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air specific heat
zero plane displacement
relative earth-sun distance

inverse squared relative earth-sun distance
actual evapotranspiration rate
reference evapotranspiration

soil heat flux

sensible heat flux

von Karman’s constant
Monin-Obukhuv length

spectral radiance for band A
aerodynamic resistance to heat transport
net radiation flux

incoming shortwave radiation
incoming longwave radiation

outgoing longwave radiation

corrected thermal radiance from the surface
path radiance in the 10.4 — 12.5 um band

narrow band downward thermal radiation for a clear sky
near surface air temperature

surface temperature

wind velocity

friction velocity

Height

momentum roughness length

surface albedo

albedo path radiance

albedo at top of atmosphere
solar elevation angle

aspect angle of the pixel
declination of the earth

broad band surface emissivity
narrow band surface emissivity
atmospheric emissivity

solar incidence angle

latent heat of vaporization

latent heat flux

J/kg/K
m

mm/hr

mm/hr

2
W/m

2
W/m
0.41
m

2
W/m /sr/um

s/m

2
W/m

2

W/m

2

W/m
2
W/m

2

W/m /st/pm
2

W/m /st/pm

W/ m2/ sr/um
K

K

m/s

m/s

degrees
radians
radians

degrees
J/kg
2

W/m
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air density
reflectivity for band A
Stefan-Boltzmann constant

shortwave transmissivity of air

narrow band transmissivity of air

latitude of the pixel

stability correction for heat transport
stability correction for momentum transport
mountain wind speed weighting coefficient
weighting coefficient for band A

3
kg/m

-8 2 4
5.67x10 W/m /K

radians
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' Surface Energy Balance Algorithm for Land
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9 S me>s sl (Granger 1997; Vidal and Perrier 1989) &l sl osls anw 55 o3 Gbla
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Huntingford et al. 2000; Nishida ) 3,8 e ,1,3 Cusby 5 les ;31 Cond ¢ opn) o (alad 358 (0
55 n 03l ST 5 olE (6l e Cunglie iz Sl e sie 55 ladde > 45T Jl> ¢(et al. 2003
e S5 e glow aie 53 (Sade 1 oslizal 3505 35 g 0liST y ALE Hi e S bl ys il
51 (Norman et al. 1995) Wleds a5 L ;5 1o aie 93 Olgiea ol 5SS |5 035 0 4o 5
s (Kustas and Norman 1999; Norman et al. 1995) TSEB' 4 ol 5 . TAes (e 55 Sl g,
SEBAL” & Ol o rain ¢S5 5 s e sla iy, 5l 5 (S&nchez et al. 2008) STSEB®
Su ) SEBS* 4 (Allen et al. 2007) METRICY (Bastiaanssen 2000; Bastiaanssen et al. 1998)
55 4Ll (2002

ol (SEBAL) (o5 prla 53 (5551 09 025 583 ¢ 8l5 G o3 5 ind reid (sla 505 31 (SO
s bl gl » Je ¢ SEBAL (Bastiaanssen 1995) col ouiasl | Bastiaanssen Lo 5 <5
($353WS" bl G x5 5 i 3,57 2 ) s Landsat j slas b Lkl 5 jae 53 sl &8 Sl (S35
g 4 0T 5 oy 5 A a3 8 K (LT SbaSms Ly ke 5 T 25 (J gams 515585 s

Jts Ol se 4 (Bastiaanssen et al. 1998) s & 1 5 esliul 5 g0 4l in Sladlas 53 505 28

' Single-Source

" Two-Source

" Two-Source Energy Balance

® Simplified Two-Source Energy Balance

* Surface Energy Balance Algorithm for Land

¥ Mapping Evapotranspiration with Internalized Calibration

*Surface Energy Balance System
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+ cos(6) sin(p) sin(s) cos(y) cos(w)
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(f)

Yoo T e w38 T el 4l 0 cend S ekl abi o oWl ae 5 e @ (B bl 5o

b S 5 et Sl (LBl e L) o B 58 35150 (pled) Al op (elae b g w15

*direct

" diffuse

" solar incidence angle
" hour angle

' solar declination
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((Cooper 1969) 33 F s aclons

& =0.400sin[ %P _1 39 ()
365

Al g s g 2050 U5 595D el H3 88
Allenetal. ) 558 o s, 55 oy g0 a5 Connl () Jowe 551kl Ol 51 b 50 el 4l

(2002

w = %{t +0.06667(L, — Ly,) +S.) — 12} (#)
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23 Coe 4 oS Al Cied 5 Olej Sl (had sl G So g 4idy e p oyl pale s

(Allen et al. 2002) 35 & . Jlas!

S¢=0.1645 xsin (2b)-0.1255xcos (0)-0.025xsin (b) v)

b=27(JD-81)/364 (A)

il or s 2050 psas S5 55,0D bl o &S
25l dho gt 5 ABL oo by 5 5 pn (oo Al o San 0 b S 5 oS 5b0Len Or
((Duffle and Beckman 1980) 5 35 oo dulows

2_7r (4)

d, =14 0.033xcos(JD 360

.MQ@(@Q}S}}))MW))}A}})OJMJD \9.1-.2.1‘)345

*local time zone

'* Solar time
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£, = 1.08x(— In,,) 0265 e

B3h or drloes Vo daly Lo g g AiL o (6 hnes] (23,08 Tow daly opl o
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:(Allen et al. 2002)

\)
Teold(each pixel) = Tcold+0.006542 (18)

uu_u\gwd&tu:,\.m,atw,\,;ﬂMtw,uw\pw\ﬂ\ﬁﬂw,alps
AT o S JuSy ol Slabes 035 3505 L 5 aibots DEM aiis |

35 o0 dlons (17) alasly 51 gy il ombans (69T (5T (gl U guams A 55 ) shites (g 5o

((Starks et al. 1991)
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550 Rn jl&e ol S5 (glap 5 dunlons 5l g Al 20 Ll - 4 V) slakil 0 5 0lke Refi o7
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G 2 4 Ov)
—— = Ty/a(0.0038 + 0.0074a)(1 - 0.98NDVI*)

n
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