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Research programme 1

• Focus on field spectroscopy

•Reviewing error sources on field spectrometers

•Aim to provide input to establishment of best practise 
(IVOS)

E.g – ASD        
what needs calibration ?
how often ?
most effective method
what is optimum performance
Subtleties in useage
Evaluate/design low cost alternatives



Research programme 2

- Design now estabished and work started to develop a field spectral-goniometer for 
surface BRDF (hemisphere) for NERC

- 35 channels,(7 arms 5 variable azimuth)
- Will also develop optimum calibration/characterisation strategy and standards 

(reflectance/radiance/geometric)
- Evaluate uncertainties for different target types

• Sponsoring Phd at Swansea University to perform sensitivity analysis on inputs 
needed to derive data products e.g  vegetation cover type, cover fraction, LAI, fAPAR, Leaf 
chlorophyll, albedo, aerosol optical thickness.  

- Utilising a 3 D land surface radiative model (FLIGHT) and 6S atmospheric
code with inputs from look-up tables.

Aim  1/  to identify uncertainty needed now and future.
2/  potential accuracy possible and consequential demands on future sensors



Activities 3

• Some recent interest in the UK regarding TRUTHS + collaboration 
with NIST

• Contract to build calibration reference black bodies for pre-flight 
calibration of ISRO weather satellites

• Starting to plan our prospective programme for post 2007

• Promotion of Cal/val e.g. CCPR (Consultative Committee of 
Photometry and Radiometry (International committee of SI).  

• CCPR & WMO planning to hold joint workshop on
“metrology and climate change”

CCPR RECOMMENDATION  P 1 (2005)

ON THE IMPORTANCE OF SI TRACEABLE MEASUREMENTS TO MONITOR CLIMATE CHANGE

The CCPR, recalling Resolution 4 of the 21st General Conference on Weights and Measures (1999) concerning the need to 
use SI units in studies of Earth resources, the environment, human well–being and related issues,

Considering the increasing importance of optical radiation based measurements from ground, air and space which support 
research into the understanding of the causes and impacts of climate change;

Considering the cooperation between the World Meteorological Organisation, the BIPM and the CCPR, relating to the 
metrological needs of the WMO;

Considering the difficulty of demonstrating and maintaining traceability to the SI in the space environment and because the 
levels of accuracy needed are often more demanding than those needed to satisfy current industrial requirements;

Considering the particular need for space-based experiments to be traceable to SI units and the difficulty of obtaining a 
calibration during the operational phase of a mission ;

Strongly recommends relevant bodies to take steps to ensure that all measurements used to make observations which may be 
used  for climate studies are made fully traceable to SI units;

And further recommends appropriate funding bodies to support the development of techniques which can make possible a set 
of SI-traceable radiometric standards and instruments to allow  such traceability to be established  in space.

26 October 2005

TRUTHS: Traceable Radiometry Underpinning 
Terrestrial- and Helio- Studies

Satellite based mission to 
make SI traceable 
measurements of solar 
radiation incident on and 
reflected from the Earth and to 
transfer its unprecedented 
calibration accuracy to other 
satellite based EO instruments 
through the calibration of 
reference targets such as the 
Sun, Moon and Earth desserts.

Earth view
- Hyper-spectral (380 to 2500 nm)

~ 25 m spatial resolution / multi - angle

- Spectral radiance uncertainty < 0.5 % (all bands)

(use of novel in-flight calibration system)

Solar view

TSI                                   0.01%

SSI (200 t0 2500 nm)       0.1 to 0.5 %



NCAVEO (Network for Calibration and 
Validation of Earth Observation data)

• UK based “knowledge transfer network” led by Univ of 
Southampton, Surrey space centre and NPL 

- Information exchange between users, academia, industry
»Initial meeting in Jan 05 (25 attendees)

- Establish web site as interface: www.ncaveo.ac.uk
-Initial objectives/activities similar to IVOS / LPV and thus acts 
as a UK node for CEOS inputs and outputs to IVOS and LPV

»Establish data base of field sites and instruments
»Identify case studies for Cal/Val
»Pool knowledge and develop guidance on atmos corrn
»Establish best practise in cal/val

- Annual technical meetings expanding membership to EU
- 3 yr funding for website and meeting organisation



NCAVEO home page


