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Evapotranspiration

According to USGS: 

“In general, evapotranspiration is the sum of evaporation and transpiration.”

Source: www.usgs.gov

Some applications of Evapotranspiration:

• Climate and cloud formation 
(Shukla and Mintz, 1982; Rabin et al., 1990; Mölders and Raabe, 1996) 

• Agricultural management 
(Allen et al., 1998; Farahani et al., 2007; Allen et al., 2011)

• Water resources management 
(Bastiaanssen et al., 2005; Anderson et al., 2012)

• Detection of drought and heat waves 
(Rind et al., 1990; Vicente‐Serrano et al., 2010; Miralles et al., 2014;
Otkin et al.,2010)



Penman Monteith Equation
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Allen et al., 1998

ETo = Reference Evapotranspiration (mm/day)

Δ = Slope Vapor Pressure Curve (kPa°C-1)

Rn = Net radiation at the crop surface (MJ m-2 day-1)

G = Soil Heat Flux (MJ m-2 day-1)

γ = Psychrometric Constant (kPa°C-1)

T = Mean Daily Air Temperature at the reference height of 2 m (°C)

U = Wind Speed at 2 m height (m s-1)

es = Saturation Vapor Pressure (kPa)

ea = Actual Vapor Pressure (kPa) 





RNN - LSTM
https://colab.research.google.com/drive/1B1vvZMdlLjEwsxzrNjrMx4viNctib6go

https://colab.research.google.com/drive/1B1vvZMdlLjEwsxzrNjrMx4viNctib6go
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Conclusions and Recommendation

 RNN – LSTM can be a effective program in predicting or forecasting the mean 
values of evapotranspiration and other time-series data.

 Improving the program via training it to detect the anomalies in data for more 
accurate results.

 Develop a more accurate RNN – LSTM program in order to use for 
weather/rainfall, drought forecast, and for agricultural practices.



References

 Hanson, R. (2016, Dec. 9).Evapotranspiration and Droughts. Retrieved from 
https://geochange.er.usgs.gov/sw/changes/natural/et/

 Fisher, J. B., et al. (2017). The future of evapotranspiration: Global 
requirements for ecosystem functioning, carbon and climate feedbacks, 
agricultural management, and water resources, Water Resour. Res., 53, 2618–
2626, doi:10.1002/ 2016WR020175.

 U.S. Geological Survey (n.d.). Evapotranspiration and the Water Cycle. Retrieved 
from https://www.usgs.gov/special-topic/water-science-
school/science/evapotranspiration-and-water-cycle?qt-
science_center_objects=0#qt-science_center_objects


	Forecasting Evapotranspiration using RNN - LSTM
	Evapotranspiration
	Penman Monteith Equation
	Slide Number 4
	RNN - LSTM
	Results
	Results
	Conclusions and Recommendation
	References

