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Context

 Thermal data is a valuable tool in surface energy balance models for estimating evapotranspiration (ET)

What we need?

 Daily ET maps at field scale

How we can do it?

But…we have a problem:
 it is not easy to monitor daily evapotranspiration with passive sensors such as Landsat, the revisit time (8 days)

can be insufficient to detect changes in surface moisture or crop phenology, particularly in regions with persistent
overcast conditions

The solution (?)

 To address this challenge, the easy implementation of the common gap-filling methods, such as interpolating the

ratio of actual to reference ET (ET/ETo) across image acquisition days, offers advantages in an operational context,
but might not fully account for the non-linear dynamics of ET, especially over sparse-canopy irrigated crops.

 Integration of the DISALEXI model based on Landsat optical and thermal data and the Shuttleworth-Wallace

(SW) ET model based on Sentinel-2 optical data.
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https://youtu.be/_YFmXaroRO8

https://youtu.be/_YFmXaroRO8
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Thermal based model – ALEXI/DISALEXI

Source: M. Anderson & B. Kustas



MULTI-SENSOR/MULTI-SCALE ET MAPPING

Source: M. Anderson & B. Kustas



Spectral based model –Shuttleworth-Wallace (SW) model 
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GRAPEX Campaign 2018



Shuttleworth-Wallace (SW) model and OPTRAM approach
• Linking Substrate and Canopy Resistance with SWIR Observations
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Cropland

Spatial and Temporal domains - OPTRAM parametrization
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RIP760
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RIP760
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Conclusions

 The DISALEXI and SW models confirm their reliability for the estimation of ET for irrigated tree crops.

 For the production of real-time ET maps on a daily scale, the delay in the availability of
atmospherically corrected thermal data can represent a limit, therefore the integration of thermal
and spectral models is a promising approach.

 ET/ETo interpolation method still offers advantages in an operational context.

Further developments

 Homogenize the input data:
 EO data HLS
 Weather data CFSR, ERA5…

 Test additional gap-filling method/approach:
 i.e. smoothing, gap-filling, and interpolation of the input EO data instead of output data



Thanks for your attention

oscarrosario.belfiore@unina.it


