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Description 

Estimating evapotranspiration from vegetated surfaces is a fundamental 
technique for calculating water balances and estimating water availability and 
demand. There has been a lot of research in this area, and it has resulted in 
a lot of theoretical understanding and practical applications, mostly confirmed 
by proper field measurements. Theoretical advancements, in particular, fully 
comprehend the interrelationships between the three compartments of the soil-
plant-atmosphere systems [1].

The transfer of theoretical advancements into field practise either falls 
short of its promise or employs ways that are often quite distant from actual 
knowledge but are supported by experimental data. It is important to analyse 
the connections between different methodologies now used, particularly those 
based on transfer theory, in order to make better use of theoretical results 
and to accelerate the implementation of theory. Some of these patterns are 
examined in conjunction with the recently suggested strategy for an updated 
reference evapotranspiration concept. Links to Penman's old idea of potential 
evapotranspiration are presented, as are possible future ways for direct 
assessment of crop evapotranspiration.

Potential evapotranspiration, also known as climatic demand, may be 
estimated with fair precision by many types of evapotranspirometers or 
derived from climatic factors. The evapotranspiration that actually occurs from 
a particular land surface is more difficult to determine because, in addition to 
the climatic demand, it also depends on the water supply to the evaporating 
surfaces, soil water content, and rainfall distribution. Actual evapotranspiration 
can be estimated directly from meteorological measures, or indirectly by 
monitoring precipitation and changes in the water content of the root zone. 
Another indirect way is to relate actual evapotranspiration to potential, taking 
into consideration the density of the plant.

The FAO Irrigation and Drainage" Crop Evapotranspiration" was released 
in 1998 by the Food and Agriculture Organization of the United Nations to 
improve rules for determining crop water requirements. FAO56 has become 
one of FAO's best-selling publications and, with over 11,500 citations in 
research journals, one of the most mentioned publications in the subject of 
agricultural water interactions. FAO56 has been translated into Russian and 
Spanish, with Chinese and French versions on the way. Fifteen years after its 
publication, we have a chance to reflect on the benefits of FAO56 and examine 
how relevant the recommendations remain in light of current improvements 
in research, data availability, and modelling capabilities, as well as how the 
methodology should be revised [2].

crop coefficient-reference in two steps ET technique for estimating 
agricultural water needs in a realistic manner. This method makes use of 
evapotranspiration. The crop coefficient adjusts the reference ET to indicate 

the principal weather-induced influences on water usage. Take into account 
crop-specific factors on ET and how they change during the crop growing 
season. Kc values that have been standardised for each of For a wide range of 
crops, four typical crop phases were specified types. The Kc-ETref technique 
is designed to be straightforward and accessible to a broad variety of users 
and applications. Its framework is meant to both advise and 'guard' against 
the huge over- and under-estimation of ET that has previously plagued 
many applications. Based on perceived data availability, four techniques for 
estimating ETref were described in FAO24, including a modified Penman 
combination equation, a modified Blaney Criddle method, a Solar Radiation-
based method, and a Pan Evaporation-based method. Although the many 
ETref techniques were calibrated toward a common ETref base of trimmed, 
cold season grass and gave users the choice to match method to data, many 
users noted irritation with ETref selection and the common discrepancies in 
findings among methods. As a result, FAO56 decreased the reference ET 
process to a single method [3].

The Kc curve is designed to be a visually appealing and straightforward 
tool for displaying the effects of trends and adjustments on a given crop 
change the ET calculated by the reference crop The numerous examples of its 
implementation demonstrate that when adequate crop and climatic conditions 
are met When data are used, the Kc curve is accurate not only for practical 
but also for theoretical purposes used for research reasons, as evidenced by 
various studies articles and case examples mentioned throughout this paper 
and in a number of ways.

The computational procedures described in FAO56 have greatly aided in 
the development of transferrable computer models for water management and 
planning that can be applied with a relatively small amount of local information 
and allow simulation and evaluation of crop water response under a variety 
of conditions and practises. FAO CROPWAT, initially published in 1992 as 
FAO Irrigation and Drainage and extensively used by engineers, agronomists, 
and students for irrigation management and planning, was one of the early 
instances of an integrated approach to a computerised crop water management 
model. FAO compiled mean monthly meteorological data from 146 countries 
for the CLIMWAT database Irrigation and Drainage. This database facilitated 
the use of CROPWAT for planning studies aimed at both rainfed and irrigated 
agriculture.

IMWAT is available for download from the FAO website. The FAO Kc 
database was expanded in Chapter 5 of Irrigation and in Chapter 8 of the 
ASABE Design and Operation of Farm Irrigation Systems, as well as in the 
Traited irrigation. Allen and Pereira expanded their scope to include fruit trees 
and vines. The concept of reference evapotranspiration and crop coefficient 
curve, where the crop coefficient curve requires only three Kc values to define 
the initial, mid-season, and end-of-season periods, produces a consistent and 
solid foundation for ET estimation that practising professionals will most likely 
continue to use for some time [4,5].

Future Perspective 
The SPEI, like the Palmer drought severity index, evaluates the effect of 

reference evapotranspiration on drought severity, but its multi-scalar nature 
allows it to identify distinct drought types and drought consequences on varied 
systems. As a result, the SPEI has the sensitivity of the PDSI in measuring 
evapotranspiration demand, and it is multi-scalar, like the standardised 
precipitation index. gave detailed explanations of the SPEI's theory, 
computational details, and comparisons to other common drought indicators 
such as the PDSI.
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