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Ftrunilll detftied E. as tile ~aiue ot ~If ( weri!· used instead of e: .itt ate 
·l1alfoft:.tWeequationfotevapotatiottbOil\a6:ee••erSUriaCe:· 
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£. = C( - tJIC•J 
·, :.~;; . :· . 

/' . 

·· from whidt: 

£.. (e! - t!t) {t! - tal-. (t: - i."J 
£.. = Ct!- ~,) = Ce:~ !!~) . . 
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A.E.:::: ~CR. - G)+ _,_ AE, 
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where Eo represents evaporation from a free water surface for which lhe 
.:lbdo, ~, ~ 0.05. Pcmn:rr. d~.'~ ~" ~fun;ltf! t:tf f.: t,\1• '*'tfinuro ff~tifv 

" 4 I ~ EJ(t!; - t 1} versus u2 values where E11 was measured with a 63-an (2.5-.ft) 
diameter ground evaporation pan surrounded by lulf. The resulting linear 
regression equation was similar to that obrained by Rohwer (1931) in an 
intensive evaporation study conducted at Fort Collins, Colorado, and the 
results of other investigators. Penman's ~ equation for evaporation 
fromtheJree waler 51lrface expressed in mm d-1 with vapor pressure in 
mm Hg and. ?.lind speed in miles per day was f. .:;;: 0.35(1 t- 0.0098 uJ 
(e: ...: _ej)~'\Vh~ f;onverting ~or pressure to mb, ~nd assuming ~ = 585 
cal g , and usmg tllenotalton '"for ~tl• the expresston becomes: 

~E~> = 15.36(1 + 0.01 u,)(e! - eJ (6. 14a] 

whereXE,islatcnl heat flux from a watersurfaceincaJ crn·- 2 d-1, u2 is wind 
speed at2 mabove groundsurlacein n'!ilesd- 1,and ~andel are the vapor 
pre;surl'S of the water swface and the air, respecth•eJy, in mb. For wind' 
speed in m s-1

, vapor pressure in kPa, and >.. E0 in MJ m- 2 d- 1
, 

>.E,. = 6.43(1 + 0.53 U2)(e: - t 1 ) [6.14b] 

The generalfonn of Eq. 6.14b for wind speed in m s- 1, vapor pressur-e 
in kPa, and ).EI) 1n MJ m -l d _, where W1 = a, + b

10 
112 is: 

x~ = 6.43 w,(e: - eJ f6.14c] 

'.Penman substituted Eq. 6.1~a, derived from pan evaporation, for£. 
in Eq. 6 . .J~w1th e,· replaced _bye~. Substituting the empirical f"' relationship 
for E.approXiml.lted the ae~ynamic equation for evaporation from turf if 

-... the sl,lffiJCE!was wetatl~althe same temperat\lte as the airalheightz, and 
·:th(!ael'CkJy!lamiciotJghnesswas tlie same as that existing for the surroond
.ing:~;~;fqpowjrtg¥ilte,~tion st1Jdies at Lake Hefner, Oklahoma, 

.· .. :JP~~~fl~.§l~~gg~~d tb;rt. theWflld~n in &J. 6.14a be replaced by 
. -~:'(0'.5 +.·:O.~~~~.u2)f()t'SJh-na~ ofevaporation from large water surfaces. 

': .!\'rightlirid}easet\ (1972) derermi:&led oonstants for the wind renn £or Eq. 
:,r6.14il. to be {0.75 + (}.Ol85u2) fot a·weU-watered alfalfa field under the arid, 
- ~ ad.vf!c:.tive~coiuli.Uoos .ofso.t1them Idaho. The larger coelfidenl, 0.0185 
; yefs:M<U)l~ ®(tiatest~ effects of increased surface roughness of alfalfa 
, ,compared to short grass and the combined effects of lower leaf diffusion 
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