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]¥ÎNÍ
fH j<[I fI hpNhë sN lòCkD lHv,Ë v,Ï v,noHkI.Ï [VhpD&

;HiA ;ÂÎJ , ;Î™ÎJ >ã ,v,nÏ fI jḦã aHn=HË& hc k§V
h;<g<\d¥D jÈNdNÏ lÈL fVhÏ h;<sÎöéL fI aÂHv lD.v,n# fI lÁ§<v
`ÎúæÎVÏ hc u<hv° lÁ™D nvhc lNè xVó.iHÏ lÁHfU >ã fV
h;<sÎöéL jḦã& ̈cÊ hsJ kÎHc >ã cdöJ lñÎ¢D jḦã j¶ÎÎK ,
jòûÎW >ã fÈÎÁI fI lÁ§<v ;HvfVniHÏ =<kH=<Ë nv k§V =VtéI a<n#
nv hdK |̀,iA& fH hsé™HnÍ hc jñ„ÎG.iHÏ iÎNv,g<\d¥D [VdHË
,v,nÏ fI jḦã nv v,noHkI [VhpD& aHoW.iHÏ [VdHË cdöJ
lñÎ¢D fV hsHõ jíCdI , jñ„ÎG lÆHndV nfD [VdHË l<vn fVvsD rVhv
=VtJ# [VdHË cdöJ lñÎ¢D nv jḦã aHn=HË fV hsHõ hdöéæHÍ
iÎNv,léVÏ aHn=HË nv v,ù.iHÏ lÁñÁD jNh,Ê [VdHË& rHk<Ë
aÎ±è tVhköI , v,ù hsÂH;éÎK fI jVjÎF 38/6 & 45/1 & 81/3
léV l¥¶F fV eHkÎI fV>,vn aN# nv v,ù l<kéHkH& [VdHË cdöJ
lñÎ¢D nv kÎÂI.Ï kòöJ sH‰ 45/1 , nv kÎÂI.Ï n,Ê sH‰ 6/3 léV
l¥¶F fV eHkÎI lñHsäI aN# kéHd{ kúHË lD niN ;I nv hdöéæHiÈHÏ
iÎNv,léVÏ S̀ hc hpNhë sN& aHoW [VdHË cdöJ lñÎ¢D
;HiA dHtéI hsJ#

,h\Í.iHÏ ;„ÎNÏ^ [VdHË cdöJ lñÎ¢D& jḦã aHn=HË& lÁñÁD
jNh,Ê [VdHË , v,ù.iHÏ iÎNv,g<\d¥D

lÆNlI
j<s¶I.Ï xVó.iHÏ lÁHfU >ã , jÁ§ÎL [VdHË v,noHkI.iH hy„F

fI uÁ<hË [NÏ.jVdK jÈNdN fVhÏ `HdNhvÏ h;<g<\d¥D v,noHkI ,
jḦã.iH aÁHoéI aNÍ.hkN “4 , 9”# lÎChË [VdHkD ;I nv d:
v,noHkI viH lD.a<n jH aVhdX ,s±lJ cdöJ lñÎ¢D h;<sÎöéL
v,noHkI dH jḦã nv s¢P rHfG rä<gD p™Z a<n& [VdHË cdöJ
lñÎ¢D5 kHlÎNÍ lD.a<n “11”# fI lÁ§<v j¶ÎÎK [VdHË cdöJ
lñÎ¢D& v,ù.iHÏ lé¶NnÏ fI ,sÎ„I.Ï |̀,iúæVhË hvhdI aNÍ
hsJ# jHvlI ,;ÎÁ+ “11” fH l¢Hg¶I v,Ï [VdHË cdöJ lñÎ¢D nv
jåI.iHÏ gö<j< fI hdK kéÎíI vsÎNkN ;I hvcdHfD [VdHË cdöJ
lñÎ¢D nv v,noHkI.iH fVhÏ j¶ÎÎK , hvcdHfD lÆNhv v\dL h,gÎI.Ï
v,noHkI qV,vÏ hsJ# jHvlI “01” fH fVvsD.iHÏ [ÈHkD& v,Ï
[VdHË cdöJ lñÎ¢D& hiÂÎJ aÁHsHdD hdK v,ù.iH vh kúHË
lD.niN# nv hdK lÆHgI& wVtH fI ;HvfVn v,ù.iHÏ iÎNv,g<\d¥D

V̀nhoéI aNÍ hsJ ;I hc =BaéI.Ï köäéH x<̈kD fVo<vnhv hsJ#
hc >Ë [Â„I v,ù lVs<Ê fI gÎ<Ë vh lD.j<hË kHÊ fVn ;I nv >Ë [VdHË
cdöJ lñÎ¢D nv lHiÈHÏ ̀VfHvhË 04 nvwN lÎHkI.Ï nfD v,chkI ,
nv lHiÈHÏ ;L fHvhË l¶Hn‰ 06 nvwN lÎHkI.Ï nfD v,chkI rHfG
lñHsäI hsJ“11”# hsÂH;éÎK , iÂ¥HvhË “9” nv d: hvcdHfD ;„D
hc jòÂÎK kÎHc [VdHË cdöJ lñÎ¢D v,noHkI.iH nv lÆÎHõ [ÈHkD&
lÎChË >Ë vh 02 jH 05 nvwN lÎHkæÎK >,vn sḦkI j¶VdT lD.;ÁÁN#
nv hdVhË ntéV fVvsD.iHÏ cdöJ lñÎ¢D l¶H,kJ sHclHË >ã ,
fVØ o<cséHË fH hsé™HnÍ hc n, v,ù l<kéHkH , rHk<Ë aÎ±è tVhköI
lÎChË [VdHË cdöJ lñÎ¢D vh nv v,noHkI.Ï ;Hv,Ë nv hdöéæHÍ
hi<hc j¶ÎÎK ;VnkN “2”# sÎÂH “3” fH hsé™HnÍ hc ̀HdA j®ÎÎVhè s¢P
>ã , <̀aA =ÎHiD jḦã& kÎHc >ã cdöJ lñÎ¢D jḦã vh fI
nsJ >,vnÍ , hw±pHjD vh nv lN‰ fÈVÍ.fVnhvÏ lòCË ̀ÎúÁÈHn nhn
“3”# iŃ hw„D nv hdK lÆHgI fVvsD , lÆHdöI.Ï v,ù.iHÏ
iÎNv,g<\d¥D j¶ÎÎK [VdHË cdöJ lñÎ¢D , kÎC fVvsD jÇeÎV sN
lòCkD lHv,Ë nv lÎChË [VdHË cdöJ lñÎ¢D nv n, lÆ¢U ̀ÎA ,

S̀ hc hpNhë sN lD.fHaN# 

=Chvù tÁD

fVvsD , hvcdHfD [VdHË cdöJ lñÎ¢D fH hsé™HnÍ hc
v,ù.iHÏ iÎNv,g<\d¥D )l¢Hg¶I.Ï l<vnÏ^ jḦã

aHn=HË(
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l<hn , v,ù.iH
jḦã aHn=HË fCvø.jVdK jḦã ;ú<v fH hvcù fÎK.hgÂ„„D

)vjäI.Ï sD , ]ÈHvÊ [ÈHË hc fÎK 1021 jḦã [ÈHË nv
;Á<hköÎ<Ë vhlöV( nv `HdÎK.jVdK fòA p<qI.Ï v,noHkI.Ï
[VhpD nv [Á<ã yVfD hdVhË rVhv =VtéI hsJ# fI lÁ§<v fVvsD
heV sHoJ sN fV [VdHË cdöJ lñÎ¢D jḦã n, n,vÍ.Ï >lHvÏ
aHlG `ÎA hc hpNhë sN )hc sH‰ >fD 97 -8731 jH 48 -
3831( , S̀ hc h[VhÏ sN )46 -3631 jH 87 -7731(
hkéòHã aN#      v,ù.iHÏ iÎNv,g<\d¥D jñ„ÎG [VdHË cdöJ
lñÎ¢D aHlG v,ù lÁñÁD jNh,Ê [VdHË& rHk<Ë aÎ±è tVhköI&
l<kéHkH , hsÂH;éÎK l<vn hsé™HnÍ rVhv =VtJ# nv v,ù.iHÏ
iÎNv,g<\d¥D tV° lD.a<n ;I fÎ<jH fI v\dL xäÎ¶D [VdHË ;I hc
jñ„ÎG nvhc lNè sVÏ clHkD v,noHkI j¶ÎÎK lD.a<n uHnè ;VnÍ
, fÁHfVhdK s¶D nv hpÎHÏ v\dL xäÎ¶D [VdHË lD.a<n# lÁñÁD
jNh,Ê [VdHË hc vsL jíÂ¶D nfD v,noHkI köäJ fI clHË fI nsJ
lD.>dN# iVd: hc kÆH£ lÁñÁD kúHË niÁNÍ.Ï nvwN l<hr¶D hc sH‰
hsJ ;I nfD v,noHkI löH,Ï dH fÎA.jV hc lÆNhv nfD lúòûD
f<nÍ hsJ# fH j<[I fI hdK lÁñÁD lD.j<hË `HvhléViHÏ nfD kVlH‰
v,noHkI nv pHgJ V̀ >fD& nfD kVlH‰ nv pHgJ ;L >fD& nfD
lÎHkæÎK& nfD lÎHkI& nfD kÂH& vh fI uÁ<hË lúòûI.Ï [VdHË
v,noHkI nv lÆ¢U ̀ÎA hc hpNhë ̀V,\Í.iHÏ j<s¶I.Ï lÁHfU >ã ,
kÎC nv lÆ¢U S̀ hc >Ë fI nsJ >,vn# v,ù rHk<Ë aÎ±è tVhköI
nv vhi¥Hv h[VhdD hpNhë sNiHÏ tVhköI ;I fVhÏ p™Z pÎHè
>fCdHË ̈cÊ hsJ& hvhdI aNÍ ;I 51 nvwN lÎHkæÎK nfD sHgÎHkI nv
k§V =VtéI aNÍ hsJ# v,ù l<kéHkH v,aD ndæV hsJ ;I fV hsHõ
>Ë fVhÏ tVhiL kÂ<nË ;Î™ÎJ rHfG rä<‰ jH o<ã pÎHè >fCdHË fHdN
fÎK 01 jH 02 nvwN lÎHkæÎK nfD sHgÎHkI fVhÏ lHiÈHÏ lÈV jH kÎÂI
tV,vndK , fÎK 03 jH 04 nvwN lÎHkæÎK sHgÎHkI fVhÏ kÎÂI.Ï
tV,vndK jH aÈVd<v nv k§V =VtéI a<n  “1” # v,ù hsÂH;éÎK fVhÏ
hvcdHfD nv s¢P h,gÎI , nv lÆÎHõ l¥HkD fCvø fI ;Hv lD.v,n# nv
hdK v,ù kÎHc [VdHË cdöJ lñÎ¢D fI w<vè jV;ÎäD hc kÎHc
pNhrG [VdHË cdöJ lñÎ¢D [VdHË )RFL1(, kÎHc pNh;êV
[VdHË )RFH2(nv k§V =VtéI lD a<n  “9” # 

kéHd{ , fñE
nv hdK |̀,iA v,ù iHÏ iÎNv,g<\d¥D j¶ÎÎK [VdHË cdöJ

lñÎ¢D l<vn hsé™HnÍ rVhv =VtJ ;I kéHd{ >Ë júVdP lD.a<n# lÁñÁD
jNh,Ê [VdHË nv hdöéæHÍ iÎNv,léVÏ aHn=HË ;I kÆ¢I.Ï ,v,nÏ fI
jḦã fI aÂHv lD.v,n& nv n, lÆ¢U `ÎA , S̀ hc hpNhë sN
lòCkD hséòVhì aN )a¥G )1((# aHoW.iHÏ nfD kVlH‰ nv

[N,‰ )1( fV hsHõ lÁñÁD jNh,Ê [VdHË fI nsJ >lNÍ& lñHsäI
aN# fV hdK hsHõ nv n, lÆ¢U dHn aNÍ& aHoW nfD kVlH‰ nv
pHgJ.iHÏ =<kH=<Ë nv ̀ÎA hc hpNhë sN fÎA.jV hc ̀S hc hpNhë
sN hsJ# hc s<Ï ndæV& nfD lÎHkæÎK sḦkI nv n, lÆ¢U hc lÎChË
13/01 fI 66/7 léV l¥¶F fV eHkÎI ;HiA dHtéI hsJ# kéHd{ v,ù
l<kéHkH , rHk<Ë aÎ±è tVhköI kÎC kúHË lD.niN ;I [VdHË cdöJ
lñÎ¢D S̀ hc hpNhë sN ;HiA nhaéI hsJ )[N,‰ )1((# fV
hsHõ v,ù hsÂH;éÎK& lÆNhv [VdHË ;ÂÎÁI , fÎúÎÁI.Ï cdöJ
lñÎ¢D nv ̀ÎA hc hpNhë sN fI jVjÎF 46/1 , 45/1 , nv lÆ¢U

S̀ hc hpNhë sN fI jVjÎF 40/1 , 94/1 léV l¥¶F fV eHkÎI
fV>,vn aNÍ hsJ ;I fV hdK hsHõ lÎChË [VdHË cdöJ lñÎ¢D nv n,
lÆ¢U ̀ÎA , ̀S hc h[Vh fI jVjÎF 81/3 , 35/2 léV l¥¶F fV eHkÎI
fV>,vn aNÍ hsJ#

kéÎíI.=ÎVÏ
fVvsD [VdHË cdöJ lñÎ¢D nv aVhd¢D ;I [VdHË v,noHkI fI

k<uD nv heV uÂ„ÎHè hw±pD dH lNdVdéD jñJ jÇeÎV , j®ÎÎV rVhv
=VtéI hsJ& l<vn kÎHc lD.fHaN& fÁHfVhdK [VdHË cdöJ lñÎ¢D vh
lD.j<hË fI uÁ<hË hfChvÏ fI lÁ§<v huÂH‰ lNdVdJ wñÎP cdöJ
lñÎ¢D& ;ÁéV‰ >g<n=D lÁHfU >ã , p™Z h;<sÎöéL v,noHkI nv
]ÈHv ]<ã lNdVdJ [HlU p<cÍ.iHÏ >fòÎC nv k§V =VtJ# kéHd{ hdK
lÆHgI ;HiA lÆHndV aHoW [VdHË cdöJ lñÎ¢D jḦã aHn=HË nv
lÆ¢U S̀ hc hpNhë sN vh jHdÎN lD.;ÁÁN# fH hdK pH‰ j™H,è köäéH
cdHnÏ nv lÆHndV [VdHË cdöJ lñÎ¢D lñHsäI aNÍ fV hsHõ
v,ù.iHÏ =<kH=<Ë iÎNv,g<\d¥D lúHiNÍ lD.a<n# lChdHÏ
v,ù.iHÏ läéÁD fV iÎNv,g<\Ï aHlG iCdÁI.Ï ;L , uNÊ kÎHc fI
[CdÎHè kÎHclÁNÏ >fD fòA.iHÏ =<kH=<Ë lñÎX cdöJ jḦã
lD.fHaN“7” # htC,Ë fV v,ù.iHÏ iÎNv,g<\d¥D nv hvcdHfD [VdHË
cdöJ lñÎ¢D& ;HvfVn viÎHtJ.iHÏ h;<g<\d¥D“5” & iÎNv,gÎ¥D
“6” , viÎHtJ [HlU “8” nv ̀|,iA.iHÏ >jD fI ,d|Í nv hvjäH£ fH
jḦã.iHÏ ;ú<v j<wÎI lD.=Vnn# lÆHndV [VdHË cdöJ lñÎ¢D
lñHsäI aNÍ nv jḦã aHn=HË fI v,ù.iHÏ iÎNv,g<\d¥D& j™H,jD
köäéH cdHn vh nv fÎK kéHd{ v,ù.iH kúHË lD.niN# nv pHgD ;I jÂHlD
v,ù.iH& ;HiA lÆHndV aHoW [VdHË cdöJ lñÎ¢D nv lÆ¢U ̀S
hc hpNhë sN vh jHdÎN lD.;ÁÁN# 

lÁHfU
1- htòÂD& Ê# 3831# fVvsD l<r¶ÎJ jḦã.iHÏ hséHË

o<cséHË& hc gñH• ;ÂD , ;Î™D& =ChvaD hc l¶H,kJ l¢Hg¶Hè ̀HdI
, xVpÈHÏ [HlU lÁHfU >ã ntéV fVvsD cdöJ lñÎ¢D sHclHË >ã
, fVØ o<cséHË#

2- fD.kHÊ# 5831# jḦã aHn=HË& l¶H,kJ l¢Hg¶Hè `HdI ,
xVó.iHÏ [HlU lÁHfU >ã ntéV fVvsD.iHÏ cdöJ lñÎ¢D sHclHË
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>ã , fVØ o<cséHË &03 ü#
3- sÎÂH& õ# 4831# pÆHfI.iHÏ cdöJ lñÎ¢D nv fÈVÍ.fVnhvÏ
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hvaN& =V,Í uÂVhË- lñÎX cdöJ& nhkúæHÍ wÁ¶éD aVdT#

a¥G 1- lÁñÁD jNh,Ê [VdHË nv ̀ÎA , ̀S hc hpNhë sN nv hdöéæHÍ aHn=HË

[VdHË cdöJ lñÎ¢D )léV l¥¶F fV eHkÎI(
aHoW )dH tûG( v,ù

S̀ hc h[VhÏ sN `ÎA hc h[VhÏ sN

81/9
6/5
57/2
40/1

9/41
38/6

2/3
46/1

nfD nv pHgJ ̀V >fD
nfD nv pHgJ kVlH‰

nfD pHgJ ;L >fD
;ÂÎÁI Ï [VdHË)09Q(

lÁñÁD jNh,Ê [VdHË
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[N,‰ 1- lÆHdöI.Ï lÆHndV [VdHË cdöJ lñÎ¢D ̀ÎA , ̀S hc hpNhë sN lHv,Ë nv hdöéæHÍ iÎNv,léVÏ aHn=HË

4- Athington, A.H. 2003. Ecological Impact of
dams and Flow regulation in rivers.keynote
address at ?Dams-consents and current practice
New Zealand society on large Dams?.



u„<Ê , lÈÁNsD >fòÎCnhvÏ hdVhËsH‰ s<Ê - aÂHvÍ 8 - ̀HdÎC 8831 70

5- Crowder, D.W. and Diplas, P. 2000. Using
two-dimensional hydrodynamic models at scales
of ecological importance. Journal of Hydrology,
230: 172-191.

6- Gippel, C.J. and Stewardson, M.J. 1998. Use
of wetted perimeter in defining minimum environ-
mental flows. Regulated Rivers: Research and
Management, 14: 53-67.

7- Growns, I.O. 1998. Methods addressing the
flow requirements of    aquatic invertebrates. In
Comparative Evaluation of Environmental Flow
Assessment Techniques: Review of Methods,
Arthington AH, Zalucki JM (eds) occasional
Paper No: 27/98.Land and Water Resources
Research and Developments corporation:
Canberra, Australia; pp115-140.

8- King, J.M., Tharme, R.E. and Villiers, M. De.
2000. Environmental flow assessments for rivers:
manual for the building block methodology. Water

Research Commission Technology Transfer
Report No. TT131/00. Water resources
Commission: Pretoria, South Africa.  

9- Smakhtin, V.U., Revenga, C. and Doll, P.
2004. A pilot Global Assessment of Environment
Water Requirement and Scarcity; International
water Resources Association: pp307-317.

10- Tharme, R.E. 2003. A global perspective on
environmental flow assessment: Emerging trends
in the development and application of environ-
mental flow methodologies for rivers, rivers
research and application, pp. 397- 441.

11- Tharme, R.E. and King, J.M. 1998.
Development of the Building Block Methodology
for Instream Flow Assessment, and Supporting
Research on the Effects of the Different magni-
tude Flows on Riverine Ecosystems. Water
Research Commission Report No.576/1/98.



Abstract (Technical Note)

Investigation and Assessment of Environmental Flow by Hydrological Method
(Case Study: Shadegan Wetland)

S. Zolfaghari1 , M. R. Ghanbarpour2 , M. Habibnejad3 and M. Afkhami4

As a cansequence of Marun dam construction on the Jarrahi River, qualitative and quantitative changes

of inflow is an ecological threat on wetland ecosystem. In order to prevent the long- term negative impact

of the projects on the ecosystem, it is necessary to assess the environmental flow and optimum water allo-

cation for different uses. In this research, environmental flow indices were investigated using hydrological

analysis of wetland inflow at Jarrahi River. Environmental flow estimated in Shadegan wetland are 6.83,

1.54 and 3.18 m3/s based on duration curve, Aqua France law and Smakhtin methods, respectively. Based

on Montana method, environmental flow is estimated 1.54 and 3.6 m3/s in first and second part of year,

respectively. The results have shown that environmental flow indices were decreased after dam construc-

tion in all hydrometric stations.

Keywords: Environmental Flow, Shadegan Wetland, Flow Duration Curve and  Hydrological Method.
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