YYAA Sy r’...“)' ‘)"):.‘L olKasls ‘O]).Q.C (ewige >JJ.‘,JI O o,.i.S/‘  yaoiiin?d

(O 2 S dod g S Gblo (ST 13T T gbaw 31 (o i Juko (9> o
09lw dw (9 30 259 590 Axliae

Y & Y & . \ .
&E?M)?‘M’"gs“i;’.” OW‘WCJ@'
W g (S0 OGS (O yos  wigo 0ULINS | &lo Sy o Ayl gl 515 69-7.535”‘
By iz OIS () o gwitigs BN Hldifa”
o a0 SIS (O o witagn BN Sl

a_hasani@civil.sharif.edu

Wyt
LAYVE-AYAY (ols Jlo o ilale 5 40 Do) g s 383 5 e sldiba 5 Leigy 51 (6315 Lo 5 0 gl s a5 51 e Ol on B ol 5
élj‘wu,u,u,a\izﬁ\jljgwﬁa;,wuuu.@\ajf)ljs_-,,s;;,,ﬂa,u.\.ﬂe’.t{ﬁ@ﬁ&ﬁaJ»,h;,)_-ﬁxﬁ.jmw.ﬂ\
e o ity Okl oz 53 5 S0l Olene3 5 5L Jd 3 et lubie candllan 35 50 (slello oles 51 3 S Jolo carlys (s o
b Calisn (5lginy 5 oslizal b ol dolome 5T Ol jn cole o (5l A8l on Soslite b o (s i Hllin o i olo 5 0L ca ST
Priestley—Taylor (DeBruin g5, muls 03 8 s lie gm0t 4 8 a5 s syl Ea, Olsie 4 oS (650 OV b, =
0 85 O Sy ol 51 gl Lty ol 1m0 s aeglie B 551 O ros B b s 4 Penman s DeBruin—Keijman
BRSNS TSVAR a,'t{,gj,-Tu:,)ML;\,_wuﬁ‘;www;lﬁ@ﬁ@upﬁj,,ﬁw~,YA}~,\°V‘-,W‘-,MY;];
i 5 (ol B ) sl g 53 ek o153 o)l om Dk g ol o am s (aller s Slo enls 403 pal gy Dler 2,5
Jensen-Haise Makkink Pabadakis «Stephens-Stewart Asls yle-ss,.53,5 oo T 04s 018 50303, sl & il el S
3 e e (6l G151 5 i (sl ol i Tl S s phali 5 1sa D)l am s L ddss Sl ) b 4y LB S
Gl L gl ) oty Slele b o513 4 Blaney-Criddle s Hamon (slgss) ¢ poman il oo ¢S 8 a2l 53 oy

S e aglin 1B (5551 O3

09l s O e gy s 4w o (83 51 O (99 ¢yl 33T 2 2GS ileds”

Aonio .
b s; 0L s i el O Sllons c5eT 5 OT e Sy pite (55 550n Juli ks 51 sl 03 28 o3 g 53 yed Slulons gl
Ol 55 g0 SlgdiS 0l e as 48T i Ol yn L (g5 s s0in 4 o sls 4l g aled Ola 315,03 3,0 0 5 axl s cand Slidos
sl sl i T BT 7 lau 5l ous Slallas 5 Slwls (Singh and Xu, 144Y) dsl oo JSin sl e dmlons Calien (gla 2l
o S Sy 2l 4 015 (0 IS 55k 4115 e anmlms (sleds 5 (Rosenberry et al., vnv)c,.»la,fc\,,g\dﬂgqf,ksuﬁél’
Harbeck, )p_g- JUasil (F) (Fritschen, Y4$9) 3 51 oM (*) (Guitjens, Y4AY) ST o (Y) «(Kohler et al., 1440) o 2 slgds, (V) 13 503
axdllae 5 @8l 5 ailais )3 eolizal gl lie 55, Sl (Young, VAFY) Gl gla 55, (7) 5 (Penman, VAPA) oS 5 sled5,(0) ((145Y
e 5 3L 3y e sla 0ol &3 Al (Calbes gla hg, 5 SVslae (3L 31AaS 05 g 3 5 g0 s 4 iy sl .\.:«L&Jg.:.a)l:wfb-
Slaints b g anl )3 88 Sl 5 6551 OV 45 S Ol 0 IS sk 5 Do g s Bl e ) ol Sl eslizal (s g5 sl
{(Henderson-Sellers,4A%) 53,8 o J x5 4zl s r 9,5 5 63509 Dbl Lolar 55,51 5 0l 5 6,8l 5ol glayls caids 5ol 587 [y

o3 S Bme i ol 53 eslizul 350 glediay ) ot )3



VAN Ceigarsl o5l o€l o yoe (swigee (ollall (s 0,558 (ppaiiin

B 50 ool 9590 Ly ) whasin - Jguor

Method Equation Developed for
BREB Qa Q+Q-Qu—Q:-Q:+0. - 7
oL +R) +€To) x 864 x 10 Biweekly
Combination group 5 Q-Q
Priestley— Taylor E=a s+7 D x §6.4 Periods of 10d or
te
deBruin-- Ketjman £=f__(@-QJ, Dally
0855 +06% Ip
Penman £nt ( - Q*) x 864+ -1 (02605 +034L4)(e: - &) Periods greater
YN - Q than 104
Brutsaert— Stricker (2«-1)(”?)( - )x864 5102605+ 054tk)(e, ~ey) Dally
deBruin £=1192(.%)) (W)W Periods of 10d or
greater
Sofar radiation, temp. group
Jensen—Haise E = (0.014T, — 0.37){Q, x 3.523 x 102 g:n"g?m‘“
Makidnk ' E= ((52 65 Q*) -0 12) Monthly {Holland)
Stephens— Stewart £ = (0.00827, — 0.19){Q, x 3.495 x 10°2) Monthly (Florida)
Dalton group
Mass transfer E = (Nihieg — &,)) x 10 Depends on
033 calibration of N
Ryan—Harleman £=2700=Ts) L: 3Us)(e0 =€), ge 4 Daily
Temp., day length group
Blaney—Criddle E=(0.01737, — 0.314) x T, x (D + D) x 25.4 Monthly
Hamen £—055 ( 1‘;) o (254) Daily
Temperature group 10
Papadakis E = 0.5625(e; max —(e, min -2)) (F) Monthly
10T 6751077 ET X105 R 1.7 10 0.9 10
Thormthwaite  E= (1 6( ) ) (F) Nonthly

Q; = solar radiation (Wm—2),
Q = reflected solar shortwave radiation (Wm~%),
Q.= incoming atmospheric longwave radiation (W m~%),
Qur - reflected atmospheric longwave radiation (W m—?),
Qs = longwave atmospheric radiation emitted from the water surface (W m™2),

Q.= change in heat stored in the water body (Wm ™3,

Q.= net energy (positive when advected to the lake) from precipitation, surface water, and ground water (Wm™2),
Q.= net energy conducted from the lake to the sediments (Wm—2),

¢ = specific heat capacity of water (4186 J kg~'°C™"},

To = water-surface temperature (°C),

R = Bowen ratio (dimensionless),

a = 1.26 = Priestley—Taylor empirically derived constant, dimensionless,

s = slope of the saturated vapor pressure—temperature curve at mean air temperature {Pa *C™"),

¥ = psychrometric *constant’’ (depends on temperature and atmospheric pressure) (Pa<C),

Q.= net radiation {Q, - Q +Q, — Q-:—Q;) Wwm3,

L=latentheatofvaporizaﬁong kg™'), and Jkg~! for the BREB,

p = density of water (998kg m™~ at 20°C),

N = mass-transfer coefficient {used 0.01644 for Mimror Lake),

{ = annual heat index (I = 304, = (T,/5)"514),

15 =windspeed at 2 m above surface (ms™1),

& = saturated vapor pressure at temperature of the water surface (mb),

€, = saturated vapor pressure at temperature of the air (mb),

€, = vapor pressure at temperature and relative humidity of r.he air (mb),

SVD = saturated vapor density at mean air temperature (g m™ ),

T, = air temperature, °F for the Blaney—Criddle, Jensen—Haise and Stephens—Stewart equations and °C for the Thomthwaite equation,
D = hours of daylight,

Dra = total annual hours of daylight for specific latitude; for Mirror Lake, at 44° N, Dy, = 4470,

= number of days in month,

€, max and e, min = saturated vapor pressures at daily maximum and minimum air temperatures (Pa).
The multipliers 10, 25.4, or B6.4 that appear in several equations are to convert output to mmd".
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