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xv=RwQ |Q}ou}ov=}t =tvO=@ w
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C=aWaWD |Q}oxR=Ov= |=yx=oDUO \@=wQ R= xO=iDU= w Q=@ l} xk}kO Qy xv=RwQ C=aWaWD|U=@ax=W Ov@ x=oDU}= QO QkDUt |@ QHD xv=RwQ |Q}ou}ov=}t
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R= xO=iDU=

xv=RwQ
|R=UR=@ TBU w |oDiy wO CQ=QL |xHQO

OwHwt |=yGvU=tO |=yxO=O R= xO=iDU= =@ ?; K]U
OU xvO@ QO =wy CQ=QL xHQO xv=RwQ xJ=} QO

p}iwQB |Q}oxR=Ov= =@ u=tRsy ?; |OwQw pLt QO
|oDiywO xv=y=t

ltv pmu}= jta Qy QO xJ=} QO |DQ=QL |=JxQk |xv=NOwQ pwrLtTBU w C�=Qk QDt=Q=B uRNt x@ (TDS)OW|t |Q}ou}ov=}t
xw=U l}DB wv}U x=oDU}= l}DB wv}U x=oDU}= xv=RwQ xv=RwQ C=a=U

xw=U RwQ |}=vWwQ

x=oDU}= |=yxO=O R= xO=iDU= =@ =wy|@UvC@w]Q|xv=RwQC=Q}}eD |xU}=kt "3 pmW
"�1387 Qyt C}=er Q}D� Q=mOwN x=oDUO w |U=@ax=W Ov@
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|v=tR |xR=@ QO xw=U OU |xJ=} QO ?; K]U swkQ� O=R; |=y?; K]U R= xJ=} QO
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"�1387 Qyt
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R= =yxO=O |NQ@ C@F QO =]N O=H}= Ea=@ Ov=wD|t Qt= u}= xm OW QkDUt OU |xvO@
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|mOv= Q=}U@ C=aWaWD |Q}oxR=Ov= l}DB wv}U |=yx=oDU}= QO \ki QwWm QO xm OW
|=yxO=O u}= x@ 'uOw@C}ak=w R= QwO wXk=v '|oOvm =QB x@ xHwD =@ xm 'OQ}o|t CQwY
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RwQ |}=vWwQ C=a=U R= xO=iDU= =@ u=wD|t =Q �Qs� |OwQw |O}WQwN `WaWD Q=Okt

[9]%OQm u}}aD 6 |x]@=Q CQwYx@ swQDUov; pwtQi =@ w xk]vt QO
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N
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|O}WQwN `WaWDQ0 '|Qw�D x@ |ak=w RwQ |}=vWwQ C=a=UC@Uv n=N 'u; QO xm
|xk]vt |}=}i=QeHC}akwt x@ xDU@=w |@}=Q[ b w a '�W.m�2� wH |HQ=NVN@
Q}O=kt xw=U CWO |xk]vt |=Q@ xOWs=Hv= |=yxar=]t T=U=Q@ "OvDUy xar=]tOQwt
Q}O=kt [10]"OwW|t xDiQo Q_v QO b = 0 4 w a = 0 28 CQwYx@ QDt=Q=B wO u}=
pY=L xw=U l}DB wv}U x=oDU}= R= xv=RwQ CQwYx@ �n� RwQ |}=vWwQ C=a=U |ak=w
C}akwt R= xm |}xQ}HvR |=yxrO=at R= Q0 w N Q}O=kt |x@U=Lt |=Q@ w OW
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%OwW|t pY=L 7 |x]@=Q CQwYx@
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0 07 =@ Q@=Q@ ,qwtat w ?; x=Dwm Gwt `WaWD T=mav= C}r@=k as 'x]@=Q u}= QO xm
u=wD|t R}v �Qa� |OwQw l} QiUtD= `WaWD u=R}t u}}aD Qw_vtx@ "OwW|t ZQi

%OQm xO=iDU= 8 |xrO=at R=
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"a = 0 87� n
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C}tm u}= R= xO=iDU= |@=} RQ= Qw_vtx@ "CU= xOW xDiQo Q_vQO 88 4 KPa \UwDt
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w h}OQ OvJ QO hrDNt |=ylwr@ QO OU |xvO@ QO OwHwt |=yGvU=tO "OvDiQo
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3 3 OwOL hqDN= ẁ[wt u}= x@ xHwD =@ xm OwW xDiQo xQy@ MBREB G}=Dv

"CW=O Oy=wN =yp}rLD QO |O=} R C}ty= pY=L G}=Dv u=}t |@amtQDt uw}r}t
u=wD|t |Q=t; p=U 14 |=Q@ xv=y=t |SQv= uq}@ VwQ G}=Dv K}LYD =@ p=L
CU= xOW pY=L xw=U OU uRNt R= Q}N@D \}=QW R= |k}kO ,=D@Uv G}=Dv xm Cio
|}xO=U |=yxO=O 'xv=y=t |=yxO=O R= xO=iDU= =@ u=wD|t G}=Dv u}= x@ xHwD =@ w

|SQv= uq}@ VwQ x@ xv=y=t Q}N@D u}tND |R=UpOt G}=Dv |xU}=kt "20 pmW
?ULQ@ xOWK}LYD |=yxO=O w |U=@ax=W Ov@ x=oDU}= |=yxO=O R= xO=iDU= =@

"|Q=t; |xr=U 14 |xQwO |=Q@ x=t QO QDt|Dv=U

CqO=at R= pY=L |O}WQwN `WaWD |=yxO=O u=}t xOWQ=QkQ@ |x]@=Q "17 pmW
"|v=O}t C=}rta x=t 4 |] GvU`WaWD w |@ QHD

CqO=at R= pY=L l} QiUtD= `WaWD |=yxO=O u=}t xOWQ=QkQ@ |x]@=Q "18 pmW
"|v=O}t C=}rta x=t 4 |] GvU`WaWD w |@ QHD

�BREB� |U=@ax=W Ov@ |=yxO=O R= pY=L |SQv= uq}@ G}=Dv Cw=iD "19 pmW
?ULQ@ �MBREB� |v=O}t |=yxO=O R= xO=iDU= =@ xOWK}LYD |SQv= uq}@ w

"|Q=t; p=U 14 QO p=U |=yx=t |=Q@ Q}N@D ?amtQDt uw}r}t

124



"""w
|W

}QH
D Ow

aUt
'|vU

Lu
}t= uq}@ VwQ G}=Dv Q@ QF-wt |=yQDt=Q=B |wQ Q@ xDiQoCQwYC}U=UL p}rLD "3 pwOH

"xOWK}LYD |SQv=
Q}}eD |=R= x@ =]N OYQO

QDt=Q=BQDt=Q=B Qy Q=Okt QO �10
Q}N@D Q}N@D Q}N@D
xv}W}@ xv}tm u}ov=}t
6 9 14 4 11 9 �|OwQw x=Dwm Gwt |O}WQwN `WaWD� Qs

0 5 1 1 0 9 Tmavt x=Dwm Gwt |O}WQwN `WaWD� Qr
�xOW

15 7 22 9 23 8 �|OwQw Ovr@ Gwt l} QiUtD= `WaWD� Qa

0 5 0 75 0 8 Tmavt Ovr@ Gwt l} QiUtD= `WaWD� Qar
�xOW

10 1 14 7 17 2 QWDvt Ovr@ Gwt l} QiUtD= `WaWD� Qbs
�?; K]U R= xOW

5 1 9 4 8 2 QO xOWxQ}NP CQ=QL u=R}t QO Q}}eD� Qx
�?; sHL

28 3 16 8 19 2 �=wy CQ=QL xHQO� Ta
21 8 12 4 18 6 �?; K]U CQ=QL xHQO� T0

6 4 4 1 1 3 �uw=@ C@Uv� R
0 7 1 2 0 3 �l} QiUtD= Q=Wi� P

11 7 18 2 8 3 �|@Uv C@ w]Q� RH

3 pwOH QO xOWx�=Q= G}=Dv x@ xHwD =@ w T=U= u}= Q@ "OW xO=O xaUwD xO=iDU=OQwt
`WaWD 'l} QiUtD= `WaWD p}@k R= |}=yQDt=Q=B x@ C@Uv Q}N@D u=R}t 'Cio u=wD|t
T=UL Q=}U@ ?; K]U w =wy CQ=QL xHQO w |DWoR=@ Ovr@ Gwt `WaWD '|O}WQwN
Q}N@D u=R}t |wQ Q@ |UwULt Q}}eD =yQDt=Q=B Q}=U QO |OYQO 10 C=Q}}eD w CU=
|SQv= C=Q}}eD p}@k R= |}=yQDt=Q=B x@ G}=Dv 'u}vJty "OQm Oy=wNv O=H}= xw=U OU R=
Q=Wi w uw=@ C@Uv '|DWoR=@ Ovr@ w x=Dwm Gwt C=aWaWD '|@; sHL QO xOWxQ}NP

"OyO|t u=Wv =Q C}U=UL |xv}tm l} QiUtD=
|SQv= uq}@ VwQ x@ \w@ Qt CqO=at QO ,=t}kDUt O=@ CaQU QDt=Q=B xm =Hv; R=
O=R; K]U R= Q}N@D u=R}t |wQ Q@ QDt=Q=B u}= C=Q}F-=D |@=} RQ= Qw_vtx@ 'OwW|tv OQ=w
u} QDl}ORv =yp}rLD QO xm |WwQ |wQ Q@ C}U=UL p}rLD 'xw=U OU |xJ=} QO ?;
|xrO=at QO |iQ] R= w O=O u=Wv xOWKqY= |SQv= uq}@ VwQ x@ C@Uv =Q G}=Dv
|=yp}rLD T=U=Q@ "OW xO=iDU= 'CU= p}NO O=@ CaQU QDt=Q=B u; x@ \w@ Qt
u}=Q@=v@ w OQ=O MBREB VwQ G}=Dv =@ =QCk@=]t u} QDy@ utvB |xrO=at 'xOWs=Hv=
u}= Q@ "OW xO=iDU= O=@ CaQU QDt=Q=B C}U=UL p}rLD s=Hv= Qw_vtx@ VwQ u}= R=
O=@ CaQU u=R}t QO �V}=Ri= w Vy=m � |OYQO 10 Q}}eD =@ 'Cio u=wD|t T=U=
x@ xm OwW|t O=H}= =]N �11 \UwDt Qw]x@ VwQ u}= R= pY=L Q}N@D u=R}t QO
x@ ,=D@Uv xw=U OU uRNt |=Q@ pY=L Q}N@D G}=Dv xm Cio u=wD|t R}v ?}DQD u}=
=Q QDt=Q=B u}= j}kO |Q}oxR=Ov= swRr Qt= u}= w CU= T=UL O=@ CaQU |=yxO=O

"OyO|t u=Wv
?U=vt |D=k}kLD x=oDU}= u=wD|t xDiQoCQwY C}U=UL p}rLD x@ xHwD =@

xOWK}LYD |SQv= uq}@ VwQ x@ xv=y=t Q}N@D G}=Dv u=}t x]@=Q |Q=QkQ@ "21 pmW
"|t}rk= |=yQDt=Q=B w

|xk]vt QO Q=N@ Q=Wi Ow@tm w |O}WQwN `WaWD '=wy u}ov=}t CQ=QL xHQO Ovv=ty
21 pmWG}=Dv T=U=Q@ "OQm Q=QkQ@ =yu; u=}t|}xO=U |x]@=Q �es�ea� xar=]tOQwt
u}ov=}t CQ=QL xHQO |=yxO=O uOw@TQDUOQO CQwY QO xm CiQo xH}Dv u=wD|t
u=R}t ?U=vt Q=}U@ CkO =@ xOWxO=O VR=Q@ |xrO=at R= xO=iDU= =@ u=wD|t =wy
|xOQ QO C} wrw= Q_v R= w OQw; CUOx@ xw=U OU |xJ=} QO |=Q@ |rw@k p@=k Q}N@D
`WaWD |=yxO=O TBU w xar=]tOQwt |xk]vt QO Q=N@ Q=Wi Ow@tm |=yxO=O |Oa@

"OvQ=O Q=Qk |O}WQwN

|SQv= uq}@ VwQ G}=Dv |wQ Q@ C}U=UL p}rLD
xOWK}LYD

|wQ Q@ C}U=UL p}rLD uwtR; '|t}rk= |=yQDt=Q=B R= l} Qy C}ty= u}}aD Qw_vtx@
Vy=m w V}=Ri= x@ xHwD =@ pOt "CiQo CQwY xOWK}LYD |SQv= uq}@ |=yxir-wt
OYQO |=Q@ =yQDt=Q=B Q}=U uDW=Oxov C@=F w =yQDt=Q=B u}= R= l} Qy QO |OYQO 10
p=U QO Q}N@D u=R}t |xv}W}@ w xv}tm 'u}ov=}t C=@U=Lt QO xOWO=H}= |=]N

125



"""xw
=UO

U u
RNt

|N
}Q=D

|SQ
v=u

q}@
Vw

QK
}LY

DCU= xOW pY=L|U=@ax=W Ov@|U=vW=wy x=oDU}= G}=Dv R= xO=iDU= =@ xm VwQ
24�18 |v=tR |xR=@ QO Q=Okt wO u}= u=}t QO Cw=iD u} QDW}@ w '�BREB�
x=tQyt 30�16 |v=tR |xR=@ QO Cw=iD u} QDtm w QDt|Dv=U 1 12 =@ Q@=Q@ x=tQ}D
|=yxR=@ |=Q@ G}=Dv Cw=iD u} QDW}@ 'u}vJty "CU= QDt|Dv=U 0 17 =@ Q@=Q@
u} QDtm w �15 OwOL QO|v=O}t |xar=]t x=t 4 COt QO xOWxDiQo Q_vQO|v=tR
=@ G}=Dv u=}t xOWO=H}= Cw=iD |xv}W}@ "CU= xOw@ �3 OwOL QO u; Q=Okt
Cw=iD Q=Okt |xv}tm w QDt|Dv=U 3 OwOL =@ x=tQ}D QO R}v xO=O |QU wO R= xO=iDU=
xOWx@U=Lt Q}N@D Cw=iD ẁtHt w xOw@ QDt|Dv=U 1 OwOL =@ O=OQt pYi QO
"CU= QDt|Dv=U 7 5 =@ Q@=Q@ |SQv= uq}@ VwQ =@ xO=O |QU wO R= xO=iDU= =@

pY=L |=yxO=O R= xO=iDU= =@ xOWK}LYD |SQv= uq}@ VwQ =@ Q}N@D u=R}t "2
OwOL u}ov=}t |=Q=O xr=U 14 |D=ar=]t |xQwO |=Q@ |v=O}t |Q}oxR=Ov= R=
156 OwOL VwQ u}= |=Q@ K}LYD R= p@k xm|r=L QO 'CU= QDt|Dv=U 162
�BREB� |SQv= uq}@ G}=Dv R= xO=iDU= =@ 'u}= Q@xwqa "CU= xOw@ QDt|Dv=U
=@ w ?amtQDt uw}r}t 83 7 pO=at |tHL ,=@} QkD xar=]t x=t 163 u}= QO
=@ pO=at sHL u}= �MBREB� xOWK}LYD |SQv= uq}@ G}=Dv R= xO=iDU=

"CU= xOw@ ?amtQDt uw}r}t 87 0
'xOWK}LYD |SQv= uq}@ |=yxir-wt |wQ Q@ xOWs=Hv= C}U=UL p}rLD T=U=Q@ "3
'|O}WQwN `WaWD 'l} QiUtD= `WaWD p}@k R=|}=yQDt=Q=B x@C@Uv Q}N@D u=R}t
wCU= T=UL Q=}U@ ?; K]U w =wy CQ=QL xHQO w |DWoR=@ Ovr@ Gwt `WaWD
O=H}= xw=U OU R= Q}N@D u=R}t |wQ Q@ |UwULt Q}}eD '=yQDt=Q=B Q}=U QO C=Q}}eD
QO xOWxQ}NP |SQv= C=Q}}eD p}@k R= |}=yQDt=Q=B x@ G}=Dv 'u}vJty "OQm Oy=wNv
l} QiUtD= Q=Wi w uw=@ C@Uv '|DWoR=@ Ovr@ w x=Dwm Gwt C=aWaWD '|@; sHL

"OyO|t u=Wv =Q C}U=UL |xv}tm

x�=Q= xw=U OU |xJ=} QO R= Q}N@D u}tND QDj}kO xJ Qy C=k}kLD s=Hv= Qw_vtx@
p}rLD QO QDC}ty=sm |=yQDt=Q=B |Q}oxR=Ov= Qw_vtx@ u=wD|t T=U= u}= Q@ "OQm
R= |DL =} w |@ QHD CqO=at R= j}kLD R=}vOQwt CkO Q@ =v@ xDiQos=Hv= C}U=UL
QDQwO |=yx=oDU}= w |U=@ax=W Ov@ |U=vW=wy |=yx=oDU}= QO OwHwt |=yxO=O
|NQ@ C}ty= Qw_vtx@ u=}t u}= QO =t= "CiQo xQy@ xw=U l}DB wv}U x=oDU}= Ovv=ty
x=oDU}= l} ,=t}kDUt O}=@ '=yu; QDj}kO xJ Qy |Q}oxR=Ov= Qw_vtx@ w =yQDt=Q=B

"OwW QkDUt xJ=} QO |wQ Q@ |D=k}kLD

|Q}oxH}Dv
VwQ =@ �Q}Oer=� xw=U OU |xJ=} QO R= xv=y=t w xvq=U Q}N@D u=R}t j}kLD u}= QO
xDiQo Q=Qk u}tND OQwt �1387�1374� p=U 14 COt x@ w �BREB� |SQv= uq}@
OU |xJ=} QO Qw=Ht x=oDU}= R= |Di=} QO |=yxO=O |@=} RQ= Qw_vtx@ 'u}vJty "CU=
p=U QO x=t 4 COt x@ '|@ QHD CqO=at R= pY=L w �|U=@ax=W Ov@ x=oDU}=�
|=yQoTL w =yx=oDUO s}kDUt Q=QkDU= x@ s=Ok= �Qyt |=yDv= =D Q}D |=OD@=� 1387
u=}t \=@DQ= |Q=QkQ@ =@ xt=O= QO "CU= xOW =yxO=O u}= |R=wt CW=OQ@ CyH j}kO
OQwt |=yxO=O |t=tD 'OU Qw=Ht x=oDU}= R= pY=L |=yxO=O w |v=O}t |=yxO=O
,=OOHt |SQv= uq}@ VwQ w OvOW |R=UR=@ w K}LYD xDWPo p=U 14 |xar=]t
xDiQoCQwY |=yp}rLD R= xOt;CUOx@ G}=Dv u=wD|t xYqN Qw]x@ "OW |R=UpOt

%OQm u=}@ KQW u}= x@ xw=U OU uRNt R= Q}N@D OQw;Q@ Qw_vtx@ =Q j}kLD u}= QO
G}=Dv Q}O=kt 'xR=@ 8 |=Q@ w CU= xOW s}UkD |SQv= uq}@ |xR=@ 12 x@ x=t 4 u}= "1
|wQ Q@ QkDUt |D=k}kLD x=oDU}= |=yxO=O R= xO=iDU= =@ xm |SQv= uq}@ VwQ
u}= G}=Dv R= V}@ '�MBREB� CU= xOW K}LYD w x@U=Lt OU |xJ=} QO

CWwv=B
1. Mirror

�References� `@=vt
1. Tanny, J.; Cohen, S.; Assouline, S.; Lange, F.; Grava,

A.; Berger, D.; Teltch, B. and Parlange, M.B. \Evapora-
tion from a small water reservoir: Direct measurements
and estimates", Journal of Hydrology, 351, pp. 218-229
(2008).

2. Gianniou, S.K. and Antonopoulos, V.Z. \Evaporation
and energy budget in Lake Vegoritis, Greece", Journal
of Hydrology, 351 (3), pp. 212-223 (2007).

3. Dos Reis, R.J. and Dias, N.L. \Multi-season evapora-
tion: energy-budget estimates and CRLE model assess-
ment with limited meteorological observations", Journal
of Hydrology, 208(3), pp. 135-147 (1998).

4. Vallet-Coulomb, C.; legesse, D.; Gasse, F.; Travi, Y.
and Chernet, T. \Lake evaporation estimates in tropical
Africa (Lake Ziway, Ethiopia)", Journal of Hydrology,
pp.1-8 254(4) (2001).

5. Winter, T.C.; Buso, D.C.; Rosenberry, D.O.; Likens,
G.E.; Sturrock, A.M.J. and Mau, D.P. \Evaporation de-
termined by the energy budget method for Mirror Lake,
New Hampshire", Limnology and Oceanography, 48(3),
pp. 995-1009 (2003).

6. Lenters, J.D.; Kratz, T.K. and Bowser, C.J. \E�ects of
climate variability on lake evaporation: Results from a
long-term energy budget study of Sparkling Lake, north-
ern Wisconsin (USA)", Journal of Hydrology, 308, pp.
168-195 (2005).

7. Rosenberry, D.O.; Winter, T.C.; Buso, D.C. and Likens,
G.E. \Comparison of 15 evaporation methods applied to
a small mountain lake in the Northeastern USA", Jour-
nal of Hydrology, 340(3-4), pp. 149-166 (2007).

8. Jamab Consulting Engineers, Iran's Water master Plan,
Salt Lake Watershed (In Persain)(1998).

126



"""w
|W

}QH
D Ow

aUt
'|vU

Lu
}t=

9. Allen, R.; Pereira, L.; Raes, D. and Smith, M. \Crop
evapotranspiration: Guidelines for computing crop water
requirements", FAO Irrigation
and Drainage Paper, 56, FAO, Rome, Italy, pp. 300
(1998).

10. Kamali, G. and A. Moradi. \Solar radiation, princi-
ples and application in agriculture and new energies"
Iran Metea-ological Research Center publication (In Per-
sain)(2004).

11. Kotsopoulos, S. and Babajimopoulos, C. \Analytical
estimation of modi�ed Penman equation parameters",
Journal of Irrigation and Drainage Engineering, 123(4),
pp. 253-256 (1997).

12. Huaxia, Y. \Long-term study of lake evaporation and
evaluation of seven estimation methods: Results from
Dickie Lake, South-Central Ontario, Canada", Journal
of Water Resource and Protection , (2), pp.59-77 (2009).

13. Henderson-Sellers, B. \Calculating the surface energy
balance for lake and reservoir modeling: A review", Re-
views of Geophysics, 24(3), pp. 625-649 (1986).

14. Assouline, S.; Tyler, S.W.; Tanny, J.; Cohen, S.; Bou-
Zeid, E.; Parlange, M.B. and Katul, G.G. \Evaporation
from three water bodies of di�erent sizes and climates:
Measurements and scaling analysis", Advances in Water
Resources, 31(1), pp. 160-172 (2008).

15. Delclaux, F.; Coudrain, A. and Condom, T. \Evapora-
tion estimation on Lake Titicaca: A synthesis review
and modeling", Hydrological Processes, 21, pp. 1664-
1677 (2007).

16. Keskin, M.E. and Terzi, O. \Evaporation estimation
models for Lake Egirdir, Turkey", Hydrological Pro-
cesses, 20, pp. 2381-2391 (2006).

127





A
bs

tr
ac

ts
of

P
ap

er
s

in
E

ng
lis

hEVAPORATION STUDY OF SAVEH
DAM RESERVOIR USING MODIFIED
ENERGY BUDGET METHOD
A. Hassani
aminh85@yahoo.com
M. Tajrishy(corresponding author)
tajrishy@sharif.edu
A. Abrishamchi
abrisham@sharif.edu
Department of Civil Engineering
Sharif University of Technology

Sharif Civil Engineering Journal
Volume 29, Issue 1, Page 115-127, Original Article

c
 Sharif University of Technology

� Received 31 January 2011; received in revised form 16 August
2011; accepted 10 September 2011.

Abstract
Evaporation is generally regarded as the most signi�cant
contributor to water loss from reservoirs in semi-arid re-
gions of the world, such as Iran, and a precise estimate of
this parameter is increasingly required for several agency
functions, particularly water agencies. Monthly summer
evaporation from the Saveh Dam reservoir, which ac-
counts for around 50% of yearly water loss, was deter-
mined using the Bowen Ratio Energy Budget (BREB)
method, and then compared and veri�ed by results ob-
tained by an automatic weather station and net radiome-
ter placed near the dam reservoir site.
In order to assess the data obtained from the adjacent
weather station of the reservoir (Shah Abbasi weather
station) and experimental equations, an automatic
weather station (AWS) and a net radiometer were lo-
cated near the reservoir for collecting parallel data, dur-
ing four months of 2008 (July-October). With these
data, all Shah Abbasi weather station data have been
adjusted and the BREB method was modeled again for
all of the study period. These four months were divided
into 12 energy budget intervals, and, for two thirds of
them, the modi�ed BREB results (MBREB) were larger
than BREB. Furthermore, the largest di�erence between
them occurred from the 9th to the 15th of July, with
11.2 mm, and there was at least 1.7 mm di�erence for
the 8th to the 22nd of October interval. The maximum
and minimum di�erences between results of evaporation
using these two sets of data for these four months of �eld
study were 15 and 3 percent, respectively, and the to-
tal evaporation di�erence was equal to 75 mm. Also, the
yearly average BREB evaporation rate, using �eld study
data (MBREB), was equal to 1620 mm, and the result
was 1560 mm with Shah Abbasi station data. In addi-
tion, the accumulated volume of evaporation rate using
�eld study data (MBREB) was equal to 83.7 MCM and
the result was 87.0 MCM with Shah Abbasi station data

for these 163 months. A sensitivity analysis for MBREB
results showed that parameters, such as longwave and
shortwave radiation, re
ected longwave radiation from
the water surface, air temperature, and water surface
temperature variations have large e�ects on evapora-
tion rates from this small reservoir. However, changes
in stored energy in reservoir water, re
ected longwave
and shortwave radiation, Bowen Ratio and atmospheric
pressure, caused small sensitivity in MBREB evapora-
tion rates. Results of this study could explain the im-
portance and sensible contribution of evaporation rates
as a fundamental parameter in the hydrological cycle of
lake ecosystems in the arid regions of Iran.

Key Words: free water surface evaporation, energy bud-
get method, automatic weather station saveh reservoir or
saveh dam.
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