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Development	of	Crop	Water	Requirements

Background:
For	agriculture	management	it’s	critical	to	monitor	how	
much	water	crops	require	balanced	against	rainfall	(dry	
land	farming)	or	how	much	irrigation	water	is	needed	to	
make	up	for	a	lack	of	rainfall.

The	standard	approach	is	to	estimate	transpiration	for	a	
reference	vegetation	(usually	short	grass)	under	current	
radiation	and	meteorological	conditions,	and	then	scale	
this	value	using	FAO	crop	coefficients.			



Technical	Background

Factors	affecting	evapotranspiration,	E

Net	Radiation +	 Meteorological	
effects

Rs↓,	albedo,
Rl↑,	Tsurface,		
emissivity, Rl↓

Wind,	
vapor	pressure	deficit
Tair

Variables	in	red	can	potentially	be	estimated	via	remote	sensing
Rs↓,	albedo,	Tsurface,	emissivity	 (and	therefore	Rl↑)	from	the	following	
satellites:		GOES,	MODIS,	CERES,	ASTER
Vapor	pressure	deficit,	Tair from	AIRS,	TOVS.

They	can	also	be	estimated	using	 reanalysis	model	outputs,	weather	
models	 forecasts	or	in-situ	observations;	or	a	combination	of	data	sources.

E =	
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Factors	affecting	reference	crop	evapotranspiration,	Erc

Net	Radiation +	 Meteorological	
effects

Rs↓,	albedo	a,
Rl↑,	Tsurface,		
emissivity	e, Rl↓
Rn=	Rs↓-(1-

Wind	U2 [m/s]
vapor	pressure	deficit	D	[kPa]
Tair [oC]

Rn=	(1- a)	Rs↓+ Rl↓- eTs4
G	=	ground	heat	flux
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Evapotranspiration	for	the	reference	crop

Erc =	
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Factors	affecting	evapotranspiration,	E

Net	RadiationErc =	 +	 Meteorological	
effects
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Evapotranspiration	for	the	reference	crop

𝛾 = psychrometric constant	=	0.66	kPa/oC
𝛾*=	𝛾(1+0.33U2)
D =	slope	of	the	vapor	pressure	vs	Tair curve;	(4098	esat)/(237.3+Tair)2
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Evapotranspiration	for	the	reference	crop

Estimating	Potential	Evaporation	rates	of	crops:

E = Kc Erc, where	Kco = potential	crop	coefficient



Daily	Reference	Crop	ET	(mm)



Estimating	Evaporation	Rate	for	Crops	during	the	growing	season.





Daily	Reference	Crop	ET



Example	Applications
Cropping	dates	(soil	temperature,	
soil	moisture)	

Seasonal	drought	forecasting
Crop	water	demand	forecasting
Crop	yield	forecasting



Applications	of	the	LAFDM:

• Download	Tutorial	from:

http://www.cazalac.org/mwar_lac/index.php?id=129

• Follow	tutorial	to	learn	all	functions	of	monitor	website

• Download	the	Reference	Crop	Evaporation time-series	for	a	
location	of	interest

• Adjust	with	crop	coefficient	for	a	few	crops	(soybeans	and	
corn)

• Compare	more	and	less	arid	regions	(e.g.	Northern	vs	
Southern	Brazil)



Thank	you	for	your	attention!
Questions	or	comments?	


