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ntemmckionalimacing Need for Calibration

e Currently four _ |
satellites in | s SIIRREY
constellation P N

e Three more in 2009

 Need good absolute
calibration

 More important the
relative calibration for
high temporal
applications
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international Imaging Problems of Vicarious Calibration

e Logistics and costs

— Many satellites each requiring several
acquisitions
» Organisational issues (timing, availability)
» Costs (ground teams and processing)

— Growing number of satellites each year

e Technically
— Variable number of acquisitions gives




ﬁi’ﬂ

nbesrbiorenlinistg Calibration Activities

e In 2008-2009 changed over from
Individual satellite vicarious calibration to
“Gold Standard” and cross-calibration

e Overview of procedure and results, plus
uncertainties (where possible) are given
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International Imaging Ap p ro aC h O u tI I n e

e Three elements

— Absolute calibration
» Uses a single satellite “Gold” standard
* More acquisitions (more confidence)
e Lower costs as single satellite
— Transfer calibration
e Uses Dome-C in Antarctica to transfer from a
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nernational Imaging Step 1 — Absolute (Ground)

Uncertainty

. .
Ay

 Uncertainty based
on traceabillity to
standards

« Absolute accuracy
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nrermational Imoging Step 2 — Absolute (Space)

Uncertainty
Absolute May 28 June 2 June 5 June 18 August 20 2704
RREY 2008 2008 2008 2008 2008 *
DhAge A%
Collectioi DINO00602 DMNO00G0a DNO00604 DNO00620 DMNO0067 e (0 )]

o Surface Variability RRV and system noise in
Imagery over test site at RRV




international Imaging Step 3 — Transfer Calibration
Uncertainty
Ahsolute May 28 June 2 June 5 June 18 August 20 2704
RRY 2008 2008 2008 2008 2008 :
owage | DNooos02 DNO0060a DND0060d DNO00620 DNO0O067e (04%)
Mean and rans. of 24-34%

calculated Radiances
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International Imaging

Step 4 — Final Calibration

Uncertainty
Absolute May 28 June 2 June 5 June 18 August 20 2704
RRY 2008 2008 2008 2008 2008 ;
hmage DNOO0G7 A%
Collection DINOOODG02 DNOOD&0a DNOOOG0d DINO0D620 c (0 3
Mean and rans. of 24-34%

calculated Radiances

e Green : 3.6%, Red : 3.9%, NIR : 4.3%
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ntesrwbiorasl g Cross-Calibration

 Uses Dome-C site. Images have
between one half and full overlap.

* Time separation of 30 minutes to one
hour, yawed across principal plane.

* Preparation Steps include

— ldentification of image pairs (UK-DMC-1 and
Nigeriasat-1 had 19 image pairs)

— Cloud screening to select best for final cross
calibration
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international Imaging Cross-Calibration — Step 1
Dome-C : 19 Iinage pairs 2008-2009 Uncertainty
A
Adjust Radiance Values for Solar Zenith Angle differences 0.1%o

19 image pairs (Nigeriasat-1 against UK-DMC-1)
e Large proportion are cloudy

« Radiances of Nigeriasat-1 calculated with new
coefficients
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international Imaging Cross-Calibration — Step 2
Dome-C : 19 hnage pairs 2008-2009 Uncertainty
| J I _ ] _ ] _ I _ ] J | J | J | J | J I J | J | J | J
Adjust Radiance Values for Solar Zenith Angle differences 0.1%p
Ratio Nigeriasai-1 / UK-DRC-1 radiances io get average correciion factor
e Ratio varies Froquency
 Applicable to both ] -
cloudy and clear | A
: : / \\/\ | — Frequency
5 |
14
0 -
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International Imaging CrOSS_CaIIbratlon I Step 2

Frequency Cloud cover

g0
Filt.

e |
[} \ — | —Frequency]| | 40

— Cloud cover
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prameiond incging Cross-Calibration — Step 3
Domte-C : 19 Inage pairs 2008-2009 Uncertainty
Aririr g
Adjust Radiance Values for Solar Zenith Angle differences 0.1%o

Ratio Nigeriasat-1 / UK-DMC-1 radiances to get average correction facior

selection of Best mage Pair and correction to mean of Ratio Values

« Selected image pair Frecuency
had no cloud 1
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itemational Imaging Cross-Calibration 4
Dome-C : 19 Image pairs 2008-2009 Uncertainty
A0 00000
Adjust Radiance Values for Solar Zenith Angle differences 01%

Ratio Nigeriasat-1 / UK-DKMC-1 radiances to get average correction facior

selection of Best nage Pair and correction to mean of Ratio Values

Derived new UK-DRC-1 coefficienis and cross-compared with Nigeriasat-1

data after new coefficients applied 0.46 io 0.65%

— Green : 3.7%, Red : 4%, NIR : 4.4%
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International Imaging

 Repeated for Beljing-1

 Validation between Beljing-1 and
UK-DMC-1 intersections with r.m.s.
of these less than 0.2%

 Absolute less than 5% for all
satellites In constellation
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‘.g;ﬁm. Imaging Modular QA/QC
 Still under development

e« Some examples to be shown later
this week

o Initial results are unearthing many
areas of uncertainty previously
ignored (electronics stability)
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