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Spectral channels on the PREFIRE TIRS
(Thermal InfraRed Sensor)

PREFIRE fills the far-infrared observing gap by documenting variability in spectral fluxes 
from 5 - 53 μm on hourly to seasonal timescales.

PREFIRE:

 
❑ Polar far infrared emission 

spectra 

❑ Two CubeSats flying at 

520 km altitude

❑ Near-polar (82° inclination) 

orbits 

❑ Carrying miniaturized 

infrared spectrometer (5-

53 µm) with 0.84 µm 

spectral sampling,

❑ 12×30 km footprints

Polar Radiant Energy in the Far-InfraRed Experiment
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PREFIRE: A New Frontier in Observing Climate
Prime Mission: July 2024 – April 2025

          (~5 year projected lifetime)

Nominal Operations

Continuous global data collection

Downlink (S-band) up to 4x daily to KSAT 

Lite Stations at Punta Arenas and Puertollano

Overlapping Measurements
Co-located ground scenes

separated by 1-12 hours

Two 6U CubeSats in 
asynchronous orbits 

reveal the fingerprints 
of Arctic processes

https://prefire.ssec.wisc.edu

Unforced Climate

OBSERVE ANALYZE MODEL PREDICT

Prime Mission

10 m    30 m    50 m

PREFIRE maps polar far 

infrared emission spectra with 

two CubeSats flying in distinct 

530 km altitude, near-polar 

(82°-98° inclination) orbits 

each carrying a miniaturized 

infrared spectrometer, 

covering 5-53 µm with 0.84 µm 

spectral sampling.

PREFIRE Science

PREFIRE connects observations, analyses, and models to improve polar climate 

prediction including rates of Arctic warming, sea ice decline, and ice sheet melt

Thermal InfraRed Spectrometer (TIRS)

5 to 53 m spectral range

0.84 m sampling

8x64 spatial x spectral channels

Size: 4U     Mass: 3 kg     Power: 4.5 W

TIRS Spectrum

L’Ecuyer et al, BAMS (2021)

PREFIRE fills the far-infrared observing gap by documenting variability 
in spectral fluxes from 5 - 53 μm on hourly to seasonal timescales.

Altitude* 530 km

Inclination 82-98o

Duration 10 months

* At launch.  CubeSat altitude 

decreases over time.
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What Are We Doing With the Measurements?
Product Contact Details Examples

L0 (telemetry+ instrument) B. Drouin Time-stamped instrument and spacecraft data

L1B Radiances/ Fluxes B. Drouin Instrument model

L2B Flux X. Huang 3% accuracy (8 W/m2 for total and 4 W/m2 for 
FIR)

L2B Surface Emissivity X. Huang 1% accuracy spectral emissivity

L2B Cloud Mask B. Kahn 
and C. 
Bertossa

Detect 80-90% of clear-sky occurrences; 
confidence flags; MODIS and AIRS heritage

L2B Atmospheric Properties A. Merrelli T/q profiles; 10% accuracy for column water 
vapor

L2B Cloud Properties N. Miller Cloud top pressure, cloud optical thickness, 
effective cloud fraction
Cloud phase, ice particle size

L3 Gridded Climatology N. Vos Daily and monthly gridded products for each 
CubeSat
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Available at 
ASDC for both 
CubeSats

Available at 
ASDC for both 
CubeSats

Available at 
ASDC for both 
CubeSats



WHAFFFERS Overpass: 21 January, 2025

GOES-16 11.2 μm PREFIRE SAT1 Cloud MaskPREFIRE SAT1 11.4 μm

The PREFIRE team has run special extended lower latitude cloud mask products to support WHAFFFERS comparisons.



WHAFFFERS Overpass: 28 January, 2025

GOES-16 11.2 μm PREFIRE SAT1 Cloud MaskPREFIRE SAT1 11.4 μm

The atmospheric profile (T, q) and surface emissivity products may also be run outside the polar regions for these cases.
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