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LPV Structure - Focus Areas 
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CEOS LPV Strategy 

• Space agencies increasingly invest in validation 
efforts of products. 

• CEOS LPV mission is to foster and coordinate 
validation (intercomparison and validation with 
reference data) across products. 

• Support independent operational validation efforts 
(in situ data collection and archiving; common 
reference, metrics, reporting; and transparency 
towards users). 

• Major contributions through product PIs, mission 
Cal/Val teams, and Universities. 
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LPV Working Flow – Product Specific! 

1. Good practice protocols 

– Product definitions 

– Intercomparison guides (eg. 
spatial, temporal resolution of 
different products, metrices, 
reporting) 

– Validation guide (eg. spatial 
sampling of in situ data, 
heterogeneity tests) 

2. Identification of (in situ) 
reference data sets 

3. Online platform(s) with 
standardized output for 
intercomparison and validation 

4. Evaluate and develop *new* 
validation methods 
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User/CS community 

International  

structures 

Experts 

In situ networks 



LPV Activities relevant 

to HyspIRI and SLI 
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HyspIRI / SLI Products 

7 

LPV Focus Group / Product 
VSWIR  

L 2/ 3  

VSWIR  

L4 

VSWIR  

Global 

TIR L4 

 

SWIR / 

TIR 

LAND COVER 

Fractional land cover / veg. cover 

Disturbance, PFT, hazard susceptibility 

SURFACE RADIATION 

Surface Reflectance 

Surface Albedo  

BIOPHYSICAL  

Gross / Net Primary Production 

fPAR 

LAI 

Water content, LUE, Pigments 

FIRE  

Detection of Fire events 

Fire fuel loads 

LAND SURFACE TEMPERATURE 

LST 

Emissivity 

Evapotranspiration 

Existing Val Methods Research Required 



Good Practice Protocols: Status and Updates  
T11 - Leaf area index: Good practices Version 2 released 

during ESA/ESRIN  workshop in January, 2014. 

T10 - FAPAR: Validation concept presented during FAPAR 
workshop at JRC. Leads are working on a workshop 
report. 

T8 - Albedo: Working on analysis of representativeness of 
CEOS LPV sites. Draft outline to be completed by end of 
year. 

T9 - Land cover: Good practices for estimating area and 
assessing acuracy of land ‘change maps’ (Olofsson et al. 
2014) published in RSE. 

T5 - Snow cover: Methods for validation and intercomparison 
of snow extent will be presented and discussed at the 
ISSPI workshop in July. 
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LAI Validation Good Practices Version 2 

• Printed version 

• Online version now on LPV 
website 

• Reviewer comments and 
responses on LPV website 

• Living document 

LPVE, Frascati, 28-30 Jan 2014 9 



Validation Methods 
 

• Direct – harvesting  
• Indirect – gap fraction determination 

– LAI-2000 (blue diffuse observations) 
– Ceptometer/DEMON/TRAC (PAR direct or diffuse 

observations) 
– DHP (camera quality) 

• Indirect – allometry 
• Indirect – spectral reflectance/spectrometry 
• Indirect - Lidar 
• Planned in situ methods review – Oliver 

Sonnentag!! 
• How to scale up/sampling – see Guideline 
• Establish CEOS standard set of sites (common 

with albedo, fapar, LAI and land cover??) 

• Interface with infrastructural networks (NEON, 
TERN, ICOS, others?) 

• Augment with synthetic testing (algorithm 
intercomparison exercises) - Widlowski 
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Sampling 

Sun Sun

Figure 3: Spatial footprints of LAI-2000 (left) and TRAC (right) measurements following 
the CCRS sampling scheme (adapted from (Leblanc 2005c, Leblanc 2008)) for 
overstory LAI for a 40mx40m ESU. LAI-2000 footprints determined by canopy height 
while TRAC footprints are determined both by canopy height and solar zenith angle. 
Only every second TRAC footprint shown for clarity. 11 



Upscaling 

LAIref Outside Inside

Figure 6: Outputs of VALERI reference LAI mapping process. Left panel shows scatter plot of 
predicted versus actual LAI based on robust linear regression. Outliers are indicated as 
alphanumeric symbols. Centre panel shows mask of areas within (blue) and outside (red) 
spectral convex hull of ESU data. Right panel shows final reference LAI map. 12 



OLIVE – Online Validation Exercise (CEOS Cal/Val Portal) 

 

F. Baret, M. Weiss et al., INRA, funded by ESA 
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Recent Product Evaluations: 

Global Absolute Difference in LST (MODIS vs VIIRS), 2013.319 

IDPS Mx8 version of the LST algorithm was recently found to underestimate the LST nearly for all of the 

surface types. LST generated from the previous IDPS build (Mx72) using Mx8 coefficient matches the 

current IDPS version. Thus, the surface type based coefficients are the source of the error in retrieved LST. 

S. Devadiga (GSFC/LDOPE) 



MODIS/VIIRS LST at the Kelso Dunes, California, pseudo-invariant site (right) versus radiance-based LST. 

Evaluation of the VIIRS Land Surface Temperature (LST) EDR 

The generation of an VIIRS LST product compatible with MODIS  (i.e., a merged product using both 

split-window and dynamic emissivity retrieval) will result in a much more stable EDR. 

from Simon Hook (JPL) 
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