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The impact of climate change on the carbon source-sink strength of high-latitude ecosystems is

highly uncertain. The primary motivation for this research is to improve our understanding of the

terrestrial carbon sink capacity of boreal forests through improved quantification of

photosynthesis via chlorophyll fluorescence. Chlorophyll fluorescence is the re-emission of

photons during the process of photosynthesis, however, the controls on this complex process –

particularly at increasingly large spatial scales – are highly uncertain. A proper understanding of

the mechanisms driving chlorophyll fluorescence and how re-emitted photons escape the

photosynthetic machinery and travel through canopies, eventually reaching satellite remote

sensing systems is highly uncertain. We plan to use a novel leaf level measurement system in

conjunction with tower- and satellite- based remote sensing measurements to better understand

the spectral and mechanistic properties of chlorophyll fluorescence.

The primary research objective is to: Investigate how fluorescence yields from both traditional

active fluorescence (broadband, traditionally measured at the leaf scale) and passive fluorescence

(spectral, now measured at the satellite scale) co-vary during the spring recovery of

photosynthesis. Accomplishing this task will help to (1) Bridge a needed gap in understanding the

mechanisms driving the relationships between photosynthesis and remote sensing data in boreal

ecosystems; and (2) Link the spectral emission of fluorescence with that measured at the canopy

and satellite scale (part of multi-disciplinary campaign at Hyytiala Forest Research Station in 2017)

to improve our understanding of timing and spatial variation of CO2 uptake at high latitudes.
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