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Depletion as Fraction of 
Saturated Thickness of the 
Aquifer 
(McGuire , 2011)
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Methods of Estimating Evapotranspiration (ET) 
from Remote Sensing:
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Reflectance-based Basal Crop Coefficient Kcb & Water Balance
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Rationale for re-examining Kbcrf for Corn
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Re-analyzing the approach to convert VI (SAVI) in crop coefficients 
for irrigation management. 

Empirical demonstration 
for Corn and Soybeans 
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Re-analyzing the approach to convert VI in crop coefficients for 
irrigation management. 

: Non-linear relationships
for both crops

: General good agreement
with moderate differences for
minimum SAVI values

: Need to consider the role of 
bare soil in ET rates also in the 
absence of plant development



New Reflectance based Kcb for Corn and Soybeans
Application for ET and Irrigation requirements for Corn and Soybeans 

RMSE< 1.1 mm                    RMSE< 1.0 mm                    RMSE<1.5 mm
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New Reflectance based Kcb for Corn and Soybeans
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The Hybrid ET model1
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The Hybrid Model
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The Hybrid Model1

1Neale et al. (2012), Soil water content estimation using a remote sensing based hybrid evapotranspiration modeling approach. 
In Advances in Water Resources. Volume 50, Pages 152-161, ISSN 0309-1708, 10.1016/j.advwatres.2012.10.008.



Methods – SETMI Interface
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Location of the Upper Republican River Basin in southwest
Nebraska
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Upper Republican River Basin, NE
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Multispectral 
Imagery

Multispectral 
Imagery
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WHAT WE ARE CONDUCTING FOR THE MENA REGION
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Supplementing ALEXI Capabilities with Polar Orbiting Sensors

Time of Day

La
nd

 S
ur

fa
ce

 T
em

p
er

a
tu

re

Local NoonSunrise

Morning LST Rise: ALEXI Window

VIIRS 
Nighttime 

LST

VIIRS 
Daytime 

LST

A technique has been developed and evaluated using GOES data to train a regression model to 
use day-night LST differences from MODIS to predict the morning LST rise needed by ALEXI. The 

regression model can provide reasonable estimates of the mid-morning rise in LST (RMSE ~ 5 to 8%) 
from the twice daily VIIRS LST observations.
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Development of a High-Resolution (375-m) VIIRS ET Product

*Shading indicates 1-km percentage of cropland from global synthesis of several RS-based land use maps

Data coverage for VIIRS ET product.  Sample location at Nile Delta



Current VIIRS Latent Heat Flux (W m-2) Capability (375-m)



Development of a High-Resolution (375-m) VIIRS ET Product

VIIRS Capability (375-m)C99/,-*AB*)%&$<,&)5*3#'<*$9&)0#,&$90*5,$-1*>,-/)%*3'#*]HGF



Development of a High-Resolution (375-m) VIIRS ET Product
O88;?* dEF*<*C99/,-* AB*N<<Q
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VIIRS Satellite Global Daily ET Product (GLODET) WEB Interface
: A.2+.)>'"") +2,'.&2+)&#)6'2>) %(7)7#>("#%7 &D2)4+#71$&
: A47%&2.[) &+%$h)&D2) %44"'$%&'#(. %(7)+2.2%+$D) 1.'(,) &D2)4+#71$&



Proposed 15 x 15 degree processing tiles (375-m) VIIRS ET Product
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PROPOSED PRODUCTION TIMELINE FOR THE GLOBAL VIIRS	ET	PRODUCT:

• Testing	the	product	in	different	regions	of	the	world	with	local	partners	that	
are	running	eddy	covariance	flux	towers	or	networks	of	automated	weather	
stations

• MENA	effort:		Tunisia,	Morocco,	Egypt,	 	Spain,	Southern	France,	Italy

• Other	Countries:		India, Brazil,	USA

• Ameriflux,	FluxNet

• Serve	the	daily	ET	product	to	collaborators	in	different	countries	and	provide	
PyDisALEXI for	downscaling
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