Land Product Validation

Jettrey T. Morisette
NASA Goddard Space Flight Center

Jaime Nickeson and Sebastien Garrigues.




Validation

« Validation science/results:
« Moving Land products to stage 2 or 3
« Validation/inter-comparison of MODIS/VIIRS
« Seasonality or temporal products
- Better define land product accuracy requirements
« Infrastructure:
« What we need to keep/enhance/change
« Complement IPO
« Contribute and exploit CEOS Working Group on Cal/Val
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Current Validation Stage

« Stage 1 - Stage 2
« Albedo/BRDF « Snow cover / seaice
« Fire « Surface reflectance
. LAI/FPAR . Veg. Index
« Land cover
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MODIS/VIIRS overlap period
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Brown, M. E. et al., 2000. Inter-Sensor Validation of long-term NDVI time series from
AVHRR, SPOT-Vegetation, SeaWIFS, MODIS, and LandSAT ETM+, IEEE TGARS,
44(7)1787-1793.



Example Inter-comparisons:
Leaf Area Index
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Garrigues, et al., (in press).Validation and Intercomparison of Global Leaf
Area Index Products Derived From Remote Sensing Data, JGR.
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Seasonality or temporal products




Considering the temporal component

Current validation

activities address the
accuracy of a specific
parameter at one or QuickTime™ and a

TIFF (LZW) decompressor
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Validation of phenological
parameters requires quantifying
the uncertainty in the time domain.
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Future: There Is still a need to define land
product accuracy requirements

The land validation = om0
community could build on _ o
the experlence Of the Measuring Global Climate Change

calibration community.
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WORKSHOP Report of a Workshop at the
Achieving Satellite e

Instrument Calibration for
climate Change i
May 16-18, 2006

Ohring, G, J. et al. (2007), Achieving Satellite Instrument Calibration for Climate
Change, Eos Trans. AGU, §8(11), 136
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EOS Validation
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Nickeson, J., J. Morisette, J. Privette, C. Justice, D. Wickland, 2007. Coordinating
Earth Observing System Land Validation, EOS' Transactions, 88(7)81-82.
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Welcome to the EOS Land Validation Home Page
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MODIS land team

Announcements:

MODIS Collection 5 changes
MODIS Land Collection 5
Workshop, Jan. 17-18, 2007,
University of Maryland.
View and comment on the
ESDR White Papers
developed by the NASA Land
Measurement Team

TGARS Special Issue on
Global Land Product
Validation now available
MODIS Science Team
Meeting, Oct. 31-Nov. 2,
2006, at the University of
Maryland

MODIS News

® Terra
® Agua

Landsat News

Landsat Data Continuity
Mission (LDCM) (project
updates)

LDCM home

es (CEOS), defines
dent means, the quality
IStem OuIputs.

¥ T} hf’ Committee on Land Surface Temperature
validation as the proce{Net Primary Production

of the data pifSrov/Ice Cover
Surface Reflectance

Vegetation Cover Conversion

The MODIS La Vegetation Indices

MODIS Land (MODLAND) product quality is ensured by Calibration,
Quality Assurance (QA) and Validation. The MODIS land validation effort
will contribute to and leverage off of international validation activities,
helping to establish standards and protocols through close coordination
with the CEOS Land Product Validation (LPV) subgroup, under its Working
Group on Calibration and Validation (WGCV).

trategy

MODLAND uses several validation techniques to develop uncertainty
information for its products. These include comparisons with in situ data
collected over a distributed set of validation test sites, comparisons with
data and products from other sensors (e.g., ASTER, AVHRR, MISR,
TM/ETM+), intercomparison of trends derived from independently-obtained
reference data, and analysis of process model results.

MODLAND's primary validation technique includes the collection of field
and aircraft data, and comparison with these and with products from other
satellites. The infrastructure for these efforts has resulted in the
establishment of a semi-permanent array of EOS Land Validation
EIEEE. most of which include a flux tower for extended temporal
measurement of terrestrial biophysical dynamics over a range of landcover
types. Field data are archived in cooperation with the Oak Ridge DAAC's

Maintain land product accuracy statements

Product “pick-list”
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Accuracy statement for each product
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Support material for
each accuracy statement

Summary Results from:

Validation of the MODIS global land surface albedo product using

d t d b ground measurements in a semidesert region on the Tibetan Plateau
u p a e y z As they relate to the validation of MOD43

Authors: Kaicun Wang. Jingrmiao Uiy, Xiujl Zhou, Michael Spamow, Min Ma, Zhan Sun, and Wenhua Jlang

product producer and S o

Abatract:
surface albedo product is essentisl IS use In sCertific studes. | 0 the acouracy

- - of the aReco product with noadty 3 years (from January 2001 & 2003) of ground
meaturerments from the Gaize Automat g tation (X230 deg N, BL 06 deg E, 4420
m) on the westem Twetan Plateau. The land surface con of semidesert or desont
Vegetation i tha region is very fare. A companison with field moeascroments shows Ihat the

MOOIS giobal land surface albedo meets an abeciute acouracy roquirement of 002, There is
1O Gatinctive Dias Detwoen the MODIS derived abedo and the ground-modsured Sbedo, with

.t a root-mesn-aguane seror of 0.0188 and a mudmem eror of 0008
COI I II I lu nl yl Summary Figures and Tables

albedo at local sclar roon a8 CLeaerved flom AWS and denv
002 (partial), and (¢) 2




Validation

- Validation science/results:
« Moving Land products to stage 2 or 3
 Validation/inter-comparison of MODIS/VIIRS
« Seasonality or temporal products

- Better define land product accuracy requirements

I




Integration with IPO

« Participated in NOAA Asheville meeting (Feb.
‘08)

- Participate in NPP cal/val peer review (5/21/08)
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8 A QUALITY ASSURANCE
g RAMEWORK FOR

----

® EARTH OBSERVATION

» Data Quality,

 Data Policy and
« Communication & Education.




QA4L @

This QA4EQO framework strategy, being completed and endorsed
by CEOS for GEO task DA-06-02, will be recommended for
Integration and use throughout the GEO community.

Work Is underway to optimise an implementation strategy for
endorsement at CEOS plenary in November 2008, and its
potential evolution to meet any additional specific needs of data
providers, for example those related to in situ measurements.






Terminology:
the CEOS Validation Hierarchy

Stage 1 Validation: Product accuracy has been estimated
using a small number of independent measurements
obtained from selected locations and time periods and
ground-truth/field program efforts.

Stage 2 Validation: Product accuracy has been assessed
over a widely distributed set of locations and time periods via
several ground-truth and validation efforts.

Stage 3 Validation: Product accuracy has been assessed,
and the uncertainties in the product well-established via
Independent measurements made in a systematic and
statistically robust way that represents global conditions.

Morisette, J.T., F. Baret, S. Liang, 2006. Special issue on Global Land Product Validation,
IEEE TGARS 44(7) 1695-1697.



