkÁN ,[<n sÁ+.iHÏ viHaNÍ dH tV,vtéI nv föéV ,
dH l<hn >gD , fHrÎÂHkNÍ.iHÏ =ÎHiD# nhk¥VgD “8 ,01” nv d: t„<Ê
;<]: , fH [VdHË ;L uÂR hdK n, ̀NdNÍ vh l<vn fVvsD rVhv nhnÍ ,
kúHË nhn ;I j®ÎÎVhè l¥HkD uÂR [VdHË kHaD hc l<hkU l<[<n nv
föéV fH píL y<xI ,v l<hkU léÁHsF hsJ# ,Ï iÂîÁÎK nv

|̀,iA ndæVÏ fI vhf¢I j®ÎÎVhè l¥HkD uÂR [VdHË fH ;úA
s¢ñD jú¥ÎG r<õ >ã nv hxVh́ gäI.iHÏ l<hkU l<[<n nv föéV ̀D
fVn “9”# 

>fVhiHlC , iÂ¥HvhË “3”& nhk¥VgD , iÂ¥HvhË  “7” kúHË nhnkN ;I
nv f¶†D aVhdX fV,Ë cn=D.iHÏ sÁæD l<[<n nv föéV oHμ nv
lÆHdöI fH iÂHË k<ß sÁ+ ),gD fH hséÆVhv >chn >Ë nv s¢P oHμ(
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sVuJ lé<sX [VdHË htChdA `ÎNh kÂ<nÍ , nv kéÎíI qVdF
hw¢¥Hμ ;HiA lD dHfN “3 ,7” # chç  , iÂ¥HvhË  “72” nv fòúD
hc  d: ̀|,iA& kÆA r¢¶Hè sÁæVdCÍ l<[<n nv kÎÂVô1oHμ  nv
lÎChË.iHÏ lòé„T píÂD jH 04 nvwN vh fV  qVdF cfVÏ l<vn
fVvsD rVhv nhnÍ , kúHË nhnkN ;I iÁæHlD ;I nv d: [VdHË lé±xL&
sÁæVdCÍ.iH nv v,hkHã y<xI ,v fHaÁN qVdF cfVÏ fVhÏ lÎChË.iHÏ
lòé„T sÁæVdCÍ d¥öHË hsJ# >kÈH iÂîÁÎK kúHË nhnkN ;I nv
>clHdA iÂHË oHμ fN,Ë sÁæVdCÍ dH fH j¶Nhn ;L sÁæVdCÍ& aÎHvÏ
;L uÂR hdíHn lD.a<n ;I lÎChË vs<ã >Ë fI lVhjF  fÎúéV hc oHμ
nhvhÏ sÁæVdCÍ hsJ#

v,pD ̀<v , iÂ¥HvhË “1” kÎC jHeÎV ̀<aA dH l<hkU sÁæD l<[<n
nv föéV oHμ& nv v,hkHã s¢ñD , vs<ã kHaD hc >kVh  fH hsé™HnÍ
hc aäÎI sHcÏ fHvhË nv d: t„<Ê ;<]: l<vn fVvsD rVhv nhnkN#
kéHd{ hdK fVvsD kúHË nhn ;I fI vyL hdK jû<v ;„D ;I ,[<n ̀<aA
sÁæD  nv v,Ï föéV oHμ& l<[F ;HiA vs<ã kHaD hc tVsHdA
>fD lD.=Vnn& ,[<n ̀<aA sÁæD fI lÎChË 51 jH 02 nvwN fHuE
htChdA vs<ã aNÍ , fI jNvd{ ;I <̀aA sÁæD hc hdK pN  fÎúéV
a<n lÆNhv vs<ã köäJ fI jÎÂHv aHiN )fN,Ë <̀aA sÁæD(
;HiA ]úÂæÎVÏ kúHË lD.niN# 

=H,vc “21”& kÎVdÁ+ , iÂ¥HvhkA “02” nvdHtéÁN ;I ,réD v,hkHã
nv,Ë aÎHviHdD fH föéV oH;D föÎHv pöHõ fI tVsHdA& [VdHË `ÎNh
lD.;ÁN lÆH,lJ föéV nv lÆHfG [VdHË fI.x<v uÂNÍ fI kHiÂ<hvÏ.iHÏ
;T föéV föéæD nhvn# hdK kHiÂ<hvdÈH ;I jñJ jÇeÎV uÂG aNdN
tVsHdA nv ;T föéV f<[<n lD.>dÁN fI kHÊ smrof deBo<hkNÍ
lD.a<kN# nv ]ÁÎK aVhd¢D |̀,iúæVhË lB;<v eHfJ ;VnkN ;I lN‰
;±sÎ: ;HiA qVdF hw¢¥Hμ nhvsD- ,döäHô )f(;I fH htChdA
uNn vdÁ<gNc)eR(w<vè lD =ÎVn& wNØ kÁÂ<nÍ , fI.x<v uÂ„D
;HvfVnÏ kNhvn# hdK k<ß lñN,ndJ kI jÁÈH fVhÏ qVdF hw¢¥Hμ
nhvsD- ,döäHô f„¥I fVhÏ sHdV l¶HngI.iHÏ iÎNv,gÎ¥D lÆH,lJ föéV
lHkÁN qVdF cfVÏ lHkÎÁ+  , aCÏ  kÎC wNØ lD.kÂHdN#

nv aVhdX xäÎ¶D& l¶Â<̈ [VdHË.iHÏ v,hkHã nhvhÏ uÂR ;ÂD
iöéÁN fI x<vÏ ;I kÂD j<hkÁN ;„ÎI kHiÂ<hvÏ.iHÏ ;T föéV dH cfVÏ
iHÏ l<[<n vh fI x<v ;HlG y<xI.,v sHckN# nv ]ÁÎK aVhd¢D
¨vkS “51” kúHË nhn ;I fVhÏ j¶ÎÎK lÆH,lJ dH qVdF hw¢¥Hμ
föéV& >Ë fòúD hc kHiÂ<hvÏ.iH ;I v,hkHã kÂD j<hkN >Ë. vh y<xI.,v
sHcn kÆA lÈÂD nv lñHsäI qVdF cfVÏ hd™H lD.kÂHdN# fV hdK
hsHõ ̀|,iúæV lB;<v fH hsé™HnÍ hc nhnÍ.iHÏ léÁ<uD nv hdK clÎÁI
kúHË nhn ;I lÆH,lJ föéV jH pN,n cdHnÏ fI nv[I y<xI.,v f<nË
cfVÏ föéV2föéæD nhvn& ;I fVhfV fH köäJ uÂR v,hkHã fI lé<sX
hvj™Hß cfVÏ hsJ# [VdHË.iHÏ ;L uÂR v,hkHã v,Ï <̀aA.iHÏ

sÁæD lÁHxR fÎHfHkD3d¥D hc kÂ<kI.iHdD hsJ ;I v,hkHã  kÂD.j<hkN
kHiÂ<hvÏ.iHÏ föéV vh fI x<v ;HlG y<xI.,v sHcn# fI iÂÎK ngÎG
>fVhiHlC , `Hvs<Ë “2” lÆH,lJ föéV nv lÆHfG [VdHË v,hkHã vh fI
h[ChdD lHkÁN lÆH,lJ oH;NhkI& kHiÂ<hvÏ.iHÏ föéV& lÆH,lJ
l<[D kHaD hc fVo<vn >ã fI sÁ+.iHÏ föéV , lÆH,lJ kHaD hc
j±xL v,hkHã nv heV fVo<vn r¢Vhè fHvhË jÆöÎL.fÁNÏ kÂ<nkN# nv
hdK ̀|,iA fI lÁ§<v ̀HsO fI ̀VsA.iHÏ l¢Vó aNÍ nv cdV fH hkíHÊ
>clHdA.iHÏ léÁ<ß& ;HvfVn l¶HngI.iHÏ cfVÏ nv pHgéD ;I v,hkHã fI
x<v ;HlG cfVÏ ;T föéV vh ̀<aHkNÍ , iÂîÁÎK fV iÂ¥ÁA uÂNÍ.hÏ
fÎK iÎNv,gÎ: [VdHË , kHiÂ<hvÏ.iHÏ föéV ,[<n kNhvn l<vn
fVvsD rVhv =VtJ# nv hdK ̀|,iA j<[I ,d|Í.hÏ fI sVuJ v,hkHã
, hvhdI v,ù lÁHsäD fVhÏ fV>,vn >Ë aNÍ hsJ& cdVh sVuJ v,hkHã
nv lN.‰.iHÏ [NdN fV>,vn tVsHdA ;I fV.hsHõ tV>dÁNiHÏ tVsHdúD
hsé<hv iöéÁN lHkÁN lN‰.iHÏ MESORUE& PPEW, TSEUG&
fI uÁ<hË d¥D hc ,d|=D.iHÏ hsHsD lN‰ l<vn hsé™HnÍ rVhv lD.=ÎVn#
“31&41&71&81&91”

iÂHË.=<kI ;I b;V =VndN n, V̀sA uÂNÍ.hÏ ;I nv hdK fVvsD
l¢Vó =VndNÍ fI aVó cdV hsJ^

1- sI l¶HngI l¶V,́ lHkÎÁ+& nhvsD ,döäHô , aCÏ ;I f¢<v
jñ„Î„D rHfG jäNdG fI d¥NdæVkN& nv j¶ÎÎK sVuJ v,hË >ã hc ]I
nv[I huéäHvÏ fVo<vnhv iöéÁN , ;NhlÎ: hc >kÈH fI kñ< fÈéVÏ
l¶V́ ,hr¶D iÎNv,gÎ: [VdHË. lD.fHaÁN ?

2- ]æ<kI lD.j<hË fI fÈéVdK ,[ÈD sVuJ v,hkHã vh fV>,vn
kÂ<n?  

d¥D hc v,ù.iHÏ l¶Â<‰ fV>,vn sVuJ [VdHË& hsé™HnÍ hc  d:
vhf¢I jíVfD hsJ ;I fÎK qVdF hw¢¥Hμ nhvsD- ,döäHô )f(fH
uNn vdÁ<gNc ,[<n nhvn “62& 4”# nv hdK vhf¢I jíVfD& qVdF
hw¢¥Hμ )f(fH htChdA uNn vdÁ<gNc fI x<v l¶Â<‰ ;HiA ̀ÎNh lD
;ÁN# hlJ “5” fH |̀,iA.iHÏ lé¶NnÏ ;I hkíHÊ nhn fI ,[<n
lñN,ndJ iHÏ cdHnÏ nv ;HvfVn uÂ„D hdK vhf¢I ̀D fVn ;I fI x<v
uÂNÍ kHaD hc q¶T k§VÏ hdK =<kI l¶HngI.iH hsJ# fÁHfVhdK nv hdK
fVvsD j±ù aNÍ jH lñN,ndJ.iHÏ k§VÏ hdK l¶HngI.iHÏ l<vn
lÆHdöI >lHvÏ rVhv =VtéI , v,aD [HdæCdK fVhÏ fV>,vn fÈéV , nrÎÆéV
sVuJ [VdHË ;I nhvhÏ lñN,ndJ käHaN ̀ÎúÁÈHn , l¶VtD a<n#

nv hdK fVvsD& 5 nséI >lHv l<vn hsé™HnÍ rVhv =VtéI hsJ )[N,‰
8(# sI nséI hc hdK >lHv )[N,‰2( pHwG kéHd{ >clHdA.iHÏ
wñVhdD , aäÎI.sHcÏ fHvù nv >clHdúæHÍ hsJ ;I j<sX kæHvkNÍ
hkíHÊ =VtéI , n, nséI ndæV )[N,‰3( lVf<£ fI >lHvÏ hsJ ;I
fVhÏ jHmÎN k§VdHè l¢Vó aNÍ& hc >lHv l<[<n nv lÁHfU lVf<£ fI
sHdV |̀,iúæVhË l<vn hsé™HnÍ rVhv =VtéI hsJ# k¥éI ndæV hdÁ¥I
fVhÏ hvhdI d: v,ù lÁHsF nv fV>,vn sVuJ [VdHË v,hkHã hc fÎK
l¶HngI.iHÏ léNh,‰ fI x<v ,d|Í hc tVl<‰ lHkÎÁ+ hsé™HnÍ aNÍ hsJ#
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1- Profile 
2- Inundation Ratio
3- Desert Pavement



l<hn , v,ùiH
>clHdA.iHÏ kæHvkNÍ aHlG n, fòA hsJ ;I d: fòA lVf<£ fI

>clHdA.iHÏ hkíHÊ aNÍ nv >clHdúæHÍ eHfJ tVsHdA , fòA n,Ê
lVf<£ fI >clHdA.iHÏ wñVhmD lD.fHaN# 

1- aäÎI.sHcÏ fHvhË , v,hkHã nv >clHdúæHÍ eHfJ tVsHdA
fVhÏ hkíHÊ hdK fòA hc >clHdA.iH& hc d:. .nséæHÍ t„<Ê

>clHdúæHiD lé¶„R fI nhkúæHÍ =Vd™ÎJ hséVhgÎH fI kHÊ =HjöV1fI x<‰
8/5 léV ,uV° d: léV ;I jH uÂR 02 sHkéÎÂéV hc oHμ l<vn
fVvsD V̀ aNÍ f<n hsé™HnÍ aN )jû<dV 1(# fHvhË l<vn kÎHc )001
lÎ„DléV nv sHuJ fI lÁ§<v júNdN tV>dÁNiHÏ tVsHdúD( j<sX d:
sVÏ hc ̀öéHk:.iHÏ fH r¢V fCvø ;I nv hvj™Hß 9 léVÏ hc s¢P t„<Ê
rVhv nhaéÁN& , fHvhkD fH r¢V lé<sX 3/2 lÎ„D léV j<gÎN lD.;VnkN&
aäÎI.sHcÏ =VndN# oHμ l<vn hsé™HnÍ nv hdK >clHdA nhvhÏ fHtJ
g<Ê aÁD )fVhÏ fI pNhrG vsHkNË heV léÆHfG fÎK iÎNv,gÎ: [VdHË ,
kHiÂ<hvÏ.iHÏ föéV( f<nÍ ;I kéHd{ j<cdU hkNhcÍ bvhè >Ë fI v,ù
iÎNv,léV , kÎC fVoD ndæV hc ,d|=D.iHÏ tÎCd¥D , aÎÂÎHdD >Ë nv
[N,‰ 1 hvhdI aNÍ hsJ# 

v,Ï oHμ lB;<v sI nséI >clHdA.iHÏ lòé„T fH v,hkHã jÁÈH&
fHvhË jÁÈH , v,hkHã iÂVhÍ fH fHvhË l<vn fVvsD rVhv =VtJ# nv
>clHdA.iHÏ lVf<£ fI v,hkHã jÁÈH , kÎC v,hkHã iÂVhÍ fH fHvkN=D&
>ã c̈‰ hc hféNhÏ t„<Ê fH d: nfD eHfJ& ;I fH hsé™HnÍ hc d: lòCË
fH hvj™Hß eHfJ >ã jHlÎK lD.aN& fV v,Ï föéV oHμ hqHtI lD.aN#
fVhÏ >clHdAiHÏ lVf<£ fI [VdHË ,vrIhÏ fI lÁ§<v uNÊ jú¥ÎG
aÎHv& lÆHndV nfD hsé™HnÍ aNÍ fI uÁ<hË v,hË >ã , iÂîÁÎK aÎF

huÂH‰ aNÍ fV v,Ï t„<Ê fI jVjÎF fÎK 76/0- 261/0 gÎéV nv eHkÎI
, 50/0 jH 5/3 nvwN& f<n# fVhÏ [VdHË aÎHvÏ ;I nv röÂJ f¶N
j<qÎP nhnÍ lD.a<n aÎF huÂH‰ aNÍ nv t„<Ê fÎK 5/0 jH 5/01
nvwN nv k§V =VtéI aN #[CdÎHè >clHdA.iH hc räÎG jV;ÎF.iHÏ
lòé„T aÎF , nfD , j¶Nhn >clHdA.iH nv [N,‰ 2 b;V aNÍ hsJ# 

lÎHkæÎK sVuJ v,hkHã )V
_

( nv ;„ÎI lVhpG >clHdA fI ,sÎ„I
v,ù vndHfD lñ„<‰ kÂ: ;„V,v sNdL2nv oV,[D t„<Ê
hkNhcÍ.=ÎVÏ lD.aN# nv hdK v,ù fH hqHtI ;VnË lñ„<‰ kÂ: x¶HÊ
nv d: tHw„I lúòW hc hféNhÏ löÎV t„<Ê )oX( ,  hkNhcÍ.=ÎVÏ
iNhdJ hg¥éVd¥D )CE([VdHË fI ,sÎ„Ã d: hg¥éV,n nv kÆ¢I
oV,[D t„<Ê& lÎHkæÎK sVuJ v,hkHã fH j¶ÎÎK clHË hkéúHv lñ„<‰
kÂ: hc kÆ¢I jCvdR jH lñG oV,ì hc t„<Ê hc v,Ï kÆ¢I h,ì3&
iNhdJ hg¥éVd¥D dH lV;C s¢P4>Ë lñHsäI =VndN# “71” a¥G1
kÎÂVô föéV l<vn hsé™HnÍ hc t„<Ê >clHdúD vh iÂVhÍ fH sI k<ß >clHdA
l<vn hsé™HnÍ , iÂîÁÎK lñG jCvdR lñ„<‰ kÂ: [ÈJ hkNhcÍ.=ÎVÏ
sVuJ v,hkHã kúHË lD.niN#

fI lÁ§<v fVvsD wñJ l¶Hn̈è lB;<v nv [VdHË aÎHvÏ&
j¶NhnÏ hc >clHdAiH kÎC fV v,Ï d: aÎHv löé¢Î„D a¥G hkíHÊ
=VtJ# fNdK kñ< ;I fVhÏ ;HiA o¢HÏ kHaD hc jú¥ÎG aÎHviHÏ
lé¶Nn ;I fI x<v l¶Â<‰ nv heV v,hkHã , fHvkN=D hdíHn lD.a<n&
hféNh d: oVhù fV v,Ï s¢P t„<Ê hdíHn kÂ<nÍ , såS h[HcÍ nhnÍ

u„<Ê , lÈÁNsD >fòÎCnhvÏ hdVhËsH‰ h,‰ - aÂHvÍ 2 - ̀HdÎC 6831 47

a¥G  1- kÂHmD hc t„<Ê , aäÎI sHc fHvhË nhkúæHÍ =Vd™ÎE

1- Griffith university Tilting flume Simlated Rainfall facility
2- salt- tracing technique
3- Peak
4- Centroid



lD.aN jH tVhdÁN.iHÏ xäÎ¶D tVsHdA fV v,Ï hdK aÎHv hkíHÊ =ÎVn& ,
nv kÈHdJ jÂHÊ ,d|=D.iHÏ iÎNv,gÎ¥D [VdHË hc räÎG uÂR [VdHË ,
uV° fḦ , `HdÎK aÎHv ,  iÂîÁÎK sVuJ [VdHË fV v,Ï hdK j:
aÎHv hkNhcÍ.=ÎVÏ aN#

2-2- >clHdA.iHÏ wñVhdD^
>clHdA.iHÏ wñVhmD kæHvkNÍ nv d: lCvuI.Ï >kHkHõ,hrU nv

aÈV fVdSfK hdHgJ ;<mÁCgÁN hséVhgÎH fH x<‰ [®VhtÎHdD )Ò81,
¬351( aVrD , uV° [®VhtÎHdD )Ò62,¬63( [Á<fD fH fHtJ oHμ
g<Ê aÁD hkíHÊ aN#  fVhÏ hdK lÁ§<v hc j¶NhnÏ [<Ï , ú̀éI hdK
lCvuI fH uV°31/0 jH 33/0 léV ;I x<‰ >kÈH fÎK 7 jH 8 léV lé®ÎV

f<n hsé™HnÍ aN# nfD [VdHË nv [<Ï fH hsé™HnÍ hc nséæHÍ  t„<léV ,
sVuJ >Ë kÎC fH hsé™HnÍ hc jCvdR vk+ nv kÆ¢I lúòûD hc [<Ï ,
vndHfD >Ë fH j¶ÎÎK lNè clHË vsÎNË gäI [„<dD vk+ fI oV,[D
[<Ï hkNhcÍ.=ÎVÏ aN# nv hdK v,ù fVhÏ j¶ÎÎK lÎHkæÎK sVuJ >ã
hc qVdF ;HiA 76/0 fVhÏ jäNdG sVuJ lH;CdÂL s¢ñD )gäI
[„<dD vk+( fI sVuJ lé<sX hsé™HnÍ aN “61”# =V]I ;ÂÎJ hdK
qVdF o<n léÁHsF fH uNn , vdÁ<gNciHÏ lòé„T kÎC lé™H,è hsJ
“11”#  

j¶Nhn >clHdA.iHÏ hkíHÊ aNÍ nv iV l<vn fI iÂVhÍ lÆNhv nfD ,
aÎF huÂH‰ aNÍ fVhÏ iV >clHdA nv [N,‰ )2( >lNÍ hsJ#
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[N,‰1- ,d|=D.iHÏ tÎCd¥D , aÎÂÎHdD oHμ l<vn hsé™HnÍ

nvwN aK 
vdC

nvwN aK
nvaJ

nvwN sÎ„J nvwN võ nvwN lHnÍ
>gD

CE

)m/Sd(
Hp

)5:1(

uÂR kÂ<kI.fVnhvÏ
)m(

35 04 5 2 2/1 71/0 1/7 1/0- 0  

[N,‰ 2- j¶Nhn >clHdA.iHÏ hkíHÊ aNÍ )fI ,sÎ„I aäÎI.sHcÏ fHvhË , v,hkHã( fI iÂVhÍ ,q¶ÎJ aÎF , nfD

j®ÎVhè nfD )%( j®ÎVhè aÎF )%( j¶Nhn >clHdA iH k<ß [VdHË lÁäU nhnÍ iH

3-01*76/0-3-01*61/0 5/3-50/0 15 ,vrI hÏ
nhnÍ.iHÏ >clHdúæHiD

3-01*93/2-3-01*30/1 5/01-5/0 32 aÎHvÏ 

3-01*12/8-3-01*63/0 5-2/3 91 aÎHvÏ nhnÍ.iHÏ wñVhmD

a¥G 1- kÎÂVô föéV  oHμ l<vn hsé™HnÍ nv t„<Ê >clHdúD fI iÂVhÍ kÂHdA sI k<ß >clHdA hkíHÊ aNÍ fH fHvhË fHaNè eHfJ )P(, v,hkHã jÁÈH
)oX kÆ¢I ]ÎK t<rHkD( , v,hkHã iÂVhÍ fH fHvhË )oX ̀V(# lñG jCvdR kÂ: sNdL fVhÏ hkNhcÍ =ÎVÏ sVuJ [VdHË kÎC nv a¥G kúHË nhnÍ aNÍ

hsJ “52”#



3- hsé™HnÍ hc >clHdA.iHÏ sHdVdK nv lÁHfU lòé„T
fI lÁ§<v fVvsD wñJ l¶Hn̈è kHläVnÍ aNÍ nv j¶ÎÎK ,hr¶D

cfVÏ föéV nv aVhdX lòé„T hc [Â„I k<ß oHμ jú¥ÎGniÁNÍ föéV
, aVhdX ,[<n , dH uNÊ ,[<n vs<ã u±,Í fV n, sVÏ hc
>clHdAiHdD ;I j<sX kæHvkNÍ nv >clHdúæHÍ , nv lCvuI hkíHÊ
=VndN hc kéHd{ n, nséI >lHv pHwG hc fVvsD.iHÏ l<[<n nv lÁHfU
lòé„T d¥D hc hlVd¥H , ndæVÏ hc ;ú<v ;HkHnh ;I kéHd{ pHwG hc
>clHdA.iHÏ >kÈH fI x<v ;HlG nv lÁHfU nvì aNÍ f<n hsé™HnÍ aN#
fVvsD.iHÏ hdK |̀,iúæVhË kÎC fVv,Ï oHμ.iHÏ aÁD hkíHÊ aNÍ
f<n fH hdK hoé±́ ;I >clHdA.iHÏ =HÏ , iÂ¥HvhkA “31” iÂVhÍ fH
fHv vs<ã ,gD >clHdA.iHÏ gD , >fVhiHlC “61” tHrN fHv vs<ã f<nÍ
hsJ# [N,‰3 fVoD hc ,d|=D.iHÏ iÎNv,gÎ¥D [VdHË hc räÎG
aÎF& nfD , pHgJ [VdHË , j¶Nhn>clHdA.iHÏ hkíHÊ aNÍ vh fH b;V
lÁäU >kÈH kúHË lD.niN#

4- j¶ÎÎK qVdF cfVÏ lHkÎÁ+ fVhÏ [VdHË ,vrI.hÏ
hc >kíHdD ;I lñHsäI qVdF cfVÏ fH ;HvfVn l¶HngI lHkÎÁ+ nv

a¥G ;±sÎ: >Ë fVhÏ v,hkHfD ;I iÂVhÍ fH fHvhË hsJ hpéÂHÚ¨ fH
lÆNhvÏ o¢H iÂVhÍ lD fHaN )f¶„J yÎV d¥Á<hoJ f<nË [VdHË ,
j®ÎÎV uÂR >ã nv x<‰ aÎF , iÂîÁÎK j±xL kHaD hc fVo<vn
r¢VÍ.iHÏ fHvhË fV [VdHË v,hkHã( v,ù cdV fVhÏ hw±ó hdK vhf¢I
fVhÏ fV>,vn qVdF cfVÏ& l<vn hsé™HnÍ rVhv =VtJ “52”#

fI ngÎG k™<b kHB̀dV f<nË ;T t„<Ê )fN,Ë ci¥úD( , haäHß oHμ
räG hc aV,ß iV >clHdA& fNdÈD hsJ ;I aNè v,hkHã )Q( nv
,hpN s¢P t„<Ê fVhfV fH aNè fHvkN=D )P( aäÎI.sHcÏ aNÍ hsJ#
hc xVtD aHv píÂD [VdHË )q(nv ,hpN uV° t„<Ê xäR l¶HngI. cdV
fH htChdA tHw„I )x(hc hféNhÏ t„<Ê htChdA lD.dHfN# 

1(                                                                                xP+ niq =)x(q

;I nv hdK l¶HngI niq v,hkHã hqHtI aNÍ  dH nfD ,v,nÏ nv hféNhÏ
t„<Ê hsJ# )x(q& lÆNhv nfD nv l¥HË x,  P aNè eHfJ fHvkN=D
hsJ# 

hc >kíHdD ;I sVuJ [VdHË fH htChdA tHw„I hc hféNhÏ t„<Ê )x(

htChdA ̀ÎNh lD ;ÁN& sVuJ lé<sX [VdHË )
_
V( fH nv nsJ nhaéK

clHË )t( , tHw„I.Ï lñG hqHtI ;VnË kÂ: hc hféNhÏ t„<Ê )ox-L(&
) a¥G 1( fH hsé™HnÍ hc l¶HngI.Ï cdV fI nsJ lD >dN^

2(                                                                                    t/)ox-L( =
_
V

nv hdK l¶HngI L& x<‰ t„<Ê  ox tHw„I fÎK hféNhÏ t„<Ê jH lñG
jCvdR kÂ: sNdL ,  t clHË lé<sX pV;J 

lñ„<‰ kÂ: hsJ ;I fH hsé™HnÍ hc l¶HngI.Ï cdV fI nsJ lD >dN#

3(                                                                                               xd
V 

ò
L

ox
=t 

sVuJ [VdHË )V( fVhÏ [VdHË ,vrI hÏ fH hsé™HnÍ hc l¶HngI.Ï
lHkÎÁ+ fI w<vè cdV fVh,vn lD.a<n^

4(                                                                               n
3/2D 2/1S = V

;I nv hdK l¶Hn‰ SaÎF , DuÂR [VdHË ,n kÎC qVdF cfVÏ
lHkÎÁ+ lD.fHaN# fH hsé™HnÍ hc vhf¢I Ï VD=q, [HdæCdÁD >Ë nv
l¶HngI.Ï 4& S̀ hc pB́ D , kÎC fH j<[I fI vhf¢I )1( lD.j<hË
k<aJ^ 

5(                                                          5/2)xP+niq( 5/3)n/2/1
S(=V

fH [HdæCdÁD  Vnv l¶HngI )3( fH lÆNhv fI nsJ >lNÍ fVhÏ >Ë hc
l¶HngI.Ï )5( fVhÏ lñHsäI t, såS [HdæCdÁD t nv l¶HngI.Ï)2(
o<hiÎL nhaJ^

6 (  
3/5)ox-L(3/5 )

_
V/P( 2/1S 3/5)5/3( = n

3/5“)oxP+niq(-5/3)LP+niq(”

iÂHË =<kI ;I nv hféNh haHvÍ aN& l¶HngI.Ï )6( fVhÏ fV>,vn
qVdF cfVÏ lHkÎÁ+ nv aVhd¢D ;I [VdHË nhvhÏ d: v,hkHã
,v,nÏ iÂVhÍ  fH fHvkN=D , dH fHvkN=D jÁÈH fHaN l<vn hsé™HnÍ rVhv
lD.=ÎVn , fÁHfVhdK l¶HngI ;±sÎ: h,gÎI fNdK jVjÎF hw±ó aNÍ
hsJ “52”#

qVdF cfVÏ lHkÎÁ+ fVhÏ >clH.dA.iHÏ fH v,hkHã jÁÈH& fH hsé™HnÍ
hc a¥G ;±sÎ: l¶HngI.Ï lHkÎÁ+ fV>,vn =VndN# 

7(                                                                           3/5V/2/1S3/2q=n

;I nv hdK vhf¢I S&q,V;ÂÎJ iHÏ rHfG hkNhcÍ =ÎVÏ iöéÁN ,
räÚ± j¶VdT aNÍ.hkN#

5-2 j¶ÎÎK qVdF cfVÏ lHkÎÁ+ fVhÏ [VdHË aÎHvÏ
fVhÏ hkíHÊ >clHdA.iHÏ tVsHdA aÎHvÏ hc v,hkHã jÁÈH )fN,Ë

fHvù( hsé™HnÍ aN& nv hdK pHgJ sVuJ [VdHË fI u„J htChdA
uV° aÎHv& Wnv röÂéÈHÏ `HdÎK t„<Ê nhvhÏ j®ÎÎVhè l¥HkD
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[N,‰ 3- j¶Nhn >clHdA.iHÏ hkíHÊ aNÍ )hsé™HnÍ hc lÁHfU( fI iÂVhÍ ,q¶ÎJ aÎF , nfD

j®ÎVhè nfD )%( j®ÎVhè aÎF )%( j¶Nhn >clHdA iH k<ß [VdHË lÁäU nhnÍ iH

3-01*42/0-3-01*10/0 02-2 02 ,vrI hÏ =HÏ ,iÂ¥HvhË)0991(

3-01*76/3-3-01*71/0 5/9-2 501 ,vrI hÏ gD , >fVhiHÊ)7991(



lD.fHaN&# fV xäR l¶HngI lHkÎÁ+  lD j<hË k<aJ^ 
8(                                                                            3/2

)x(
R )n/2/1S( = V

;I nv hdK l¶HngI 
)x(

R a¶Hß iÎNv,gÎ¥D aÎHv lD fHaN ;I o<n
nhvhÏ j®ÎÎVhè l¥HkD hsJ& fÁHfVhdK sVuJ lé<sX [VdHË 

_
Vhc

lñG jCvdR lñ„<‰ kÂ: )0x=x(jH hkéÈHÏ t„<Ê fVhfV o<hiN f<n fH^ 

9(                         xd3/2
)x(

Rò
L

ox   

2/1S       = )ox-L(/xdVò
L

ox 
= 

_
V

)ox-L(n

fÁHfVhdK qVdF cfVÏ lHkÎÁ+ fH ;HvfVn l¶HngI )9( , hsé™HnÍ hc
hkéæVh‰ fI w<vè uNnÏ)yllaciremuN(lñHsäI =VndN# fNdÈD
hsJ ;I fH nv k§V =VtéK l¶HngI )9( lÎHkæÎK a¶Hß iÎNv,gÎ¥D lÑeV

vaR& lD j<hkN fI w<vè l¶HngI cdV fVhÏ l¶HngI lHkÎÁ+ j¶VdT
a<n#

01(                                                         )ox-L( /xd3/2
)x(

Rò
L

ox
= 3/2

va
R

v,hfX lúHfÈD vh kÎC lD j<hË fVhÏ fV>,vn sHdV l¶HngI iHÏ
lÆH,lJ föéV lHkÁN  fnv tVl<‰ nhvsD- ,döäHô , Cnv tVl<‰ aCÏ
j¶ÎÎK kÂ<n#  

fñE , kéÎíI=ÎVÏ^
fH ,[<n fVjVÏ l¶HngI nhvsD- ,döäHô hc kÆ¢I k§V fN,Ë f¶N

f<nË qVdF hw¢¥Hμ& l¶HngI.iHÏ lHkÎÁ+ , aCÏ f¢<v l¶Â<‰
nhvhÏ ;HvfVn ,sÎ¶éVÏ iöéÁN# fÁHfVhdK nv hdK fVvsD& iV sI k<ß
l¶HngI lB;<v hc k§V nhvh f<nË j<hkHdD ̈cÊ nv júVdP ,q¶ÎJ
iÎNv,gÎ¥D [VdHË fH hsé™HnÍ hc 5 nséI >lHv pHwG hc >clHdA.iHÏ
lòé„T l<vn lÆHdöI , hvcdHfD rVhvnhnÍ aNÍ.hkN# ,d|=D.iH ,
[CdÎHè hdK sI l¶HngI , lé®ÎViHÏ jú¥ÎG niÁNÍ >kÈH fVhÏ [VdHË
,vrI.hÏ , iÂîÁÎK [VdHË aÎHvÏ nv [N,‰ 4 >lNÍ hsJ# nv hdK
[N,‰ sVuJ [VdHË fVhÏ [VdHË aÎHvÏ , ,vrI.hÏ fVhsHõ
lé®ÎViHÏ rHfG hkNhcÍ.=ÎVÏ j<wÎT aNÍ hsJ# nv l<vn [VdHË
aÎHvÏ nv d: aÎHv fH uV° W, a¶Hß iÎNv,gÎ¥D R& nfD [VdHË
G& ) s/3m([HdæCdK qaNÍ hsJ# fVhÏ fNsJ >,vnË uÂR [VdHË
)D(kÎC hc vhf¢I.Ï   VW/G=D hsé™HnÍ aNÍ hsJ#

v,aD ;I fVhÏ j¶ÎÎK wñJ l¶Hn̈è cfVÏ föéV fI oNlJ =VtéI
aNÍ fNdK jVjÎF hsJ ;I vhf¢I dH iÂäöéæD fÎK sVuJ hkNhcÍ =ÎVÏ
aNÍ )V(hc d: xV́ , jV;ÎäD hc sHdV lé®ÎViHÏ l¶HngI.iHÏ cfVÏ
lHkÁN aÎF föéV S, nfD [VdHË  q&;I nv sÂJ vhsJ l¶HngI.iHÏ
cfVÏ k<aéI aNÍ )[N,‰ 4( hc xV́ ndæV fVhÏ iV ;NhÊ hc 5 =V,Í
>lHv l<vn hsé™HnÍ& nv d: nséæHÍ lñ<v lòéûHè l<vn hvcdHfD
rVhv    lD.=ÎVn# fI uäHvè ndæV kñ<Í fVhcù vhf¢I o¢D l<[<n fÎK
sVuJ v,hkHã , sHdV lé®ÎViHÏ l¶HngI lHkÁN pHw„†Vã qShféNh
fVhÏ [VdHË ,vrI.hÏ nv d: nséæHÍ lñ<v lòéûHè j¶ÎÎK lD.a<n#
fNdÈD hsJ ;I fVhÏ [VdHË aÎHvÏ fíHÏ q& uHlG.iHÏ jú¥ÎG
niÁNÍ >Ë d¶ÁD vhf¢I fÎK uV° aÎHv , uÂR v,hkHã , dH a¶Hß

iÎNv,gÎ¥D lÆ¢U >Ë )R(nv k§V =VtéI lD.a<n#
iÂHk¢<v ;I nv [N,‰ 4 lúHiNÍ lD.a<n hvjäH£ fÎK V, sHdV

lé®ÎV.iH k§ÎV S, q), dH G&W&D( fVhÏ l¶HngI aCÏ , nhvsD-
,döäHô d¥öHË hsJ& fÁHfVhdK nv hdK v,ù tÆX d¥D hc hdK n,
l¶HngI d¶ÁD l¶HngI nhvsD- ,döäHô fH l¶HngI lHkÎÁ+ l<vn lÆHdöI
rVhv =VtéI hsJ# kÂ<kI.hÏ hc vhf¢I lB;<v fVhÏ   nhnÍ.iHÏ >clHdúD
gD , >fVhiHlC “61” , l¶HngI qVdF hw¢¥Hμ nhvsD- ,döäHô
jVsÎL =VndNÍ hsJ# ;I kéHd{ >Ë nv a¥G 2 >lNÍ hsJ#

h=V tV° ;ÁÎL ;I l¶HngI cfVÏ fÎHË ;ÁÁNÍ.Ï ,hr¶D [VdHË
iÎNv,gÎ¥D , u<hlG jú¥ÎG niÁNÍ.Ï >Ë fHaN& vhf¢I l<[<n fÎK
sVuJ v,hkHã )V(, pHw„†Vã n, uHlG aÎF , nfD )qS(nv
xV́ ndæV l¶HngI fHdN fû<vè o¢D löéÆÎÂD fHaN ;I fN,Ë uV°
hc läNh1hc lV;C lòéûHè uä<v kÂHdN#

iÂHkæ<kI ;I nv a¥G 2 ndNÍ lD.a<n vhf¢I o¢D l<[<n fÎK
sVuJ , lé®ÎViHÏ b;V aNÍ hc läNÅ lòéûHè uä<v kÁÂ<nÍ hsJ# fH
hsé™HnÍ hc hdK v,ù lúòW =VndN ;I iÎî¥NhÊ hc l¶HngI.iHÏ
cfVÏ )dH lÆH,lJ föéV( nhvhÏ hdK aVhdX hdNÍ.>‰ kÂD.fHaN# fI iÂÎK
ngÎG fVhÏ lÆHdöI sI k<ß l¶HngI lB;<v hc n, ;ÂÎJ ( 2r qVdF
iÂäöéæD( , uHlG uV° hc läNÅ f¶Á<hË l¶ÎHviHÏ fVhcù v,hfX
o¢D l<vn k§V& hsé™HnÍ aN# fI uäHvè ndæV ;<]: f<nË  lÆNhv
uV° hc läNÅ , kCnd: f<nË qVdF iÂäöéæD )2r(fI d: kúHË
niÁNÍ j<hkHdD fÎúéV >Ë l¶HngI nv fV>,vn sVuJ [VdHË o<hiN f<n#

kéHd{ fVvsD lÆHndV qVdF iÂäöéæD , uV° hc läNÅ fVhÏ n,
l¶HngI lHkÎÁ+ , nhvsD- ,döäHô fH hsé™HnÍ hc 5 nséI nhnÍ.iHÏ
>clHdúD fI jVjÎF fVhÏ [VdHË aÎHvÏ , [VdHË ,vrI hÏ nv [Nh,‰ 5
, 6 >lNÍ hsJ# kéHd{ pHw„I kúHË lD.niN ;I nv l<vn [VdHË
,vrI.hÏ fVhÏ iÂI nhnÍ.iHÏ >clHdúD lÆNhv qVdF iÂäöéæD l¶HngI
lHkÎÁ+ köäJ fI l¶HngI nhvsD- ,döäHô fCv=éV f<nÍ , lÆNhv uV°
hc läNÅ  >Ë ;<]¥éV hsJ#

kéÎíI.iHÏ fVvsD [VdHË aÎHvÏ nv >clHdA.iHÏ kæHvkNÍ kúHË
lD.niN ;I lÆNhv qVdF iÂäöéæD l¶HngI lHkÎÁ+ köäJ fI l¶HngI
nhvsD- ,döäHô fCv=éV hsJ# ,gD lÆNhv uV° hc läNÅ l¶HngI
lHkÎÁ+ tÆX nv >clHdA.iHÏ lCvuI.hÏ ;<]¥éV hsJ , nv l<vn
>clHdA.iHÏ t„<Ê lÆNhv uV° hc läNÅ l¶HngI nhvsD- ,döäHô köäJ
fI l¶HngI l¶HngI lHkÎÁ+ ;<]¥éV hsJ# 

fI x<v ;„D iÎî¥NhÊ hc l¶HngI.iHÏ cfVÏ f¢<v ;HlG hc kÆ¢I k§V
n, uHlG l<vn >clHdA )qVdF iÂäöéæD , uV° hc läNÅ( kÂHdÁNÍ
,hr¶D nhnÍ.iHÏ lòé„T >clHdúD kä<nkN ,gD kéHd{ fVvsD nhnÍ.iHÏ
>clHdúD kúHË nhn ;I l¶HngI lHkÎÁ+ fH nhaéK 2rfÎúéV , uV° hc
läNhM ;ÂéV köäJ fI l¶HngI nhvsD- ,döäHô ), iÂîÁÎK l¶HngI
aCÏ(  fVjVÏ köäD nhvn# 
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1- Intercept
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[N,‰4- júVdP sI l¶HngI l¶V,́ lÆH,lJ [VdHË iÂVhÍ fH lé®ÎViHÏ l¶HngI

k<ß l¶HngI

lHkÎÁ+

nhvsD- ,döäHô

aCÏ

k<ß [VdHË

,vrI.hÏ

aÎHvÏ

,vrI.hÏ

aÎHvÏ

,vrI.hÏ

aÎHvÏ

tVl<‰ qVdF cfVÏl¶Hn‰ sVuJ)V(fVhsHõ sHdV uHl„ÈHÏ rHfG hkNhcÍ.=ÎVÏ

[N,‰ 5- fVvsD >lHvÏ n, l¶HngI lHkÎÁ+ , nhvsD- ,döäHô fH hsé™HnÍ hc 5 nséI nhnÍ.iHÏ >clHdúD fVhÏ [VdHË ,vrI hÏ#

lÁäU nhnÍ.iH )j¶Nhn >clHdúÈHÏ hkíHÊ aNÍŸN(

=HÏ , iÂ¥HvhË)0991(
)02=N(

v,pD.̀<v)7991(
)15=N(

gD , >fVhiHlC)7991(
)501=N( k<ß l¶HngI

2R uV° hc läNh 2R uV° hc läNh 2R uV° hc läNh

459/0 21/0 988/0 671/0 169/0 81/0 lHkÎÁ+

809/0 541/0 818/0 741/0 419/0 212/0 nhvsD- ,döäHô

[N,‰ aÂHvÍ 6- fVvsD >lHvÏ n, l¶HngI lHkÎÁ+ , nhvsD- ,döäHô fH hsé™HnÍ hc nhnÍ iHÏ >clHdúD kæHvkNÍ fVhÏ [VdHË aÎHvÏ#

lÁäU nhnÍ.iH )j¶Nhn >clHdúÈHÏ hkíHÊ aNÍŸN(

v,pD.̀<v)7991()>clHdúÈHÏ wñVhdD(
)91=N(

v,pD.̀<v)7991()>clHdúÈHÏ t„<Ê(
)62=N( k<ß l¶HngI

2R uV° hc läNh 2R uV° hc läNh

829/0 580/0 278/0 602/0 lHkÎÁ+

129/0 261/0 238/0 561/0 nhvsD- ,döäHô



4- v,ù [NdN fVhÏ fV>,vn sVuJ v,hkHã
iÂHË =<kI ;I b;V =VndN fI u„J fVjVÏ köäD l¶HngI lHkÎÁ+

köäJ fI sHdV l¶HngI.iHÏ l<vn lÆHdöI& nv hnhlI fVhÏ `ÎúÁÈHn d:
v,ù [NdN fV>,vn sVuJ v,hkHã hc l¶HngI lHkÎÁ+ hsé™HnÍ aNÍ
hsJ#

a¥G ;„D l¶HngI lHkÎÁ+ fVhÏ fV>,vn sVuJ v,hkHã nv [VdHË
,vrI.hÏ , [VdHË aÎHvÏ fI w<vè cdV hsJ ̂

11(                                                                          3/2R
2/1S

n= V

;I nv hdK l¶HngI fVhÏ [VdHË ,vrI.hÏ fíHÏ RdH a¶Hß
iÎNv,gÎ¥D lD j<hË uÂR >ã )D(vh lÁ§<v kÂ<n# nfD ,hpN )q(

fVhÏ iV n, pHgJ [VdHË ,vrI.hÏ , [VdHË  aÎHvÏ fH lÆ¢U löé¢ÎG
a¥G fVhfV hsJ fH^

21(                                                                                            VD=q

fH [HkúÎK ;VnË )D2+W(
DW=Rnv l¶HngI )11( , f¥Hv fVnË

l¶HngI )21( nhvdL^
31(                                                              4/0]

l+1
q   [ 

3.0S
6.0n  

=V

nv vhf¢I.Ï hoÎV fVhÏ sHnÍ ;VnË tVl<‰ pHw„I fI [HÏ köäJ

W/D2& ;I hc föX vhf¢I fNsJ lD.>dN& hc uHlG lhsé™HnÍ aNÍ
hsJ# fI uäHvè ndæV lfVhfV hsJ fH ̂

41(                                                                                       W/D2=l
fVhÏ [VdHË ,vrI.hÏ ;L uÂR ;I uÂR v,hkHã köäJ fI uV° föéV

föÎHv ;L hsJ hdK köäJ vh lD j<hË w™V tV° kÂ<n fÁHfVhdK nhvdL^
51(                                                                                    4.0q3.0S =V

6.0n

h=V l¶HngI )31( ;I a¥G ndæVÏ hc l¶HngI lHkÎÁ+ vh kÂHdA

lD.niN hc k§V lHiÎJ fÎHË ;ÁÁNÍ ,hr¶D [VdHË ,vrI.hÏ fHaN )0=l(
vhf¢I fÎK sVuJ v,hkHã )V(, pHw„†Vã n, uHlG )4.0q3.0S(
fHdN fû<vè o¢D löéÆÎL fHaN ;I fH aÎF Bhc lV;C lòéûHè
uä<v kÂHdN#

61(                                                                                         3
 5-

B=n

pH‰ nhnÍ.iHÏ gD , >fVhiHlC “61” ;I >clHdA. >kÈH nhvhÏ nhlÁI
föÎHv ,sÎ¶D hc uNn vdÁ<gNc hsJ vh hkéòHã kÂ<nÍ , hvjäH£ fÎK
sVuJ v,hkHã )V(hkNhcÍ.=ÎVÏ aNÍ fH ;ÂÎJ )4.0q3.0S(  nv d:
nséæHÍ lñ<v lòéûHè l<vn fVvsD rVhv lD =ÎVn )a¥G3(# 

iÂHË =<kI ;I a¥G 3 kúHË lD.niN& d: =ööéæD fÎK nhnÍ.iHÏ
sVuJ nv sVuJ.iHÏ fḦ , `HdÎK ,[<n nhvn# fI uäHvè ndæV&
aÎF o¢D ;I hc läNh lD.=Bvn& nv sVuJ.iH dH nfD.iHÏ `HdÎK&
;ÂéV hsJ# fÁHfVhdK qVdF cfVÏ lHkÎÁ+ nv sVuJ.iH dH nfD.iHÏ
`HdÎK fÎúéV o<hiN f<n )l¶HngI 61(& ,gD nv sVuJ.iH dH nfD.iHÏ
fÎúéVpHgJ u¥S hj™HØ lD.htéN# nv w<vjD ;I lHiÎJ s¢P [VdHË
fN,Ë nv k§V =VtéK lÆHndV  VdH qlúHfI fH >kîI nv fḦ b;V aN fHaN
)lHkÁN >kîI ;I nv jÂHÊ nhnÍ.iHÏ l<vn hsé™HnÍ nv hdK ̀|,iA ,[<n
nhvn(& lÆNhv qVdF cfVÏ lHkÎÁ+ fHdN eHfJ fÂHkN# fÁHfVhdK htChdA
nvqVdF cfVÏ lHkÎÁ+ fVhÏ sVuJ.iH , dH nfD.iHÏ ;L , dH ;HiA
qVdF cfVÏ lHkÎÁ+ fVhÏ sVuJ.iH , dH nfD.iHÏ cdHn lD.j<hkN
kúHË niÁNÍ.Ï o¢HÏ [CdD nv l¶HngI lHkÎÁ+ fHaN& ;I hdK k<ß
lñN,ndJ iÂîÁÎK nv l<vn l¶HngI.iHÏ aCÏ , nhvsD- ,döäHô
iL wHnØ hsJ#

nv w<vjD ;I fV v,Ï nhnÍ iHÏ a¥G3  o¢D fVhcù nhnÍ a<n ;I
¨cÊ käHaN hc läNh lòéûHè fæBvn aÎF oX pHwG 8/ 61
)8/61Ÿ B( o<hiN f<n iÂîÁÎK oX lB;<v nhvhÏ uV° hc läNh
kÎC lD.fHaN# nv w<vjD ;I oX fVhcù nhnÍ aNÍ fVhÏ iÂHË
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a¥G 2 - >cl<Ë l¶HngI.Ï nhvsD- ,döäHô fVhÏ nhnÍ iHÏ gD , >fVhiHlC )7991(



nhnÍ.iHÏ >clHdA vh fI x<v [äVÏ hc läNh lòéûHè uä<v niÎL oX
pHwG nhvhÏ aÎäD fVhfV fH 13/21 o<hiN nhaJ ;I fVhsHõ
vhf¢I.Ï 61 qVdF cfVÏ lHkÎÁ+ >Ë fVhfV 2510/0 hsJ
)[N,‰7(#  [N,‰ 7  iÂîÁÎK ESMR, 2rpHwG hc fVhcù hdK
nhnÍ.iH vh fH hsé™HnÍ hc v,ù.iHÏ lòé„T  kúHË lD.niN#

vhf¢I.Ï oX löéÆÎÂD ;I iL hc läNhM lòéûHè uä<v kÂ<nÍ
)a¥G3( , iL fH ̀<aA pNh;êV kÆH£ nhvhÏ fÈéVdK qVdF iÂäöéæD
2rfHaN vh h,gÎK fV>,vn jÆVdäD sVuJ v,hkHã kHlÎNÍ , fI uÁ<hË lN‰
`HdI.hÏ1nv k§V =VtéI lD.a<n# lúHiNÍ lD.a<n ;I fV>,vn pHwG hc
hdK vhf¢I o¢D& kÆH£ fH sVuJ ;ÂéV dH nfD ;ÂéV vh fÎA fV>,vn2,
kÆH£ nhvhÏ sVuJ dH nfD fḦjV vh ;L fV>,vn3`ÎA fÎÁD lD ;ÁN#
xäÎ¶D hsJ ;I ̀Vh;ÁN=D j¶NhnÏ hc kÆH£ nv hxVh́ hdK lN‰ ̀HdI.hÏ ;I
nhvhÏ hkñVh́ fÎúéVÏ köäJ fI hdK oX iöéÁN aHdN l¶„<‰ j®ÎÎVhè
l<[<n nv aVhdX lòé„T iÎNv,gÎ¥D v,hkHã fH nfD iHÏ lé™H,è
hsJ# fI iÂÎK ngÎG j±ù aN jH nv hnhlI hdK fVvsD ]æ<kæD

V̀h;ÁN=D hdK kÆH£ köäJ fI lN‰ ̀HdI.hÏ , hvjäH£ >Ë fH sHdV uHlG.iHÏ
iÎNv,gÎ¥D [VdHË l<vn lÆHdöI , fVvsD rVhv =ÎVn# hdK lÆHdöI kúHË
nhn ;I hc fÎK u<hlG iÎNv,gÎ¥D l<vn fVvsD& uNn vdÁ<gNc nhvhÏ
vhf¢I.hÏ nrÎÆéV , föÎHv iÂæK fH V̀h;ÁN=D pHwG hc hkñVh́ kÆH£
köäJ fI lN‰ ̀HdI.hÏ hsJ )a¥G4( #

iÂHË x<v ;I nv hdK a¥G ndNÍ lD.a<n köäJ sVuJ
hkNhcÍ.=ÎVÏ aNÍ fI sVuJ fV>,vn aNÍ )lÎChË V̀h;ÁN=D( ;I fH
hsé™HnÍ hc lN‰ hw„D  fV>,vn aNÍ nhvhÏ d: vhf¢I .kÂHdD fH uNn

vdÁ<gNc hsJ ;I hc jHf¶D fH l¶HngI cdV jä¶ÎJ lD kÂHdN#
71(

iÂHkæ<kI ;I nv a¥G 4 kúHË nhnÍ
aNÍ lÆNhv  föÎHv kCnd: fI ,hpN
hsJ fÁHfVhdK fVhÏ hw±ó l¶HngI lHkÎÁ+ ;HtD hsJ ;I jHfU l¶V́
hdK hkñVhtHè nv sVuJ lñHsäI aNÍ fH hsé™HnÍ hc tVl<‰ hw„D
lHkÎÁ+& qVã a<n# nv hdK w<vè lñû<‰ kÈHdD fû<vè l¶HngI
cdV o<hiN f<n^

81( 
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1 - Basic model
2  - Overestimate
3  -Under estimate

a¥G3 - vhf¢I.Ï fÎK sVuJ hkNhcÍ =ÎVÏ aNÍ , uHlG
)3.0S4.0q(fVhÏ nhnÍ.iHÏ gD , >fVhiHlC)7991(

[N,‰7- o±wI kéHd{ >lHvÏ fNsJ >lNÍ fH hséé™HnÍ hc sI lN‰ fVhÏ nhnÍ.iHÏ gD , >fVhiHlC)7991(

;HvhdD )s/m(ESMR
)1()%MP(

uHlG.iH
k<ß lN‰

69/0= 2R 530/0
)7/9%(

** 641/0- =A 8/61=B oX löéÆÎL

69/0= 2R
160/0

)9/61%(
13/21=B )2510/0= n( oX löéÆÎL =Bv hc läNh lòéûHè

99/0= )1(E 51510/0
)5/4%(

1310/0Ÿ0n 7281=0eR l¶HngI 81 )fÈÎÁI sHcÏ aNÍ fI
v,ù n, =HÊ(

99/0 ŸE
21510/0

)4/4%(
0310/0&Ÿ   0n 1581= 0eR l¶HngI 81 )fÈÎÁI sHcÏ aNÍ

fI v,ù xelpmis llihnwod(

1- kúHË niÁNÍ.Ï ;HvhdD v,ù.iHÏ fÈÎÁI.sHcÏ aNÍ  )dohtempets owt , xelpmiS llihnwod(nv lN‰.iHÏ l<vn hsé™HnÍ hsJ# nv w<vjD ;I lÆNhv >Ë fVhfV fH d:
fHaN pNh;êV j¢HfR fÎK lN‰ , nhnÍ.iHÏ >clHdúD ,[<n nhvn#

@@ l¶ÁDnhv )1000.0< eulaV-P(



nv hdK l¶HngI 0nvh lÎé<hË qVdF cfVÏ ̀HdI kHlÎN# qVdF cfVÏ
`HdI uäHvjöJ hc ;ÂÎéD hc& n ;I nv uNn vdÁ<gNciHÏ fḦ jH pN,nÏ
eHfJ hsJ# fVvsD nhnÍ.iHÏ lòé„T kÎC kúHË nhn ;I ;ÂÎJ 0eR

lVf<£ fI pHgJ oHwD hc v,hkHã hsJ ;I fÎK pHgJ ,vrI.hÏ ,
lé±xL1[VdHË nhvn dH fI uäHvjD ndæV 0eR& uNn vdÁ<gNc lVf<£ fI
pHgJ hkéÆHgD2[VdHË hsJ# kéHd{ l¶HngI.Ï hw±ó aNÍ lHkÎÁ+
)l¶HngI.Ï 81( fVhÏ nhnÍ.iHÏ gD , >fVhiHlC “61” , kÎC uHlG.iHÏ

)0n ,0eR( >Ë ;I fI v,ù n, =HÊ3fÈÎÁI.sHcÏ aNÍ.hkN nv [N,‰ 7
hvhdI aNÍ hsJ# uHlG.iHÏ 0n,0eRu±,Í fV v,ù n, =HÊ& fH v,ù
nhË iÎG sÎÂå„¥S4“12& 22” kÎC fÈÎÁI.sHcÏ aNkN ;I kéHd{
pHw„I jH pN,nÏ fÈéV hc v,ù n,=HÊ f<n# fI uäHvè ndæV lÆNhv
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a¥G 4 - vhf¢I.Ï fÎK köäJ sVuJ hkNhcÍ.=ÎVÏ aNÍ  fV =VtéI hc a¥G3 fI. sVuJ fV>,vn aNÍ )fH hsé™HnÍ hc lN‰ o¢D =Bv hc läNh(
fI uÁ<hË jHf¶D hc uNn vdÁ<gNc [VdHË

1-Turbulent
2-Transitional
3-Two step method
4-Downhill simplex method

v,pD.̀<v)7991(
)>clHdúÈHÏ
lCvuI.hÏ.(

v,pD.̀<v)7991(
)>clHdúÈHÏ [VdHË

aÎHvÏ(

v,pD.̀<v)7991
)>clHdúÈHÏ [VdHË

,vrI.hÏ(

gD ,
>fVhiHlC)7991(

=HÏ , iÂ¥HvhË
)0991(

91 32 15 501 02 j¶Nhn >clHdA.iH
nhlÁI j®ÎÎVhè )eR(5796-763 1459-9873 0862-846 00031-385 932-11

882/0 391/0 490/0 043/0 831/0 sVuJ lé<sX )s/m( lN‰

7520/0 5220/0 0410/0 0310/0 5900/0 0n

l¶HngI.Ï )81(0631 7582 497 1581 141 0eR

29/0 38/0 29/0 99/0 79/0 E

730/0
8/21%

730/0
9/81%

610/0
5/61%

510/0
4/4%

120/0
9/41%

s/m ni ESMR

) naem eht fo %(

3620/0
830/0
3/31%

2820/0
040/0
0/12%

9810/0
420/0
5/62%

2510/0
160/0
9/61%

110/0
530/0
3/52%

n

s/m ni ESMR

naem eht fo %(

oX löéÆÎL uä<v
;ÁÁNÍ hc läNh

lòéûHè

[N,‰ 8 - o±wI kéHd{ >lHvÏ >clHdA lN‰ hw±ó aNÍ fH hsé™HnÍ hc 5 nséI nhnÍiHÏ l<vn fVvsD 



ESMRfNsJ >lNÍ hc hdK v,ù köäJ fI v,ù n, =HÊ ;ÂéV hsJ# 
fVhÏ fÈÎÁI.sHcÏ uHlG.iHÏ  0eR , 0n nv l¶HngI hw±ó aNÍ

lHkÎÁ+ fI v,ù t<Ø& fH hsé™HnÍ hc kéHd{ 5 nséI >lHv  l<vn k§V  ,
iÂîÁÎK ;HvfVn v,ù >lHvÏ nhË iÎG sÎÂå„¥S l<vn jíCdI ,
jñ„ÎG >lHvÏ rVhv =VtJ ;I kéHd{ >Ë nv [N,‰ 8 >lNÍ hsJ#

hdK [N,‰ kúHË lD.niN ;I lÆNhv 0eRnv 5 nséI hc >lHv l<vn
hsé™HnÍ fÎúéV jñJ jÇeÎV nhlÁI j®ÎÎVhè uNn vdÁ<gNc rVhv =VtéI ,
lÆNhv >Ë péD nv aVhdX [VdHË aÎHvÏ fH fÎúÎÁI uNn vdÁ<gNc
)1459( hc 0003 ;ÂéV hsJ , jH pN,nÏ nv ;„ÎI >lHv l<vn
hsé™HnÍ lÆNhv >Ë nv pN uNn vdÁ<gNc hkéÆHgD hsJ# qVdF cfVÏ ̀HdI
)0n( nv [VdHË ,vrI.hÏ jH pN,nÏ eHfJ f<nÍ , lÆNhv >Ë nv
[VdHË.iHÏ aÎHvÏ 2 jH 3 fVhfV fÎúéV hc [VdHË ,vrI hÏ hsJ#

;HvfVn l¶HngI hw±ó aNÍ lHkÁÎÁ+ fVhÏ fV>,vn sVuJ v,hkHã fV
v,Ï 5 nséI hc nhnÍ.iHÏ t<Ø hgB;V l<vn >clHdA rVhv =VtJ ,
sVuJ fV>,vn aNÍ fH hdK l¶HngI fH lÆNhv hkNhcÍ =ÎVÏ aNÍ >Ë lÆHdöI
=VndN ;I kéHd{ >Ë nv a¥G 5 hvhdI aNÍ hsJ#

iÂHË x<vÏ ;I nv hdK a¥G ndNÍ lD.a<n ,[<n iÂäöéæD föÎHv
cdHn fÎK sVuJ fV>,vn aNÍ j<sX l¶HngI [NdN , sVuJ
hkNhcÍ=ÎVÏ aNÍ& kúHË niÁNÍ j<hkHdD lN‰ hw±ó aNÍ fVhÏ fV>,vn
v,hkHã nv aVhdX lòé„T lD fHaN#

[ÂUfÁNÏ kéHd{^
;„ÎI >lHv l<vn fVvsD nv hdK ̀|,iA ;I hc 5 lÁäU lòé„T hkéòHã

=VndNÍ f<n )sI nséI >clHdA.iHÏ kæHvkNÍ , n, nséI ndæV hc lÁHfU
rHfG huéÂHn( iÂæD nv aVhd¢D hc [VdHË v,hkHã fNsJ >lNÍ.hkN ;I

kHiÂ<hvÏ.iHÏ l<[<n nv ;T föéV j<sX v,hkHã jH pN,nÏ  ̀<aÎNÍ
f<nÍ , ̀NdNÍ.iHÏ tVsHdúD föéV kÎC fÎK ;L jH lé<sX lé®ÎV f<nÍ hsJ#
nv d: nséI hc >lHv l<vn fVvsD v,hkHã fN,Ë fHv vs<ã , nv sHdV
nséI iH& v,hkHã nhvhÏ fHv vs<ã fH y„§J lé<sX f<nÍ hsJ# hdK
kéHd{ kúHË nhn ;I fHv vs<ã jÇeÎV föÎHv lñN,nÏ nv 0ndH qVdF
cfVÏ lHkÎÁ+ `HdI nhaéI hsJ# iÂîÁÎK jÇeÎV fVo<vn r¢Vhè fHvhË
v,Ï v,hkHã kÎC jÇeÎV rHfG j<[ÈD v,Ï qVdF cfVÏ kNhaéI hsJ#
jíCdI , jñ„ÎG >lHv ;„ÎI lÁHfU l<vn fVvsD ;I nv [N,‰ iHÏ rä„D hvhdI
=VndN pH;D hc hdK hsJ ;I iV sI l¶HngI l¶V,́ lVf<£ fI lÆH,lJ
föéV ;I hc >kÈH kHÊ fVnÍ aN& fI x<v ;„D j<hkHdD lñHsäI uHlG.iHÏ
iÎNv,gÎ¥D l<vn kÎHc vh nhvh f<nÍ ,gD l¶HngI qVdF cfVÏ lHkÎÁ+
nhvhÏ j<hkHdD fÎúéVÏ hsJ , qVdF iÂäöéæD >Ë köäJ fI sHdV
l¶HngI.iHÏ l<vn fVvsD fÎúéV f<nÍ hsJ#

fVvsD o¢<£ fVhcù nhnÍ aNÍ sI l¶HngI lB;<v kúHË nhn ;I
iÎ} ;NhÊ hc >kÈH hc lV;C lòéûHè uä<v kÁÂ<nÍ , fI uäHvjD nhvhÏ
uV° hc läNhM lD fHaÁN# ,gD fI x<v ;„D lÆNhv qVdF cfVÏ fH
j®ÎÎVhè [VdHË v,hkHã hc k§V píÂD j®ÎÎV lD.kÂHdN& fNdK l¶ÁD ;I
fI x<v l¶Â<‰ fH htChdA sVuJ v,hkHã& qVdF cfVÏ nv
l¶HngI.iHÏ lB;<v& )lHkÎÁ+& nhvsD- ,döäHô , aCÏ( ;HiA ̀ÎNh
lD ;ÁN# hc >kíHdD ;I kHiÂ<hvÏ.iHÏ tÎCd¥D l<[<n nv ;„ÎI
>clHdA.iHÏ lB;<v j<sX v,hkHã <̀aÎNÍ f<nÍ& fÁHfVhdK hpéÂH‰
nhvn ;I j®ÎÎVhè qVdF cfVÏ fH lÆNhv v,hkHã hc k§V l™È<Ê fÎúéV
zHiVÏ f<nÍ jH hdÁ¥I ,hr¶ÎJ nhaéI fHaN# fVvsD.iHÏ lB;<v kúHË
nhn ;I hdK lñN,ndJ nv ;HvfVn iV sI k<ß l¶HngI ,[<n nhvn&
fÁHfVhdK fI k§V lD.vsN ;I [HdæCdÁD , ;HvfVn l¶HngI hw±ó aNÍ
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a¥G5- lÆHdöI sVuJ fV>,vn aNÍ fH hsé™HnÍ hc l¶HngI hw±ó aNÍ lHkÎÁ+ , sVuJ hkNhcÍ.=ÎVÏ aNÍ



lHkÎÁ+ )l¶HngI aÂHvÍ 81( d: vhÍ pG fÈéVÏ fVhÏ fV>,vn v,hkHã
lñö<ã lD a<n cdVh nhvhÏ lñN,ndJ iHÏ b;V aNÍ t<Ø kÂD
fHaN# fVhÏ hsé™HnÍ hc hdK v,ù nv fV>,vn sVuJ v,hkHã nv
aVhd¢D ;I lÆNhv nfD ,hpN , aÎF clÎK l¶„<Ê hsJ& iÁ<c ̈cÊ
hsJ ;I n, uHlG j¶VdT aNÍ nv hdK l¶HngI d¶ÁD 0n, 0eRkÎC
fV>,vn a<kN# hdK n, uHlG ̈cÊ hsJ ;I hc räG j<sX >clHdA.iHÏ
lVf<xI nv lÆÎHõ ±̀è j¶ÎÎK =Vnn# iÂHË =<kI ;I `ÎúéV haHvÍ
=VndN 0eRlVf<£ fI uNn vdÁ<gNc [VdHË hkéÆHgD f<nÍ ;I fÎK 0081
jH 0002 lé®ÎV hsJ ,  kÎC qVdF cfVÏ ̀HdI hsJ ;I ;ÂÎJ >Ë fVhÏ
uNniHÏ vdÁ<gNc fḦ jH pN,nÏ eHfJ lD fHaN# nv hdK >clHdA.iH
fVhÏ [VdHË ̈dI.hÏ nv pN,n 10/0 )s.3/1-m(, fVhÏ [VdHË.iHÏ
aÎHvÏ n, jH sI fVhfV htChdA ̀ÎNh ;VnÍ hsJ
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Abstract

Investigation of Some Roughness Coefficient Equations and Modifying the
Manning’s Equation for Estimating Velocity of Overland Flow

H. Rouhipour1 and  F. Asadzadeh 2

Over the past century various equations have been proposed to predict the velocity and depth of uniform
steady overland flow of water. The three most widely used expressions being these of Darcy-Weisbach,
Chezy and Manning. The magnitude of resistance coefficients in equations such as those of Darcy-
Weisbach, Chezy or Manning vary with flow velocity (at least). Using both original laboratory and field
data, and data from the literature, the paper examines this question of the apparent variation of resistance
coefficients in relation to flow velocity, even in the absence of interaction between hydraulics and result-
ing erosion of bed forms. Resistance equations are first assessed as to their ability to describe overland flow
velocity when tested against these data sources. The result is that Manning’s equation received stronger
support than the Darcy-Weisbach or Chezy equations, though all equations were useful. The second ques-
tion addressed is how best to estimate velocity of overland flow from measurements of slope and unit dis-
charge, recognizing that the apparent flow velocity variation in resistance coefficients is probably a result
of shortcomings in all of the listed resistance equations. A new methodology is illustrated which gives good
agreement between estimated and measured flow velocity for both well-inundated sheet and rill flow.
Comments are given on the predictive use of this methodology.

Keywords: Shallow Flow Hydraulics, Roughness Coefficients, Flow Velocity, Manning’s  Equation,
Darcy-Weisbach, Sheet and Rill Flows
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