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1. Abstract

This document provides the template to collect and present information to describe the
characteristics of a Land based test site suitable for calibrating and validating the radiometric
gain of an inflight satellite/aircraft imaging optical sensor. The template is structured as a series
of questions to describe the sites, accessibility as well as its physical characteristics and their
derivation. Test sites with varying characteristics have been used for many years for a variety of
applications, however this template has been specifically designed for sites which are regularly
instrumented and are or seek to be endorsed by the Committee on Earth Observation Satellites
(CEOS) Working Group on Calibration and Validation (WGCV) as “reference standards”. At
present there are eight such sites but more are required to ensure a robust system to reliably
underpin the needs of the Earth Observation (EO) community in the longer term. The template
contained in this document should be completed by anyone seeking to have a site endorsed by
CEOS to join this group. The current eight CEOS instrumented reference standard test sites
are:

0 Railroad Valley Playa, NV, USA, North America

0 Ivanpah, NV/CA, USA, North America

0 Lspec Frenchman Flat, NV, USA, North America

0 La Crau, France, Europe

O Dunhuang, Gobi Desert, Gansu Province, China, Asia
0 Negev, Southern Israel, Asia

0 Tuz Golu, Central Anatolia, Turkey, Asia

0 Dome C, Antarctica

2. Scope

The scope of the template is to fully describe the characteristics of a test site so that those
referring to its use or those seeking to use it can assess its suitability for their application. Once
the template is complete it should be sent to the Infrared and Visible Optical Sensors (IVOS)
subgroup chair who will arrange its review against CEOS defined criteria, before it is allocated a
formal reference number and published on the Cal/Val portal as an endorsed site. At the time of
issue of this template the most critical of these criteria is that it is regularly instrumented.
However, these criteria are in the process of review and refinement and are likely to include
other characteristics in the future. The template is structured (see table 1) to collate information
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under a number of headings and whilst it is desirable to have all questions completed it is
recognised that there may be some gaps in knowledge at the time of first submission.

It is also anticipated that as time progresses, data (particularly surface characterisation
information) will increase and evolve, and may come from sources other than the nominal Point
of Contact (POC). Provision is being made for this new information to be stored and linked to
the template to improve the knowledge base. However, the POC should be made aware of such
information as part of the submission process.

Table 1: Information content of questionnaires

Questionnaire Content Description

Site location

Logistic information

Site climatology

Site instrumentation

Measurement accuracy

Site usage

Contact information

Data availability

References

3. Process

The attached template (appendix 1) should be completed by an individual willing to serve as
POC for a CEOS test site. In this role they are agreeing to ensure that the site is maintained to a
level consistent with the data contained in the template or to change the data as appropriate. This
confirmation will take place on an annual basis through an email exchange with CEOS WGCV
IVOS chair and Quality Assurance Framework for Earth Observation (QA4EQ) secretariat.
Readers are directed to the view existing completed examples of the template for further
guidance.

When the template is completed it should be returned to the CEOS IVOS chair (or other
designated individual) to submit for review and to arrange for publication on the Cal/Val portal.

If approved, the template will then be assigned a reference number and placed on the Cal/Val
portal (http://calvalportal.ceos.org/CalValPortal/welcome.do) and the information also
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incorporated into the test site catalogue currently under development for CEOS WGCV by
USGS (http://calval.cr.usgs.gov/sites catalog map.php).

Similar templates exist for non-land sites and also for non-instrumented land sites.
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Appendix 1: Template for CEOS reference standard test site

CEOS Reference standard test site for Land radiometric gain

CEOS Reference: QA4EQ-WGCV-IVO-CSP-xxx'

Name of site: LLa Crau

Point of contact:

Address:

Range of applicationslz

" to be completed by QA4EOQ secretariat
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1. Site location

1.1.Identification and characterisation

1.1.1. Site Name

La Crau

1.1.2. Location

Latitude 43° 33'N

Longitude -4° 51'W

1.1.3. Google Earth Image (1x1 degree around the site center)
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15.7 km

Pointeur 43°33'32.88" N 4°51/51.10° E bléy. 8 m

1.1.4. Altitude
18 m
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1.1.5. Description of the landscape
The site area has a thin pebbly soil with sparse vegetation cover

1.1.6. Environment

1.1.7. Topography
20 km*20 km flat area

1.2.Site view

Figure 1: SPOT view of La Crau site

Questionnaire for Cal/Val test site characterisation for land imager radiometric gain
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Figure 2: Ground photo (C. Six)

2. Logistic information

2.1.Site proximity from road
Road

2.2.Access
Road

2.3.Nearest town
Saint Martin de Crau

2.4.Distance from nearest town/port

2.5.Logistics (Hotel, Restaurant, etc.)

Several hotels and restaurant in Saint Martin (see http://www.pagesjaunes.fr/)

2.6.Access to Communications
Car

2.7.0wner
Regional Entity (Conseil Général)

Questionnaire for Cal/Val test site characterisation for land imager radiometric gain
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3. Site Climatology

3.1.General atmospheric conditions: Meteorological conditions

3.1.1. Annual pluviometry

Précipitations annuelles :
Hauteurs moyennes et nombre de jours de pluie >= 1mm (1971-2000)
PT

METEO FRANCE ™
Toujours un tomps o avance

= Q
B I miltimetres

660  BO0  B&O0 700 800 8900 1000 1200

Figure 3: Pluviometry

3.1.2. Wind

The « mistral », which blows from the North, results in a great purity of the air with
associated large horizontal visibilities and clear sky. At La Crau, wind speeds above 60
km/h occur in mean 74 j/an.

3.1.3. Clear sky conditions

With more than 2800 hours of sun, La Crau is the sunniest place in France.
3.2.Atmosphere characterisation
3.2.1. Aerosol characteristics

3.2.1.1.Seasonal variation of the aerosol

Questionnaire for Cal/Val test site characterisation for land imager radiometric gain
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3.2.1.2.A0T _550: Historical data

T, (550)

11-6-99  10-8-99  9-10-99  8-12-99  6-2-00 6-4-00 5-6-00

date
Figure 4: AOT variability (from R. Santer)

3.2.1.3.Data from AERONET CIMEL network
Additional information can be obtained from the AERONET CIMEL in Avignon

http://aeronet.gsfc.nasa.gov/new_web/V2/climo_new/Avignon_500.html

Aerosol optical depth at 500 nm (tauaseo), Angstrom exponent (alphasao-s70), precipitable water (PW), the associated standard
deviations (sigma), the number of days (N) and months (Month) in the observation periods.

Overall

Averages of tauasoo sigma alphasso-s70 sigma PW sigma N Month
JAN 0.13 0.08 1.35 0.34 0.83 0.34 111 7
FEB 0.17 0.12 1.36 0.37 0.69 0.27 117 7
MAR 0.21 0.14 1.34 0.34 0.92 0.35 142 7
APR 0.18 0.13 1.43 0.30 1.27 0.35 93 6
MAY 0.19 0.11 1.28 0.36 1.69 0.48 129 6
JUN 0.22 0.11 1.36 0.36 2.22 0.49 181 7
JUL 0.20 0.11 1.52 0.29 2.15 0.54 167 6

Questionnaire for Cal/Val test site characterisation for land imager radiometric gain
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AUG 0.22 0.15 1.59 0.33 2.60 0.59 157 6
SEP 0.18 0.13 1.53 0.35 2.04 0.58 141 6
OCT 0.16 0.10 1.35 0.36 1.72 0.54 106 6
NOV 0.13 0.08 1.28 0.29 1.23 0.43 97 6
DEC 0.12 0.06 1.25 0.33 1.01 0.36 104 7
YEAR 0.18 0.04 1.39 0.11 1.53 0.63 1545 7

3.2.1.4.Nominal values of AOT at 450, 550, 650, 850 nm
Data have been provided by R. Santer

\Wavelength|600 [450 550 650 850

AOT 0.180 [0.269 [0.136 |0.142 [0.124

3.2.1.5.Absolute error of AOT at 450, 550, 650, 850 nm
Data have been provided by R. Santer

\Wavelength|450 550 650 [850

DAOT 0.015 ]0.015 |0.015 |0.015

3.2.1.6.Model of aerosol used

3.2.1.6.1. Granulometry
Junge size distribution associated with the measured Angstroem coefficient

3.2.1.6.2. Refraction index used
1.44-i*0.005

Questionnaire for Cal/Val test site characterisation for land imager radiometric gain
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3.2.1.7.Alpha

The mean value of -1.4 is representative of continental aerosols
3.2.2. Water vapour content characteristics

3.2.2.1.Water vapour content origin

3.2.2.2.Seasonal variation of the water vapour content
From 0.4 g/cm” in winter to 2 g/cm? in summer

3.2.2.3.Mean and accuracy

3.3.Surface characterisation

3.3.1. Surface albedo characteristics

valeur moyenne
L A B Y I

fréquence
(=2}

réflectance (a)
valeur moyenne
70T T T 0T T T T T T 11

Fréquence

15 16 17 18 19 20 21 22 23 24 25

réflectance (b)
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valeur moyenne

S I e N A A A A A

fréquence
w

o

[
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Pl li
33 34

réflectance (C)

Figure 5: Histogram of the La Crau reflectance(in percent) in the SPOT-HRV bands: (a) B1
at 550 nm, (b) B2 at 650 nm, (c) B3 at 865 nm. Data were collected during field campaigns
between 1989 and 1997, (R. Santer).

réflectance

500 750 1000 1250 1500 1750 2000 2250 2500

longueur d'onde (nm)

Figure 6: Typical spectral signature of the La Crau surface reflectance (R. Santer)

The La Crau site is a medium bright site in the solar spectral, except in the blue where La Crau is
as dark as oceanic waters.

3.3.2. Surface reflectance characteristics

3.3.2.1.Instrumentation used for characterisation

Questionnaire for Cal/Val test site characterisation for land imager radiometric gain
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3.3.2.2.Route of traceability
3.3.2.3.Mean reflectance at Nadir (full spectrum)

3.3.2.4.Uncertainty of reflectance (please give breakdown of
uncertainty contributions)

3.3.2.5.Mean reflectance at Nadir at 450, 550, 650, 850 nm
0.05,0.14, 0.19, 0.30

3.3.2.6.Ap at 450 nm, 550, 650, 850 nm
0.0025, 0.007, 0.001, 0.015

Questionnaire for Cal/Val test site characterisation for land imager radiometric gain
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3.3.3. BRDF (or specific angles)

Figure 7: Polar diagram of the La Crau reflectance at 650 nm at three solar angles. Solar
position is reported on the x-axis (R. Santer)

The La Crau BRDF substantially departs from a Lambertian surface with a quite strong specular
effect at low solar elevations.

3.3.3.1.Instrument used

Questionnaire for Cal/Val test site characterisation for land imager radiometric gain
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3.3.3.2.Relative error on BRDF correction at 0s=45 degrees, 0v=30
degrees

3.3.4. Surface reflectance — variability across site (uniformity) (%)
100 * 100 m =

500 * 500 m =

1000 * 1000 m =

4. Site instrumentation (Nominal)

4.1.Meteorological instrumentation (list)

4.1.1. Meteo station (Temperature, pressure, humidity)
Standard meteorological data at global scale interpolated at site

4.1.2. Pluviometer
no

4.1.3. Anemometer
no

4.2.Atmospheric instrumentation
4.2.1. Instrument used for aerosol characterisation

4.2.1.1.Instrument used

A specific CIMEL instrument was designed for La Crau. Solar extinction: and sky
radiance: are quite similar to the CIMEL instrument in AERONET. This instrument
is located at the North-East corner of the test site.

Questionnaire for Cal/Val test site characterisation for land imager radiometric gain
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Figure 8: Cimel instrument

4.2.1.2.Route of traceability

4.2.1.3.Measurement protocol

4.2.1.3.1. Scanning mode

As soon as the air mass reaches m=5, then the scanning protocol, illustrated in
figure 2, begins:

(a) Atmosphere characterisation
= Searching the sun position as a function of the hour.
® 3 measurements of the optical depth for every filter.

® Almucantar measurements (0v=0s, Ae varies from 0 to 360°) for 4 filters:
380nm, 550nm, 870nm, 1600nm

® Principal plane measurements for 6 filters: 380nm, 440nm, 550nm,
670nm, 870nm, 1600nm

4.2.1.3.2. Spectral characteristics

Compared to the Cimel CE 318N, this new instrument has two collimators,
both of 3° field of view. One is associated to a silicium detector while the
second is associated to a germanium detector in order to extend the spectral
domain to the middle infra red.

Questionnaire for Cal/Val test site characterisation for land imager radiometric gain
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Three filters, 550nm, 670nm, 870nm, 10nm wide, have been chosen to
correspond to the SPOT-HRV bands. We also choose two filters, 440nm
(10nm wide) and 1600nm (50nm wide) to correspond to VEGETATION
bands. Two others filters (10nm wide) have been added to describe as much
as possible atmosphere components, the first one 937nm is dedicated to water
vapour study and the second one, 1020nm. Finally, a filter at 380 nm (10nm
wide) has been introduced to the absolute calibration of the station with
reference to the Rayleigh scattering.

4.2.1.3.3. Frequency of measurements
The day long, one hour interval between sequences.
4.2.2. Instrument used for surface irradiance characterisation
4.2.2.1.Instrument used
4.2.2.2.Route of traceability

4.2.2.3.Measurement protocol

4.2.3. Instrument used for water vapour content characterisation

4.2.3.1.Instrument used
4.2.3.2.Route of traceability
4.2.3.3.Measurement protocol

4.3.Surface instrumentation

Questionnaire for Cal/Val test site characterisation for land imager radiometric gain
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4.3.1. Instrument used for reflectance/radiance characterisation

4.3.1.1.Instrument used
4.3.1.2.Route of traceability

4.3.1.3.Measurement protocol

4.3.1.3.1. Scanning mode
Same radiometer than for the atmosphere

4.3.1.3.2. Spectral characteristics

>

i

| >

Figure 9: Ground measurement

® Pointing to the South

® -For a view angle, facing the ground, from 5 to 60 degrees by step of 5
degrees

® -For each of five filters: 440, 550, 670, 870, 1600

® -Ground measurements on 360 degrees with an azimutal steps of 5
degrees
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Figure 10: Instrument on the pole

4.3.1.3.3. Frequency of measurements
Each hour

4.3.2. Instrument used for BRDF characterisation

4.3.2.1.Instrument used

4.3.2.2.Route of traceability

4.3.2.3.Measurement protocol

4.3.2.3.1. Scanning mode

4.3.2.3.2. Spectral characteristics
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4.3.2.3.3. Frequency of measurements

5. Current status of the site

5.1.Instrumented
5.2.Maintained (source and commitment of funding)

5.3.Regularly visited (state frequency)

®  Human []
= Satellite [
= Aijrcraft 0

= Automated 0

6. Site usage

6.1.Historical record of comparisons (ground, aircraft and satellite)
(1) 89 to 99/SPOT_HRV/ CNES, patrice.henry@cnes.fr, aime.meygret@cnes.fr

Atmospheric characterization with solar extinction, sky radiance and polarization:
santer(@univ-littoral.fr

Surface measurement at SPOT_HRYV viewing angle by INRA, Avignon.

(i1) 2000 to date/SPOT_HRYV, patrice.henry(@cnes.fr, aime.meygret@cnes.fr

CIMEL Crau acquisition

(ii1) 2006-2007/FORMOSAT calibration, patrice.henry@cnes.fr, aime.meygret@cnes.fr
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6.2.Date / sensor / location of results

6.3.Regularity of satellite data (if known)

6.4.Satellite and sensor ID
ALOS data base in the calval portal

7. Contact information

7.1.Point of Contact (Name and address)
CNES (Patrice Henry)

7.2.Instrumentation maintenance

8. Dataset availability and owner

8.1.Dataset
CIMEL Crau data base

8.2.0wner

Patrice Henry
CNES
18, Avenue E. Belin
31055 Toulouse cedex
France

Tel:
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Fax :

Email : patrice.henry@cnes.fr

8.3.Availability

On request
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