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Uncertainty — radiometers

= Classic
+ Adding all uncertainties in quadrature

— o=+0+ 0+ ..+ 0}

= Self calibrating radiometer

* Measurement equation

_ SST = RZT'(Rsea;(l-E)Rsky)

= BIPM, IEC, IFCC, ISO, IUPAC, IUPAP, OIML. Guide to the Expression of
Uncertainty in Measurement. International Organization for Standardization,
Geneva. ISBN 92-67-10188-9, First Edition 1993, corrected and reprinted 1995.
(BSI Equivalent: BSI PD 6461: 1995, Vocabulary of Metrology, Part 3. Guide to
the Expression of Uncertainty in Measurement. British Standards Institution,
London.)
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Uncertainty — radiometers
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Uncertainty — values
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Uncertainty — emissivity
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Uncertainty — emissivity effect on SST
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Uncertainty — black bodies

= Emissivity 0.9993 +/- 0.000178
+ Estimated through modelling

Thermal shroud

High emissivity

Re-entrant cone —\
Heater unit =
\ suface finish
Y Y ‘/I/_

NEA 7 |

Blackbody
aperture

Holes for thermometers
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Uncertainty — thermistors

= 0.05K
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Uncertainty — results
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Uncertainty — results

ISRN netcdf data plots ISRN netcdf data plots ISRN netcdf data plots
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ISAR UC (K)
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Uncertainty — validation — QM2
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Uncertainty — validation QM2
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Uncertainty — validation - AMT

ISAR 012

ISAR 003
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Uncertainty — validation - AMT ;2.9
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Uncertainty — validation — AMT —v2

= Changestovl
* Roll is Hanning filtered, length is 11 values
- Sky, sea signal over 5 SST samples

— Centre Weighted average -1, 4, 4,1
— Variance of the gets added to the sea and sky signal uncertainty before

calibration

— SST weighted std gets added to final SST uc in quadrature
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Uncertainty — validation — AMT — V2 1.35-12-idx
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Uncertainty — validation — AMT —v2
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Threeway error

= Classic
* ISAR 03 : 0.099268655975 K
* |ISAR 012: 0.207749984467 K
« Seabird: 0.237381473668 K

= Challenor et.al.
* ISAR 03 : 0.08351921 K
* |ISAR 012: 0.16033502 K
« Seabird: 0.18997807 K

= View angle is 145/35 degrees
* |ssues with ships wake for ISAR 012

ships4SST PM1 - Project Management 11 July 2018
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Uncertainty model
Principle is relatively straight forward
Potentially lots of components and covariance matrix might be tricky to
resolve
Numbers are sometimes difficult to estimate

ISAR uncertainty model
Was first of its kind
Instrument uncertainty seems right
Measurement uncertainty overestimates
Roll dependence of emissivity

Uncertainty model validation
Not easy to achieve
Showed instrument uncertainty is ok — QM2

Also showed measurement uncertainties generally over estimate but do not
capture SST gradients well

V2 in progress
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