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… Surface energy balance

MULTI-SCALE SATELLITE ET RETRIEVAL
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… Water use in vineyards and

pine plantations

ONGOING FUSION EXPERIMENTS
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Gallo Vineyards, Lodi CA

1

2

Site 1: 8-year Pinot Noir

Site 2: 5-year Pinot Noir

GRAPEX2013, 14, 15

1 July, 2014
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(Yang et al., 2015)
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NC3:
Clearcut Pine (2013)

(Yang et al., 2015)
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Pine Plantation Stand Age
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NLCD Landcover
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USDA is an equal opportunity provider and employer.

Satellite Evapotranspiration

Using a multisensor and multiresolution technique to 

produce consistent daily ET maps over a wide range 

of scales and spatial resolution.

Monitoring water use at field to continental scales 

which is of benefit for water management 

applications

Applications in global water and food security

hrsl.arsusda.gov/drought
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Satellite-based Evapotranspiration Estimates over 

Irrigated Agriculture in a Desert Environment

PIs: R. Houborg, M. McCabe King Abdullah University of Science 

and Technology (KAUST), Kingdom of Saudi Arabia

IRRIGATION

MANAGEMENT

HyspIRI Science Symposium, June 2015



0

2

4

6

8

E
T (m

m
/d

a
y

)

W
a

te
r 

u
se

 b
y
 i
rr

ig
a

ti
o

n

0

1

2

3

4

2006 2007 2008 2009 2010 2011 2012 2013 2014

A
LE

X
I E

T 
(m

m
/d

ay
)

YEAR

Houborg et al., 4th International Symposium of RAQRS, Valencia, Spain, Sept. 2014 

GROUNDWATER
DEPLETION TRENDS

(GRACE, mm/yr) 

ALEXI ET – AL JOWF IRRIGATION SITE

METEOSAT (3km) MODIS (1km) LANDSAT (30m)

MULTI-SCALE ET MAPPING (mm/day)

HyspIRI Science Symposium, June 2015


