University of ®

Canopy nitrogen, carbon assimilation and NIR reflectance in North American New Hampshire -

forests in relation to leaf traits, canopy structure and species diversity

neen

National Ecological Observatory Netwaork, Inc.

S. Ollinger, A. Ouimette, F. Sullivan, R. Sanders-Demott, M. Palace, J Xiao, B. Braswell, L, Lepine Earth Systems Research Center, University of New Hampshire, Durham, NH 03824, USA
What we did New evidence from a wider range of field sites. The relationship occurs within as well

* We conducted a study of canopy retlectance and carbon assimilation in forested AmeriFlux sites in North America. Our goals were to as across forest types Forest composition is not the answer
* (1) evaluate factors influencing the widely observed relationship between foliar %N, carbon assimilation and NIR reflectance in
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* Our analysis involved eddy flux data, airborne remote sensing, and field measurements of leaf traits, canopy structure and diversity.

\\\/hat we found

* Contrary to other recent studies, the foliar N —NIR reflectance relationship is not spurious, cannot be explained by the ratio ot
deciduous to evergreen species and also occurs in pure stands of both forest types.

each type. The relationship
is significant within each
group at p<.0001, as well as
across the entire data set (r?
= 0.89). N itself cannot be a
direct causal factor, but this
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* Detailed measurements at one site (Bartlett, NH) indicated that leaf traits and canopy structure both affect NIR reflectance, but their prIOVideS hevidence that the 10 - A
: . - relationship is not spurious,
relative importance varies across forest types. Fig. 4. Study sites for the present analysis, which s not caused by forest
» A statistical analysis of canopy carbon and water fluxes across forested AmeriFlux sites in the U.S. and Canada indicated that canopy eXtE”d d pf'ofl atr_‘alyig”‘_’f Canofylrezf(')%‘gafce_a”d o composition and is likely due 0 | |
. . . . . (o . . caroon assimiiation Inger et al. , Lepine et al. . . .
biodiversity has a significant, albeit relatively small effect on GPP and ET. . BET = ¢ P to biologically mediated 0 1 2 3
2016 and include a greater fraction of pure : : .
o . . . o . . _ functional relations. Foliar %N
* Preliminary results also suggest that diversity reduces interannual variability in response to environmental fluctuations. deciduous or evergreen stands.
Canopy %N, photosynthetic capacity and NIR reflectance in forests: A few examples A more detailed look at a single site New measurements of:
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Fig. 1. Examples of the relationship between foliar %N and canopy NIR reflectance or NIR albedo, representing temperate forests in the U.S. and Europe as well as

several sites dominated by grass or crops.

Fig. 6. Location of the Bartlett Experimental Forest and data collected via the NEON AOP lidar instrument and intensive field measurements in 2017
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