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System, soil, canopy budgets m
RN =H +LE +G
! Ta RN, = H + LE + G
RN = H.+ LE,

Two-source approximation
Trap(0)* ~ £o(0) T* + [1-f(0)] TS

Temperature constraint
He He, RN, RN, G

UoIIN|0S aNIIDI3]|
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' PT, PM or LUE R.model :
' LE, |

_______________________________________

SENSIBLE HEAT FLUX Residual
LEc = RN —-H -G — LE. |

Norman and Kustas, et al. (1995)

Two-Source Energy Balance (TSEB)
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ABL Available energy

A

b BT (Ruge6)- T

R, %f H=H,+H,

Two-Source Model
/\

N _
5 km [«
ALEXI M pisaLEXT  oil%i) o
Regional scale Landscape scale
Surface temp:  ATR,p - Geostationary Trap - Landsat, MODIS
Airtemp: T, - ABL model T, -ALEXI

Atmosphere-Land Exchange Inverse
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NOAA Geostationary Operational Environmental Satellites

June 12, 2013




GOES/MODIS/Landsat FUSION

Daily Evapotranspiration - Orlando, FL, 2002
DOY 328 329 330 331 332 333 334 335

GOES
(ALEXI)

MODIS
(DisALEXI)

LANDSAT
(DisALEXI)

Landsat 5 \ / Landsat 7
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Spatial Temporal Adaptive Reflectance Fusion Model
(STARFM) (Gao etal, 2006)
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Spatial Temporal Adaptive Reflectance Fusion Model
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Reference ET

== Observed ET

m Landsat retrievals
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Rainfed soybean - SMEX02 (lowa)
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Gallo Vineyards, Lodi CA

Water use dynamics in vineyards

GRAPEX2013, 14, 15
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GRAPEX 2013-2014

Gallo Vineyards, Lodi CA

Cumulative ET (mm) 250

Londso’r 8 201 3
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ALEXI ET (4km)
® Observed ET
@ Landsat retrieval
== | andsat-MODIS fusion
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GRAPEX 2013-2014

ET (mm/day)
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GRAPEX 2013-2015
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Effect of forest management

Loblolly Pine Plantation, NC

Cumulative ET (mm) 300
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Effect of forest management

ET (mm/day)

S

ALEXI ET (4km)
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ALEXI ET (4km)
® Observed ET
@ Landsat retrieval
== | andsat-MODIS fusion

NC3:
Clearcut Pine (2013)
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Loblolly Pine Plantation
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Pine Plantation Stand Age

1400

1200 i 5

o
&l
o

FEE

(mim|
ale

o °
Qo o
o o
’ E
PP ¢
]

Stand Age 1 or 2

Cumulative ET (mm)
3
PN
s

400
¢ less than 20years
200 B more than 20years
—Linear (less than 20years)
o T T T T T T T T T
0 10 20 30 40 50 60 70 80 920 100

Stand Age (Year)

Effect of Stand Age

 HysplIRI Science Symposium,-'Jcmé 2015



NLCD andcver

agy:.

Landcover |:| Grassland/Herbaceous - Developed, High Intensity
- Emergent Herbaceous Wetlands [:J Shrub - Developed, Medium Intensity

Effect of Landcover types

|:] Woody Wetlands [:] Mixed Forest - Developed, Low Intensity
- Cultivated Crops - Evergreen Forest :l Developed, Open Space
|:] Pasture/Hay Deciduous Forest - Open Water

[_] Barren Land
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NLCD Landcover
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NLCD Landcover
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Satellite Evapoftranspiration

e Using a multisensor and multiresolution technique to
produce consistent daily ET maps over a wide range
of scales and spatial resolution.

e Monitoring water use at field to continental scales
which is of benefit for water management
applications

e Applications in global water and food security

hrsl.arsusda.gov/drought

%)
-
O
)
=
O
-
O
O |

& USDA is an equal opportunity provider and employer.

HysplIRI Science Symposium, June 2015



IOWA (120 to 30 m)

O
-
O
=
O
C
(09

INg

N

ALASKA (960 to 60 m)

Data M

TEXAS (960 to 60 m)

FOVWI ISIVOD FOVWI A3INIdIVHS JOVWI FONISIAFY

Buluadinys abouwll [pwiay]| :SWJ




) )

 IRRIGATIONNK::
MANAGEMENT Y

7

7 -

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




Water use by irrigation
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