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ROSES 2015 A.6
Biodiversity

» Scoping studies for potential biodiversity
field campaigns that:

— identify the key scientific questions to be
addressed should the campaign be carried
out

— develop an initial study design and
implementation concept



ROSES 2015 A.6 Biodiversity

* Plans for potential field campaigns should
include:

— In situ surface sensors that complement the
airborne measurements (the airborne
measurements must be the central focus and core
observations of the campaign)

— the ER-2 aircraft outfitted with at least two of the
following three imaging spectrometers PRISM,
AVIRIS-NG, and HyTES, along with the LVIS lidar

— relevant satellite datasets from NASA and other
sources (e.g., radars, other thermal infrared
sensors, other lidars, etc.).



Key science questions should address
one or both of:

 The distribution and/or abundance of components
of biodiversity (focusing on one or more of
ecosystems, species, and genes) and the drivers and
mechanisms of change in the distribution and/or
abundance of these components of biodiversity
(ecosystems, species and genes)

 The impacts of changing biodiversity on the wider
Earth System, e.g., the feedbacks from biodiversity to
climate and/or other aspects of the Earth system












Global Biodiversity Observatory

. Satellite mission

Remotely observed functional traits
Data combination and model-based integration

In situ biodiversity observations

Phylogenies Trait measurements  Species distributions
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Monitoring plant functional
diversity from space

The world's ecosystems are losing biodiversity fast. A satellite mission designed to track changes
in plant functional diversity around the globe could deepen our understanding of the pace and
consequences of this change, and how to manage it.

Walter Jetz, Jeannine Cavender-Bares, Ryan Pavlick, David Schimel, Frank W. Davis, Gregory P. Asner,
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Observing Biodiversity From Space workshop series

- 2 workshops on terrestrial biodiversity

in December 2014 and July 2015

Outlining urgent policy needs and
fundamental science questions

Quantifying massive data gap

Limitations of existing in-situ networks
and satellites

Maturity of airborne VSWIR algorithms
Vision for a Global Biodiversity
Observatory supported by a
spectroscopic satellite mission

RFls to the NRC Decadal Survey

Marine biodiversity workshop in June
2016



Observing Biodiversity From Space workshop series

" Species with trait data B

Latitude.
The data gap



Observing Biodiversity From Space workshop series

Table 1| Key functional plant traits that are remotely observable from space (see Supplementary Table 1 for more traits).

Trait
Leaf mass per area

(LMAS (g )

Narogen (N) (3%6)

Noa-stuctunal
cabobyceates
(NSC) (%)

Chlorophyl
(rgs’)

Carotenoids
(rgs?)

Lgnin (56)

Trait definition

The dry mass of a leaf civided by its one-sided
area measured when fresh. The reciprocal is
specific lea® area (SLA).

Concentration of elemental nitrogen in a leal
Of CANPY.

Direct peoducts of photosynthesis (sugars
and starches), not yet incorporated into
plant stauctural companents and ths readily
assmigble

Green pigmenss.

Orarge and yellow pigments.

A complex Organic polymer,

Trait functions

A primary axis of the global leaf
economics spectrum”

Impantant lor photosynthesis and other
metanolic 0 0Cesses as a constituent of
plant enzymes

Usedul as a1 indicator of tolerance 1o
SMVrONMen: stress

Responsible for capturing ight inthe
process of photosynthesis.

Invalved in the xanthophyll cycle for
dissinating excess energy and avoidirg
oxygen radical damage under stress
conditions (drought, chilirg, low
nutrients).

Provides mechanical support and 3
barsier against pests and pathopens;
negatively correlated with t<ee growth
ra%e and Microbial decompostion,

Trait role (refs) Remote observation (refs)

456667 34,3568-70
67 N.72 34357375
7% 77

JETS 35,808
6233 35

84,85 32.35,73.86



Conceptual framework for
selecting regions

« Gradients that capture ranges of:

— Organism sizes from microscopic phytoplankton to
large canopy trees (need to understand scaling)

— Alpha diversity from agricultural monocultures to
highly diverse rainforests; species-poor mid-ocean
gyres to diverse upwelling regions (are algorithms
robust across diversity gradients?)

— Ecosystem structure including the degree of
fragmentation due to human-disturbance



What are the

of plant functional
biodiversity?



What are the dominant controls
on the distribution of plant
functional traits and their
diversity within biomes?

Is it abiotic environment,
evolutionary contingencies,
biotic context, or historical

human influences? (yes)



How will the projected loss of
plant functional diversity
affect Earth system
functioning through changes
in carbon, water, and nutrient
cycling?



How do the distribution and
diversity of animal, plant, and
fungal species vary with plant

functional composition and

diversity?
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Litchfield Savanna

FNQ Rainforest

Alice Mulga

SEQ Peri-urban

Great Western Woodland

Calperum Mallee

Cumberland Plain

TUmbarumba Wet Eucalypt

Victorian Dry Eucalypt

Warra Tall Eucalypt




Scoping study timeline

* First workshop (March 2017)

* Present at NASA biodiversity meeting
(May) and ESA (August)

» Post written draft on cce.nasa.gov and
advertise for comments (August)

* Final workshop (Fall 2018)
* Final report to Woody Turner (Feb 2018)



