Evapotranspiration mapping across an
aridity gradient in conterminous US by
combining thermal remote sensing with
PenmanMonteith and Shuttleworth -
Wallace model
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Summary

- Challenges in thermal remote
sensing of ET.

- Why PenmarMonteith (PM) and
Shuttleworth-Wallace (SW?

- Proposed modeling scheme and
characteristics

- Study region and data
- Results

- Conclusion
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Explicit surfaceenergy balanceepresentation



State-of-the-art
uncertainties / challenges
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why PM and SW?

PenmanMonteith (Monteith,

1965, 198136 + pcpg 4D,
AEpy = )

s+ y(1+%

f=Ry1 G, s =1{T,}

ShuttleworthWallace (Shuttleworth
and Wallace, 1985)
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g, = aerodynamiacconductance
0c= canopy (surface) conductance




Integrating LST into PM5W

STIC (Surface Temperature Initiategd Closure)
ST PlpYyalia
AEpy =

s + y(1+ %)

sv1 = f{cq, €3, C3, V1, V2, V3, Vy, SV3, SUs}
SV, = f{v3, V4, SV, SVs, SVg}

SV3 = f{C3, V3, V4, SVy, SUs5}

svy = f{c3, V3,5V, SV,, SV, SVg}

SVg = f{Cl, Cy,C3,V1,V2,V3,Vy,SVq, SV, AEPM}
SVg = f{Cl, C2,C3,V3,Vy4, SV, SV, )'EPM}

SV; = f{Cq, C2,C3, V3, Vs, SV1, SVs, SV3, SV, SV}
SVg = [f{V3, V4, V5,5V, AEpy }

Soil-vegetation-atmosphere system

Ty, ey Dy (7, rH)
(ao, I &0 Rs Reference height (2) TR

1-D Surface energy balance representation
Bhattarai et al., 2018; Mallick et al., 2016, 2018




Characteristics

Functional
- Fully analytical

- LST, aerodynamic
conductance and
vapor pressure
feedback

-  Simultaneous ET
partitioning

- Application potential:

both LEO and GEO

Structural

Physical integration of LST: combining PM ar
SW to solve P

No land surface parameterization for the
conductances

Direct estimation of ET and H

Numericalestimation: Conductance®riestley
¢left2NJh o6l a | UAYS
a fixed value), canopsir stream properties

Inputs: R, G, |, R,ore, and LSTor TR.



Evaluation: across an aridity gradient
(Bhattarai, Mallick et al., 2018

Radiation controlled
(Humid climate)

Data : MODIS LST, surface
reflectances, NLDAS meteorology ET : 60 to 80% of R

ET : 15 to 30% of R\



