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FOLIAR FUNCTIONAL TRAITS:

GENERAL CONCEPTS
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OVERVIEW

= Study area and data collection

= Mapping traits for the study area using AVIRIS-NG data

= Trait variation along the altitude gradient

= Trait variation along the rainfall gradient



STUDY AREA
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MAPPING TRAITS FOR THE STUDY AREA
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Trait
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Trait
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True color composition of three heavily vegetated sites
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Trait composition with following ranges:
LMA:30~200 ; N:0~4; Lignin: 10~45
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TRAIT DISTRIBUTION FOR DIFFERENT SITES
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TRAIT SPACE: RELATIONSHIPS AMONG TRAITS

Tradeoffs related to photosynthesis and construction
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THE ALTITUDINAL TRENDS OF TRAITS:

SHOLAYAR EXAMPLE (LARGE ELEVATION RANGE)
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increasing 8 13C.
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Also observed by
Asner et al. (2016) in
tropics and
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boreal forests.
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8!3C is an indicator of water status.

* Potentially more useful than water content or EWT.
* Isotopic fractionation associated with differential diffusivities of
13CO, versus '2CO, in the air and stomata (higher WUE).



PRECIPITATION GRADIENT:

SHIMOGA

T-P space for 6 sites based
on 100m resolution
climate data. Shades of
color indicate number of
pixels for a given T-P
combination.
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Sugar and phenolics production increase with precipitation: less water stressed plants can allocate more
resources to phenolics (defense) and possibly carbohydrates.
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EXTENSION TO FUNCTIONAL DIVERSITY
WITH F. SCHNEIDER & D. SCHIMEL
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EXTENSION TO FUNCTIONAL DIVERSITY
WHAT DOES IT MEAN IN HUMAN-DOMINATED LANDSCAPES?




CONCLUSION

= Imaging spectroscopy is an effective tool in trait mapping, especially for
areas hard to access.

= PCA of the trait space containing eight traits reveals two major axes: one
represents the photosynthetic production and another the allocation of
photosynthetic products.

= Combining with other datasets (e.g., DEM and climate data), trait maps
can be used to analyze the environmental drivers of trait variance, which
will help us understand and predict how traits may vary under dynamic
climate scenarios in future.



