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The detection of climate change and analysis of climate variability at inter-annual scales requires well Short and Medium Long-terminformation Preservation || 2srmssiam
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Ocean providing data for climate analysis at multi-decadal scale. However, to turn this series into a /\ l. —
Fundamental Climate Data Record, heterogeneities In the time series, introduced due to successive SR, ot Jhematical —
radiometers having different spectral responses and due to changes in calibration methodology over Fronmental || cimate Data ovacanei

User Services

time, need to be resolved. | il

Climate

Information
Reanalysis Records

|
|

This poster presents the methodology and first results of an effort to inter-calibrate the complete time :

series of the Meteosat First and Second Generation radiometers MVIRI and SEVIRI IR channels (6.3 and

11.8 um) to HIRS observations. In particular the uncertainties due the necessary spectral conversion Applications | "z || ko™ | [ Vo e | Rt

among the instruments has been studied. HIRS has been chosen because it provides a long series and

similar channels. The final method to be used will follow the methodology used to inter-calibrate the

SEVIRI instrument with IASI as already demonstrated within the GSICS initiative. The activity is Spec’rrql Conversion Functions
performed In the frame of EUMETSAT's Climate Data Record generation activities and will be introduced
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Fig: Spectral response functions (SRF) for the water vapour channel of Meteosat MVIRI vs. SEVIRI (a), MVIRI vs. HIRS/2 channel 12 (b), MVIRI vs. HIRS/3 Fig: Fit much improved using multiple channels & quadratic form, but not much by limiting

Channel 11 and 12 (c) and SEVIRI vs. HIRS/3 channel 11 and 12 (d). The Meteosat SRFs differ from satellite to satellite, in particular, the SEVIRI SRF is range — So keep it general: global, all sky, all angles!
narrower than any of the MVIRI ones. The HIRS instrument series consists of three different instruments where a big change in spectral position and width
was introduced with the launch of the HIRS/3 instrument. An inter-calibration method for both series needs to convert radiances to one reference channel.

HIRS/2 HIRS/3 HIRS/4 MVIRI MVIRI SEVIRI

IR\ B B S B B B B B B f ||ibl T LI ] 7L L L L ] NOAA6-14 | NOAA15- | NOAA18- | Meteosat | Meteosat | Meteosat
u —> Transfer Calibration by | i - - - -
B inter-calibration - — —* Transfer Calibration . 17 MetopB 1-3 4-7 8-11
| _] B e e s by inter-calibration
— NOAAT /HIRS2 ] — - /NO.-‘il.-t?,r’HlF!SQ ] HIRSIZ
- e ———— : i i . § NOAA6-14  0.04 1.03 1.07 0.07 0.16 0.41
:— wzr NO&AT 1 /HIRS2 _ —: : I 04T 0/HIRS2 - | _—
: INW“JHHSZ NOSAT 4/HIRS?2 _ : : R NOBA14/HIRS2 : HIRS/ 3
- Jﬁ:ﬁﬁ];ﬁ:ﬁ; ] 1 S NOAA15- 0.78 0.05 0.06 X 0.67 0.51
B NOMAIT /MRS _ | NOBA17/HIRSS - 1 7
i = i i - -
— L — L 0 | = — — MET RS —
- — L ! J/ — HIRS/4
i i - l J/ i NOAA18- 0.84 0.06 0.03 X 0.74 0.57
- i N i MetopB
- - B V —
—— .50 - " /A Sy i . - . . .
a) p—— : b) J— - Fig: Uncertainties due to spectral conversion using multiple channels for each class of
S L B U S L S S | instrument for the water vapour channel. The left column is the reference instrument. Numbers
Fig: Examples illustrating the increase of uncertainty with time due to Fig: Examples illustrating the “traditional” re-calibration procedure by represent the mean RMSD T, [K].
transferring calibrations, transferring the reference calibration to the monitored instruments.
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The top right table gives the mean RMSD as brightness temperature [K] for all spectral conversion among the different types of
Meteosat and HIRS instruments using a quadratic fit with multiple HIRS channels. Lowest RMSDs are always found for the same
Instrument class. Among different instruments the HIRS/2 — MVIRI combination gives the lowest uncertainties whereas conversions
from HIRS/2 to HIRS/3 (1.03K) and HIRS/4 (1.07) show highest uncertainty. Uncertainties for transfers from HIRS to MVIRI and
SEVIRI are small for the old instruments but reach values of 0.74K for HIRS/4-MVIRI (Met 4-7) and 0.57K from HIRS/4 to SEVIRI.
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Fig: Schematic representation of the “Zipper” approach using double
differences to transfer the calibrations.
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