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Context#

JPSS#program #Joint#Polar#Satellite#System##

NPP#satellite #Na:onal#PolarIorbi:ng#Partnership#

VIIRS#sensor #Visible/Infrared#Imaging#Radiometer#Suite##

Land#EDR #Environmental#Data#Record#

LST#EDR #Land#Surface#Temperature#EDR#
#



Calibra:on/Valida:on#phases#

Rou:ne#monitoring#of#product#
performance#

Develop#and#test#
valida:on#methodologies#

Assess#data#product#performance#

Long%term*monitoring#Intensive*Cal/Val#Pre%launch#

NPP 
Launch 

Oct 2011 
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Land#Surface#Temperature#I#Defini:on#

dT
dt

=CT (Rn − LE −H −G)

#Air#
#Aerodynamic#

LST#=# #Radia:ve#
#Radiometric#
#Thermodynamic 



VIIRS#LST#Retrieval#Algorithms#

•  Based#on#Split#Window#method#
–  Require#a#sta:s:cal#representa:on#of#atmospheric#profiles#
and#surface#condi:ons#

###LST$=a1#+#a2T11$+#a3(T11−T12)#+#a4(secθ−1)#+#a5(T11−T12)2##

•  Requirements:#1.4K#accuracy#&#2.5K#precision##

•  Goal:#Quan:fy#the#accuracy#and#precision#of#the#EDR#
-  Comparison#with#heritage#data:#Aqua/MODIS#(see#Liu’s#talk#at#4:45)#

-  Comparison#with#ground#reference#
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Comparison#with#“Ground#truth”#

US Climate Reference Network (CRN) 
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LST#spa:al#variability#
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Courtesy of Dominique Courault (INRA, France) 



Could#such#discrepancies#be#informa:on?#

Field#vs.#Satellite#
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Scaling#methodology#
Guillevic#et#al.,#RSE,#2012#

Field#LST#
(USCRN#sta:on)#
≈#1I10m#

VIIRS#LST#EDR#
###≈#750m#

Airborne#LST##
(with#NOAA/ATDD#&#UTSI)##
###≈#10I100m#

Tsta:on#Ti#

Ti = Tstation + ΔTi  with ΔTi from  HR maps (LAI, emissivity) 
 Land surface model 9#
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Spa:al#vs.#temporal#variability##
Bondville/Champaign,#IL#

Ti 
Tstation Ti 

Tstation 

Ti = Tstation + ΔTi  

Before the harvest After the harvest 



SETHYS#Land#Surface#Model#
Coudert#et$al.,#RSE,#2006#
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Model#Op:miza:on#
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Iteration #1
Iteration #10
Ground data
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Vegeta:on#variability#within#a#pixel#
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MODIS data
Bias=−0.03 − RMSE=0.28
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1)##Reference#=#GroundIbased#measurements#

Scaling#methodology#
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2)###Land#Surface#Model#adjustment##

Scaling#methodology#
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3)#Extrapolate#the#LST#using#HR#informa:on#

Scaling#methodology#
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Champaign, IL 

(40.05N, 88.37W) 

VIIRS LST EDR validation 
Results 
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Ground without scaling
Ground with scaling
MODIS−Terra
MODIS−Aqua
VIIRS−NPP
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Ground without scaling

Ground with scaling

MODIS−Terra

MODIS−Aqua

VIIRS−NPP
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Ground without scaling

Ground with scaling

MODIS−Terra

MODIS−Aqua

VIIRS−NPP

Before the harvest 

After the harvest 



VIIRS LST EDR validation 
Results 

18#

−10 0 10 20 30 40
−10

0

10

20

30

40

VI
IR

S 
LS

T

Ground−based LST

VIIRS vs. ground−based LST − Champaign, IL

 

 
Without scaling − Bias=−0.48, STD=2.8
With scaling − Bias=−0.32, STD=1.9
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Without scaling − Bias=−1.4, STD=3
With scaling − Bias=−1.1, STD=2.2

Bias* RMSE*
Satellite#vs.#Sta:on# I0.5# 2.8#

Satellite#vs.#ScaledIup#data# I0.3# 1.9#

VIIRS 
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Wolf Point, MT 

(48.31N, 105.1W) 

Mercury, NV 

(36.62N, 116.02W) 

VIIRS LST EDR validation 
Results 
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Without scaling − Bias=0.81, STD=2.9
With scaling − Bias=0.36, STD=2.7
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Without scaling − Bias=0.86, STD=2.5
With scaling − Bias=0.44, STD=2.3
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Bias=−0.13, STD=2.8
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Bias=−2.5, STD=2.5
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LongIterm#rou:ne#product#monitoring#
I#Next#step#I#

Rou:ne#valida:on#over#25#USCRN#sta:ons#



Main#collabora:ons#
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•  University#of#Leicester,#UK#

21#


