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Trishna Products

TRISHNA products will include evaptranspiration and water stress index products
to be delivered within 12 hours after acquisition:

At level 2:
- Latent heat flux (LE) at the time of satellite clear-sky acquisition
- Evaporative fraction (EF) as a water stress index

At higher levels:
- daily evapotranspiration (ETd) for days with acquisition
- reconstructed daily evapotranspiration for days with no acquisition

(revisit, clouds…)
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General scheme

EVASPA
(EVApotranspiration from SPAce)
Gallego-Elvira et al. 2013 ; Allies et al. 2020

Contextual models:
triangle (fraction cover-Ts) and S-SEBI
(albedo-Ts) methods;
LE derived from the Evaporative Fraction:
EF=(Ts-Tmax)/(Tmin-Tmax)

Multi-data multi-model framework
=> uncertainty assessment:

Example of results over Niger using
MODIS data (Allies et al. 2020):
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STIC
(Surface Temperature Initiated Closure)
Mallick et al., 2014, 2016

Single pixel model:
Penman-Monteith equation for the
vegetation layer, Shuttleworth-Walace
resistance network

Example of results over various sites
using ECOSTRESS data (Hu et al. 2023):

Mallick, K., Jarvis, A.J., Boegh, E., Fisher, J.B., Drewry, D.T., Tu, K.P., Hook, S.J., Hulley, G., 
Ardö, J., & Beringer, J. (2014). A Surface Temperature Initiated Closure (STIC) for surface 
energy balance fluxes. Remote sensing of Environment, 141, 243-261

Mallick, K., Trebs, I., Boegh, E., Giustarini, L., Schlerf, M., Drewry, D.T., Hoffmann, L., Randow, 
C.v., Kruijt, B., & Araùjo, A. (2016). Canopy-scale biophysical controls of transpiration and 
evaporation in the Amazon Basin. Hydrology and Earth System Sciences, 20, 4237-4264

Hu T., K. Mallick, P. Hitzelberger, Y. Didry, G. Boulet, Z. Szantoi, B. Koetz, I. Alonso, M. 
Pascolini-Campbell, G. Halverson, K. Cawse-Nicholson, G.C. Hulley, S. Hook, N. Bhattarai, A. 
Olioso, J.-L. Roujean, P. Gamet, Z. Su. (2023). Evaluating European ECOSTRESS Hub 
Evapotranspiration Products Retrieved from Three Structurally Contrasting SEB Models 
over Europe. To be published in Water Resources Research. 
(preprint: doi: 10.1002/essoar.10512884.1)

Tiling

LE, H

EF

Daily ET

The instantaneous latent heat flux LE is scaled to ETd, the daily
evapotranspiration, by assuming a constant ratio LE / Rg along the 
day (following Delogu et al. 2021, Guillevic et al. 2019).

Instantaneous solar radiation at the time of TRISHNA acquisition is
obtained from TRISHNA data (Champion et al. 2022). Daily value of 
solar radiation can be computed as a theorethical value or obtained
from geostationnary satellite products.
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TRISHNA data will
be projected on to a
UTM grid and made
available on
100x100 km2 tiles
following the system
used for Sentinel 2.
Some tiles, in
particular on coast,
will be grouped to
increase the number
of available pixels to
run EVASPA.

Ts:   surface temperature
ε:     surface emissivity
fC:   fraction cover
LAI: leaf area index
r:    red reflectance
nir:  near infrared reflectance
Ta:   air temperature
ea:   air vapour pressure
Rg:  solar radiation
Ra:  atmospheric radiation
LE: latent heat flux
Rn: net radiation
G: ground heat flux
EF:  evaporative fraction


