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PREFIRE seeks to reduce Climate Models: 242 — 272

uncertainty in polar energy
fluxes, the processes that
influence them, and, with
improved modeling, the
societal implications of
polar climate change.
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The poles emit more energy than they receive
driving heat transport from lower latitudes.

This transport is accomplished

by the world’s weather systems
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Far InfraRed Experiment
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PREFIRE fills the far-infrared observing gap by documenting variability in spectral
fluxes from 5 - 54 um on hourly to seasonal timescales.
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PREFIRE maps polar far infrared emission
spectra with two CubeSats flying in distinct CriS 1
470-650 km altitude, near-polar (82°-98° [ASI -
inclination) orbits each carrying a miniaturized ~ARS N W,

MODIS IIIIIIE

infrared spectrometer, covering 5-54 pm with CERES

0.84 ym spectral sampling, operating for one
seasonal cycle (a year). PREFIRE -



Launch
Provider

Early 2024 Up to 90 days \""\ L’Ecuyer et al, BAMS (2021)
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5 to 54 um spectral range Science
8x64 spatial x spectral channels

Sun Avoidance
Spacecraft will Yaw 180° as necessary
To prevent Sun intrusion
on the apertures

Overlapping Measurements
Co-located ground scenes
Separated by 0-12 hours

- Calibration Sequences
Internal/Space View Switching
~10 seconds each
Nominally 8x per orbit
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Nominal Operations

90+ mins/orbit Antarctic
‘Continuous’ Science Collection Science

Single Instrument Mode o |
Downlink up to 4x to KSAT Lite 510-540 km ™ Two 6U CubeSats °¢

Stations 82-98°0 in-asynchronous

365 day primary mission 12 months orbits
\ https://prefire.ssee.wisc.edu
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PREFIRE

Two 6U CubeSats
(1U = 10x10x10cm)

Transparent, Partially —— PCRTM
I transparent I ¢ TRs
! :—» Atmosphere is virtually opaque
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PREFIRE Tests Two Hypotheses By Coupling Observations to Models

1. Time-varying errors in far infrared emissivities and atmospheric greenhouse effects (GHE)
bias estimates of energy exchanges between the surface and the atmosphere in the Arctic.

2. These errors are responsible for a large fraction of the spread in projected rates of Arctic
warming, sea ice loss, ice sheet melt, and sea level rise.
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Unforced Climate

Hypothesis 1 is addressed by comparing observed spectral fluxes with those simulated from
model output.

Hypothesis 2 is addressed by modifying emissivity models and examining impacts on ice
sheet dynamic processes, ice sheet melt, Arctic warming, sea ice loss, and sea level rise.
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Verification using ionr Satellites
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TIRS-1 ch. 14 [11.41 pm] BT [K] Difference

GOES-16 band 14 [11.2 um] BT [K]

10-min full disk image start: 2024-07-19 22:10 Approx. overpass time: 2024-07-19 22:10 (TIRS-1 measured - within-FOV GEO mean)
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Along-track coords shift: 31 ~ 150 km
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PREFIRE samples the full spectrum of the hottest and coldest parts of the planet

Heatwave in US

Local view

Regional view , All scene polygons
Every 5th scene center point
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At Launch (530.7 km)

spectral radiance (mWm “sr 'um ')

EFOV: 11.8 km (cross-track) x 34.8 km (along-track)
Overlapping FOVs: 6.55
Effective Frame Size: 11.8 km (cross-track) x 5.3 km (along-track)
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Brightness Temperature (K)

The along-track overlap of TIRS FOVs resolves T < Winter in Antarctica
signatures of spatial features < 15 km.
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Both PREFIRE Cubesats have sampled both poles in multiple seasons.

PREFIRE-SAT1 27.4 um gridded mean radiance

September 2024

PREFIRE-SAT1 27.4 um gridded mean radiance

March 2025
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PREFIRE has characterized variability of longwave radiation

PREFIRE-SAT2 19.4 um gridded mean radiance PREFIRE-SAT2 26.96 um gridded mean radiance
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19.4 um Top of
Atmosphere
Emission

19.4 um
Surface
Emissivity

PREFIRE retrieves surface emissivity and the atmospheric greenhouse
effect (AGHE), allowing for full understanding of the outgoing longwave
emission to space

PREFIRE-SAT2 19.4 um gridded mean radiance
July 2024
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PREFIRE-SAT2 19.4 um gridded mean emissivity
July 2024
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PREFIRE Improves Prediction
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PREFIRE is interfacing with Earth system models through new surface emissivity models and a COSP-compatible simulator.
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Product Contact Details Examples
LO (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/m? for total and 4 W/m? for

FIR)
L2B Surface Emissivity X. Huang 1% accuracy spectral emissivity D
L2B Cloud Mask B. Kahn 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
ASDC PREFIRE Webinar, January 30, 2026




All PREFIRE LO data and L1, L2,
and L3 products have been
delivered to the ASDC DAAC

) EARTHDA

SDC | Atmospheric Science Data Center

| PREFIRE

Polar Radiant Energy in the Far-InfraRed Experiment

-Descnpllon

The PREFIRE mission comprises two space-based Thermal InfraRed Spectrometers (TIRS) aboard two small 6U cube-shaped satellites known as CubeSats. TIRS is a grating spectrometer with a slit projection on
the ground aligned cross-track to the satellite motion - a so-called “push broom” configuration. The instrument contains a 2-dimensional focal plane array detector with one dimension aligned cross-track,
parallel to the slit (spatial), and the other dimension containing the spectral information from the scene, perpendicular to the slit. PREFIRE CubeSats join a fleet of Earth observation satellites operated by NASA
and other space agencies. By synergizing with existing satellite missions, such as the Gravity Recovery and Climate Experiment (GRACE), PREFIRE CubeSats enhance the overall understanding of polar climate
processes that have global implications for severe weather frequency and coastal resilience. This integration ensures decision-makers can access accurate sea-level rise and storm preparedness projections.

Home Page
PREFIRE StoryMap
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mposition

Collection

PREFIRE-TIRS spectral response function (SRF) files and browse plots

Disciplines

_Auxxllary Data @

Spatial

https://asdc.larc:nasa.gov/project/PREFIRE

ABOUT DATA COMMUNITY OUTREACH RESOURCES

PREFIRE

Legacy Products

Temporal

PREFIRE_SAT1_AUX-MET_Ro1
PREFIRE Auxiliary Meteorology Data for PREFIRE Satellite 1

version Ro1

Tropospheric Composition

Spatial Coverage:
(S: -84, N: 84). (W: -180, E: 180)

Temporal Coverage:
2024-07-24 - Present

PREFIRE_SAT1_AUX-SAT_RoO1
PREFIRE Auxiliary Satellite Data for PREFIRE Satellite 1 Ro1

Tropospheric Composition

Spatial Coverage:
(S: -84, N: 84). (W: -180, E: 180)

Temporal Coverage:
2024-07-24 - Present

PREFIRE_SAT2_AUX-MET_Ro1
PREFIRE Auxiliary Meteorology Data for PREFIRE Satellite 2
RO1

Tropospheric Composition

Spatial Coverage:
(S:-84, N: 84). (W: -180, E: 180)

Temporal Coverage:
2024-06-29 - Present

R

E_SAT2_AUX-SAT_RO1

PREFIRE Auxiliary Satellite Data for PREFIRE Satellite 2 Ro1

Showing 1to 4 of 4 entries

Tropospheric Composition
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Spatial Coverage:
(S: -84, N: 84). (W: -180, E: 180)

Temporal Coverage:
2024-06-29 - Present
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