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SEVaP0Tabien Ratios

SR PBI0 I I5tantaneouUs) evaporation to an
IBLElILEIEGIS FETEFENCE EVaporation;

Er = E / Bt

T

- ey

—

SRS Obtained by distributing evaporation estimates

= overspace at midday

e Allows for sensitivity analysis of midday
evaporation relative to derived analytical ratios




ESUMTating| EVeporation

SEIEEr — Gray (1988 ) method

— [riroclticed) releitiva aveldaration, 6 (rEitle o Eletlz]l to
peiEntal) FUnction ofF the relative drying power, D

= 0bs. diive model; Q* (S|, L], remote sensing), T, RH, u, z,
SND0Es not reguire soil moisture; offset by radiation balance

Estimates actual rate of evaporation
from a non-saturated land surface
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SeUlict o Wind fuhetoniana Humidity PETICit:
- . EA — f(u)(e*a_ea)

f(u)=8.19+(0.22xz,)+(1.16+0.08xz_ )xUu

[IRCtion of surface roughness and daily wind

Evaporation Due to Humidity Deficit
and Wind Speed

I

RMSE = 0.02 mm

( 17.27*Ty;, )

e*, =0.611 """
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Miaaay Analyuical Ratios -

SIOIRINStaRtENELUS value O cINRStENEREGUS
re'fere' CCYE| (e

Albedoiratio; op = a; / a;.r (terrestrial image)

.

Sfongwave ratio; L, = L7/ L1, (thermal image)
Radiation ratio; R, = f(a g, Lg)
Roughness ratio; z = z, / z,, (terrestrial image)

Evaporation ratio; Ep = f(Ry, Z.g)




el Vaiiability O AIDEdOOIEST S

BRSITIBIEC N Corripio (2002 tested it for arowing season
nieasuredialbedoNEMTA L) oA NA6H O/6); ASTi= 8 Wim2

_..5:m resolution




SEEbiINaHapIlity of L1 1Tem hermal Image
S NEIaINage; ELIRNGamERRN(7.5 = 13‘p|’ﬁ')-'
L = eo0(Ts+273.15)* ; € = 0.98 ; cr—567x108

e

C ersus IRTC

5 m resolution




Val’llaiblhw o) Roughneis‘I_-lgght

INRGIUERCES Ul ERELERSIES

egm ted terrestrlal |mage Into several classes (Std. Dev. filter);

diteOUGIRESSERapPlEd pIcalZSValWesH(Cr)

2
10 cm

. — 40 cm
5 m resolution
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Evaporation Ratio

SEISILvIaRonstantaneous Evaporation
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Variation of Evaporation Ratio to

ieNViddayaAnaiyiicalizaties

ratlon ielatively morersEnsItiVEtONRCErEases i L1

rezise o) L resules dn = 10% reeltiadion gl aVzldoizltle)):

airreduction requires 50% increase in albedo

v,"'aporation Increases by 10% for = 300% increase in roughness

Variation of Evaporation Ratio

Energy Term Ratios to Surface Roughness Ratio
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Distribe dily EVaPelation ESHIIELES
S poralbanser FReHon!

R

SN ROIIVERNNSIENtENESUSINER@dIation to daily net
ELIEGRRNIIESIEd USing reference values.

-

-3 Rr = Q% / QFef

= Permits estimation of daily, Q*, distributed over
space from a reference Q*, value and the radiation
ratio




Midday @* versus Daily Q@* (May 1 - Sept 1)
(Kernen Farm, 1999 - 2000)

Midday @* versus Daily @" (May 1 - Sept 1)
{Lethbridge Ameriflux 1999 - 2004)
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Midday @" versus Daily @" (May 1 - Sept 1)
(St. Denis 2006 - 2007)

250 7 y=0.20x
r* =0.54

Midday Q* (W m2)



= ﬁ ?@gdref _
stimated "? . 15-ﬁ V\H“'Q

;Qd o R eref j* &
= Q ﬂ@%mz

\R I:"’t‘e.iE 146 W 5
_:-*"‘

~ 5 % error

el

LA



— tr|_ Wicie Daily"EVaporationyMepEs

> G-D modehEEdes in Caoldiieefies gicaltMedEel)

ok -%-ﬁ;*. 'Aug 5, 2007
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DELTIDUGION Of Daily  EVapoerdiier

il

PRVIERTNGI#al N and SUMECENGHERGENIS =226 il

—

— Evelgoretion frogl meens for call lnote Ellties =2 57 gl

Distribution of Daily Evaporation for Aug 5

8000 - cv = 0.068

Frequency

> ® o % A v

Evaporation (mm)



SUIIIMaRY and CeRCIUSIORSEE
— —

- —

_—

o Distrinttae el eVagoration estnlElies i U
obtainad for lagee clees Usinej el avelso el
ratio gggrdeley
=NYemoenstrated for'a relatively complex Prairie
N aREScape

B Possible to distribute daily evaporation from known
= Values'at a reference location and a radiation ratio

m—

= Estimated daily net radiation within 5% of
measured values at two validation sites

— G-D daily evaporation estimate 0.4 mm higher than
measured value (Eddy Covariance)




SUMIMary and CenclUSIORSEs

—-_—
—

o Pernotaly serised irrlzgery orovidas i@y
vrmc olas for pneclalline) zlgellezitle g

— n*ectly calculate surface emitted longwave,
Nlefiecied shortwave, aerodynamic function; key
WValiables for calculatlng evaporation

- = Potentlal for improving estimates of regional scale
ﬂ: ,__-
=== evaporation using remote sensing




