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FIRMOS installed at NRC YOW-Ottawa and Gault

WHAFFFERS campaign networking event, 24 June 2025

OTTAWA

• Mounted on a trolley 
• Roll out for measurements a few 

meters from the hangar

• WiFi connection
• Installed a chimney to avoid wind 

disturbance / snow contamination

GAULT site

• Easier operations 
• Close to FINESSE and RS
• Potentially operational day and night

SPHERES group



Spectral measurement example

WHAFFFERS campaign networking event, 24 June 2025 SPHERES group

Measurement SEQUENCES

• 4 acquisitions for calibration
2 Hot Black Body (HBB) 

2 Cold Black Body (CBB) 

• 4 atmosphere, zenith-looking

Measurement specifications

• spectral range = 100-1600 cm-1

• res./sampling = 0.4 cm-1 (0.48 cm-1 FWHM)
• scan time = 1 minute
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FIRMOS observations

WHAFFFERS campaign networking event, 24 June 2025

Whenever weather allowed operations

Ottawa, 11 Jan – 6 Feb, 15 measurement sessions:

2203 spectra

6 flights

3 with spiralling over YOW at take-off (target Gault), 

2 with target YOW, 1 over both locations

6 PREFIRE overpasses (only 1 during a flight)

Other overpasses: AWS, CrIS (NOAA-20/21 SUOMI-NPP), IASI 

(METOP-B/C), EARTHCARE 

Gault, 8 – 15 Feb, 5 sessions together with FINESSE:

4 atmosphere (2 PREFIRE overpasses), 728 spectra

1 emissivity (snow, ice from demineralised water), 232 spectra (116 

zenith, 116 nadir) 

FIRMOS with its 

winter coat @NRC 
Ottawa

SPHERES group



Preliminary onsite Level 2 analysis

Calibration features at 500 and 1250 cm-1 were observed in the residuals of the preliminary 

retrievals, exceeding the expected accuracy

WHAFFFERS campaign networking event, 24 June 2025

A preliminary analysis 

performed with the tools used 
for Antarctic measurements of 
REFIR-PAD

https://doi.org/10.5194/amt-
12-619-2019

Fitting procedure of 
• PWV   (error ≈ 5%)

• Vertical profiles of WV and 
T compared with the 

nearby RS at Maniwaki
• Freq. scale err ≈ 16 ppm

SPHERES group
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Calibration update and spectra correction

WHAFFFERS campaign networking event, 24 June 2025 SPHERES group

Calibration correction factor due to polarization rotation has been characterised in laboratory

The correction factor depends on the instrument configuration and the observation geometry, 

and it remains unchanged across different observations



Quality assessment using Level 2 analysis

WHAFFFERS campaign networking event, 24 June 2025 SPHERES group

FARM code – CNR-ISAC

Optimal estimation using σ-FORUM as 

fast RTM

All-sky cases

KLIMA code – CNR-IFAC

Optimal estimation using Line-by-line model

Clear-sky cases 



Potential analysis of FIRMOS measurements for WHAFFFERS

WHAFFFERS campaign networking event, 24 June 2025

Level 1 quality assessment

IFAC and ISAC conduct quality assessments of FIRMOS Level 1 data using KLIMA and 

FARM algorithms

Intercomparison study

INO can perform a comprehensive intercomparison of Level 1 data from FIRMOS, 

FINESSE, and AERI. This includes quantitative analyses that account for differences in 

ISRFs and slight variations in observational conditions

Retrieval and FIR closure studies (potentially to MW)

INO, ISAC, and IFAC are collaborating on retrieval and FIR closure studies focused on 

atmospheric and cloud properties, as well as snow emissivity. These analyses leverage all 

available auxiliary data, including in-situ measurements, remote sensing observations, and 

satellite data

SPHERES group



Potential prioritisation scheme for FIRMOS data exploitation

WHAFFFERS campaign networking event, 24 June 2025 SPHERES group

Description Dates Type of analysis Priority Notes

Cross calibration in 

Gault: FIRMOS, 

FINESSE, AERI

8, 10, 11-

12 Feb

L1 & L2 comparison 1 10 Feb overpass PREFIRE 

(at the edge)

Radiative closure 

FIRMOS + flight over 

Ottawa + PREFIRE

5 Feb L1 & L2 with AERI, FIRR, PREFIRE

L2 to L2 with CONVAIR, all additional 

instruments

2

Radiative closure 

FIRMOS + flight over 

Ottawa (no PREFIRE)

30 Jan, 2 

Feb

L1 & L2 FIRR, AERI-Ottawa
L2 to L2 with CONVAIR

L2 with all the additional instruments

3

Snow emissivity 

FIRMOS + FINESSE

14 Feb L1 to L1, L2 to L2, different retrieval 

methodologies

4

Radiative closure 

FIRMOS + flight over 

Gault (+ PREFIRE)

17, 22, 

28 Jan

L1 & L2 with PREFIRE, FIRR, 

AERI-Gault, FINESSE

L2 to L2 with CONVAIR

5/6 Spiralling over YOW

FIRMOS + AERI 

Ottawa

Various 

dates

L1 & L2 6/5
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