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Overview CARVE FTS Retrieval Approach

The Carbon in Arctic Reservoirs Vulnerability Experiment (CARVE) is an aircraft-based Earth Venture 1 mission to study the carbon balance of the
Alaskan Arctic ecosystem, with a particular focus on carbon release from thawing permafrost. Operating from its base in Fairbanks, AK, the CARVE
aircraft covered a range of principle flight paths in the Alaskan interior, the Yukon River valley, and northern Alaska coast around Barrow and Dead
Horse. Flight paths were chosen to maximize ecosystem variability and and cover burn-recovery/regrowth sequences. CARVE observations cover the
Arctic Spring/Summer/Fall seasons, with multiple flights per season and principle flight paths. Period of science operations: 05/2012 - 11/2015.

CARVE FTS observations provide total (vertical) and dry-air columns of CO,, CH,, CO,
and H,O, as well as solar-induced chlorophyll fluorescence (SIF). The current “quick
look” trace gas retrieval approach uses the TCCON GGG software package [2], modified
for aircraft nadir-viewing geometry to account for the additional atmospheric light path

The CARVE suite of instruments includes flask measurements and in situ gas analyzers for CO,, CH, and CO observations, a FLIR infrared camera for between the aircraft and the Earth’s surface. SIF is retrieved from the spectral regions
surface conditions, and a nadir-viewing, three-band polarizing Fourier Transform Spectrometer (FTS) for column measurements of CO,, CH,, CO, around the O, A band, using the approach by Frankenberg et al. [3]. While the
and interfering species (e.g., H,O, N,0). The FTS covers the spectral regions of 4,200-4,900 cm-! (CO,, CH,4, CO), 5,800-6,400 cm! (CO,, CHy, atmospheric SIF signal is stronger at longer wavenumbers, the CARVE FTS has limited
H,O), and 12,900-13,200 cm (O,, chlorophyll fluorescence), with a spectral resolution of 0.2 cm-1.Science observations in Alaska have been spectral coverage and lower signal-to-noise in that region. SIF is therefore retrieved at
performed between 2012-05-23 and 2015-11-12. Currently, data products from all CARVE instruments for 2012-2015 are publicly available [ 1]. shorter wavenumbers, i.e., in the 774—776 nm range. The table below summarizes the

retrieval windows for SIF and the various trace gas targets.

Band O, CO, CH, CO H,0 SIF
1 |13,060-13,100 12,885-12,920
2 6,180-6,260 | 6,007-6,145 5,770-5,920
3 4,805-4,855 | 4,215-4,305 | 4,252-4,327 | 4,695-4,765

CARVE FTS fitting windows [cm™1].

Comparison with MOPITT CO, GOSAT CO, and CH,, and OCO-2 CO, Solar-Induced Fluorescence from CARVE
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