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background : TIR data & ET : environmental monitoring

« Thermal data (e.g. MODIS, TRISHNA¥*, ...) :

(1]
x plant water use and water stress monitoring -
important for drought monitoring, irrigation
scheduling / optimization, etc.
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S = m— Global water and energy
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x towards achievement of “SDGs 2 (food
security), 6, 13, 15, ...”

IThe core of GlScience: a systems-based approach


https://www.cesbio.cnrs.fr/la-recherche/activites/missions-spatiales/trishna/

background : directionality

’ » Scene simultaneously observed from several
directions :

— acquisition of dissimilar brightness temperatures
(TB) likely due to directional anisotropy

— surface turbulent fluxes are however similar
regardless

.
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(7% * Inverting directional TBs using surface energy
Tows # Frier # Ty o6 balance (SEB : point- & contextual-based)

but models therefore necessitates taking
SEBys = SEB g = SEB.ps directionality info consideration




observing and modeling of components: vineyard experimental site

« Surface components data collected over a
vineyard is presented

« Elemental temperatures and reconstruction of directional
surface temperatures

« Observed energy balance corrections

 Modeling of near land surface turbulence
« Overall fluxes based on a standard direction
« Consistency in direction-based retrievals



J Observation of surface components and
directional temperature reconstruction



vineyard experimental site: Verdu, SPAIN
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directional surface temperature reconstruction

\ L/

(O 05) Inputs :
\(® UFR97? and 4SAIL3
e Ty and Tgq ; SUNn and view directions,
/L o row geometry
DART*
* A=(Tsun — Tshd) + 2; Tave=(Tsun + Tsha) + 2
* Tin = Taye + 45 Tshg = Tave — A
~1 1\f AR ine . f[‘in,TS.hd assigned to respective
UFRG7 illuminated and shaded elements
turbid row simulated by 3D DART radiative transfer
@ ID1 observing the ‘sunlit’ soil (mockup, sun and view dir., row geom.)
IRT setup [three - 16 by 12 - thermal @ D2 viewing the ‘shaded’ veg.
cameras; ID1,2,3] ® ID3 observing the ‘sunlit’ veg.

Bian et al. (2018), Yan et al. (2012); 3Verhoef et al. (2007); *Gastellu et al. (1996)



Sun direction: :"_"_
SZA, SAA - ~

Row geometry;
canopy variables;
elemental temps.

View direction:
- 0-90:; I

(o, g 1 I VZA . - )
m -
ﬁf I VAA: 0-360
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UFR97 L
turbid row - - .
¥*shaded soil**
: @ ID1 observing the ‘sunlit’ soil
) = %,.k.' @ D2 viewing the ‘shaded’ veg.
o ® ID3 observing the ‘sunlit’ veg.

A 4

A 4

UFR97!2; Yan et al. (2012), Bian et al. (2018)
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Contribution coefficients, ... [Kc, Kt, Kg, Kz, ...]
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directional surface temperature | UFR97, 4SAIL vs DART
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energy balance closure
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[ Modeling of surface components



directionality, SEB - UFR97 & SPARSE
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’Boulet et al. (2015); 8Mwangi, Boulet, Olioso (2022)




directionality, SEB - UFR97 & SPARSE

Model forcings:
« biophysical parameters
(G, LAL ...),

« Meteo conditions,
radiation, wind speed,
air temperature and
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modeling: surface components - fluxes

turbulent fluxes - SP4
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modeling: surface components — temp.

IRT id3 - 75percentile
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modelling: directional consistency

SPARSE
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modelling: directional consistency
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Conclusion

* Inversion from a standard direction (nadir), overall fluxes simulated
by both SPARSE algorithms are similar

* Degraded retrieval consistency observed in cross-row direction
while better along the rows

* Discrimination between sunlit/shaded elements improves
consistency in inversion of simultaneously measured multi-angular
TIR data - sensitivity of flux retrievals to direction of view is
reduced.
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