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INTRODUCTION

The UK Natural Environment Research Council haaldisthed a knowledge transfer network called NCAViERich
has as its aim the promotion and support of metlogies based upon quantitative, traceable measumsnire Earth
observation. The network currently comprises ov@rgPoups active in Earth observation in the UK,wdrafrom
universities, government and the commercial set¢toaddition to holding meetings on calibration aradidation, the
network is developing a website which contains cdadies and examples of emergent best practiteeisubject, and
in June 2006, the network organised a cal/val festderiment in southern England. Data from CHRISOBR are
making an important contribution to both the websind the field experiment, and this paper summsribat
contribution.

CHRIS PROBA AND THE NCAVEO WEBSITE

The NCAVEO website (www.ncaveo.ac.uk) (Fig. 1)intended to support the activities of partnershim network and
also provide information of use to others interédte the calibration and validation of Earth obsgion data. The
website is currently (November 2006) a ‘work in gmess’, but will mature during the first half of @0 as further
material is provided from the partners. CHRIS PRQEx#a will feature on the website in various places
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CASE STUDY : ATMOSPHERIC CORRECTION

Atmospheric correction was identified as a particubpic of concern to partners, and several cages have been
prepared illustrating different approaches to tbjgc, using data from a range of airborne andli#atesensors. One of
these is based on data collected by CHRIS PROB# facsite in Chichester Harbour on the south coh&ngland
(Fig. 2) on 7" October 2004 (Fig. 2). The weather conditionshis tlay were excellent, with very little cloud caze
and the full set of five images of the site wer¢aoted (Fig. 3). The CHRIS sensor was operated aalé/3, in which
18 spectral bands were acquired, with a nominaklpsize at nadir of 17 metres. The area imaged mwamly



agricultural fields, but also included large aredsintertidal mudflats which support an internatitiy important

population of wading birds, of which the dark-bedliBrent GeeseéB¢anta berniclg are the most important.
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data. The netwark is based at the
University of Southampton and
provides information and a discussion
forum for those interested in cal/val.
The organisations currently in the
network are listed on this page, and contact details for the individuals
involved may be found by clicking on the 'Contact Us' link,

€c} ABPner

This website is currently being developed to support the netwark, and the
infarmation in the various sections is being provided by the NCAVED
partners, If you would like to contribute to this effort by supplying
additional cal/val material, or extending what iz already there, please
contact the NCAVEO Administrator, Similarly, if you would like to be kept
infarmed of future NCAYED mestings, please get in touch and we'll add
wou to our mailing list, Finally, you can join the NCAVED cal/val discussion
forum by clicking on the link to the left,

Ted Miltan
MCAVEQ Coordinator

News
CHRIS/PROBA data from Chilbolton...

A5 part of the NCAVED 2006 Field Campaign, data from the
Compact High Resolution Imaging Spectrometer (CHRIS)
on-board the ESA PROBA satellite were acquired at the
same time that teams were making measurements on the
ground. The image shows a color composite of the CHRIS
data collected on 17th June 2006,
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Figure 1. The NCAVEO website showing the list airtpers down the right-hand side (November 2006)
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Figure 3. The CHRIS images of Chichester Harboatahave been provided by the European Space Agesityy
the ESA PROBA platform and the SIRA Technology CidRIS instrument, developed with support from BNSC.
Sira Technology / ESA 2004.

Table 1
Comparison between the nominal view zenith anghelsthe fly-by view zenith and fly-by view azimuthgles of the
Chichester Harbour images. (source : CHRIS HDF file

Image . . . X : . . Fly-by view azimuth angle
designation Nominal view zenith angle  Fly-by view zenith angle (clockwise from north)

A2_41 +55 +48.48 14.44

AO_41 +36 +27.12 15.08

9F 41 nadir +3.46 186.05

Al_41 -36 -32.59 193.67

A3_41 -55 -52.04 194.17

0

Figure 4. Polar plot of the fly-by viewing geometifthe CHRIS g = o L %
data set collected from Chichester Harbour on #tolker 2004. The 50 f N TSN
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developed for use with CHRIS mode 1 (hyperspectiatp in which detailed spectral data are availdten the

regions of water absorption around 820 nm and $40@HRIS mode 3 has a number of bands in this rebidg they
are not optimally located for the measurement ofospheric water content (Fig. 5). So, instead,datave-transfer
model (MODTRAN-4) was used, based on atmospheriarpaters derived empirically from the nadir imagée

aersosol optical thickness (AOT) was estimated dasethe DN values of deep water pixels. An itematnethod was
used, in which the AOT was varied until a value fieasd which minimised the values in the visiblentda but did not
lead to negative values in the near infra-red bafitiss method assumes that the water-leaving radiam the near
infra-red region is zero. Tthe water vapour colupontent was estimated by asuming that the growmthce

reflectance was linear across the wavelength reggmsed by CHRIS bands 14 to 17 (780 to 900 nmjei@pour
column content was increased until the reflectaspmectra from typical surfaces no longer showedyiiarities in the
region around the water absorption bands.

Figure 5. CHRIS mode 3 bands (squares) in relatiantypical atmospheric transmission spectrunvedrirom
MODTRAN-4.

Figure 6(a) shows the data from a pixel in the nedd a uniform grass field (left image), comparthg data from the
uncorrected image (top graph) with those from ttmeoapherically corrected image (lower graph). Tharacteristic
shape of the green vegetation spectrum is clean fitee corrected data, unlike the raw data. Theection is not
perfect, however, as there is a residual spikdnénréflectance spectrum in CHRIS band 16 (895 nhithlvcould be
due to a radiometric error. Figure 6(b) shows dlameomparison for a water pixel. The peak in greeavelengths in
this case could relate to suspended sediment iwaler column.



Figure 6. The result of the atmospheric correctirra pixel from a grass field (left graphs) andaaea of water in the
main channel (right graphs)

CASE STUDY : IMPACT OF DESTRIPING ON THEMATIC CLASS IFICATION

The presence of vertical striping due to tempeeagffects and detector-to-detector gain errorsfeature of data from
CHRIS PROBA and several methods have been developaddress this. In this case study, two methatlde/used
to show how the choice of destriping algorithm ediect classification results. The two methods éoused are the
DIELMO method (Garcia and Moreno, 2004) and thaketigped by J. Settle and Surrey Satellite Technolagited,
and now distributed as the program HDFClean by EB#e Chichester Harbour image is well-suited ts gurpose as
it includes an area of sea across the full widtthefimage, so the vertical striping is very evid@ig. 7). Furthermore,
the main focus of ecological interest is in the Imflectance mudlflats and asscociated intertidgletatation, so DN
variations due to striping are significant releatto the low signal levels of interest. Figure dwh that both methods
of destriping make a significant improvement to #&ual appearance of the image. However, the baigsl of land
cover classes identified in the intertidal zondedéd when the data were subjected to an unsupérelassification (K-
means). It is not possible to say which is the nameurate classification, as the available growatd dre insufficiently
detailed, but the implication is clear : the chaiég@re-processing method can affect the infornmationtent of the data.
Since this work was done, the DIELMO 3D method basn improved further, and it is hoped to incluesutts from
this in the final case study on the website.



Figure 7. The results of the case study on destyjhowing on the top row the original data,,riiddle row the data
destriped using the original DIELMO 3D method amdtlee bottom line the data destriped using HDFCla&e
classified images are the result of an unsupeniseatkans classification.

CHRIS PROBA AND THE NCAVEO 2006 CAL/VAL EXPERIMENT

NCAVEO held a field experiment during June 2006tl® area around Chilbolton, Hampshire (Fig. 10)e Th
experiment was designed to test the accuracy eflisattechniques for measuring environmental cti@réstics and
facilitated knowledge transfer between academieaiehers, remote sensing data providers and ug$eEanh
observation data in government and industry. Theigoof the experiment was the period 13th — 20tie when data
was acquired from a range of aircraft and satedi@msors, including imaging spectrometers, lidacsdigital cameras.
Teams of researchers were on the ground duringéried, measuring properties of the vegetatiom siscthe leaf area
index (LAI) of agricultural crops and forest stan@etailed information on the state of the atmospheas provided
from instruments based at the Chilbolton Facildy Atmospheric and Radio Research (http://www.aittin.rl.ac.uk/)



which is located within the study area, and grobaded targets were used to calibrate the data tlernaircraft and
satellite sensors.

Figure 10. Location of the Chilbolton test site difer
the 2006 NCAVEOQO Cal/Val experiment.
© Ordnance Survey 2006.

The Chilbolton test area is approximately 9km x 6km
and is split into two by the valley of the Riverste
which flows through the area from north-east totlsou
west. The underlying geology is chalk, but there ar
extensive superficial deposits of sand and gravéhe
main valley of the River Test, which is joined lyot
smaller rivers, the Dever and the Anton. There are
extensive areas of abandoned water meadows in the
valley floor and many small channels within the
floodplain. To the north of the River Test the laisks
steeply to an area of arable fields and a largedstd
mixed woodland, Harewood Forest. Most of the land
south of the river comprises large arable fieldpisig
gently towards the north-west. The soils developed

the chalk are generally well-drained, unlike thage

the floodplain where impeded drainage is common.
The dominant crops of the area are wheat, barley,
oilseed rape, beans and oats. The Test Valley also
contains two areas of unimproved grassland, knaweoanmons. One of these, Bransbury Common, is dgtgid as an
area of Special Scientific Interest (SSSI). TheentiChilbolton Cow Common, is a popular recreatio@a for people
from the local villages of Chilbolton and Wherwell.

CHRIS PROBA data were acquired on1June 2006, together with near-simultaneous aigatata from aircraft
operated by the UK Environment Agency (EA) and thé Natural Environment Research Council (NERC) ($able
2). The remotely sensed data set also include<O $#RV image acquired on Y@une 2006 and a set of orthrectified
aerial photographs acquired by the Ordnance Swwed! June 2006.

Table 2. Remotely sensed data acquired during @&\NEO 2006 Experiment

As is clear from Figure 11, the CHRIS PROBA imageswaffected by cloud and cloud shadows, and unfatély one
of these is over the main suite of atmosphericrumsénts at the CFARR. Fortunately, three mobilepbotometers
were operated at remote locations during the ewpar, and these successfully collected data dutiegPROBA
overpass. A number of ground targets were usechglutie experiment, including an area of concrepgred



specifically for this purpose and several artificsheets that were deployed on an area of mowrs griase to the
CFARR.

Figure 11. Nadir CHRIS PROBA image of the Chilbaltest site acquired on #dune 2006. Data have been provided
by the European Space Agency, using the ESA PRAB#opm and the SIRA Technology Ltd CHRIS instrurhen
developed with support from BNSC. © Sira Technoldé@STL / ESA 2006.

CONCLUSION

The CHRIS PROBA mission is a very useful means lhchvto inform the community about the importande o
calibration and validation of Earth observationadd&oth the sensor and the platform have innovd&agures as well
as demonstrating some of the more generic issa¢sffect superspectral data from low Earth orfblite accessibility
to users of all aspects of the mission, from thesse designers to the scheduling team and thodgiagphe system
level corrections, provides a unique perspectivéhahighly successful mission.
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