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Biogeochemical hotspots

87% of the world’s rivers are connected to oceans
47% ot the organic carbon burial is in coastal wetlands

Major sources of carbon to estuaries and oceans
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Sea Height Variation (mm)

Source: climate.nasa.gov
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Figure 1. Overview of existing dams (GRanD, Lehner et al 2011) and planned and under construction future dams (Zarfl et al 2014) by
storage volume class (volumes in million cubic meters from Lehner efal 2011 and own estimates).

50% of the world's
runoff has been
diverted

Glinther Grill et al 2015 Environ. Res. Lett.



Water drives
biogeochemical cycling
across the land to ocean
continuum

Plant traits and vegetation
dynamics control hydrology

and geomorphology, and
regulate microbial and soil
biogeochemical processes.

Where carbon goes when water flows: carbon cycling
across the aquatic continuum. Ward et al. 2017




The balance of fresh-marine water determines fundamental
ecosystem structure and shape of the coastal gradient

Shark River Slough (SRS) Taylor Slough (T'S/Ph)

Florida Coastal Everglades Long Term Ecological Research Program



E-1: What are the structure, function, and
biodiversity of Earth’s ecosystems, and how
and why are they changing in time and

space”?



E-3: What are the fluxes (of carbon, water,
nutrients, and energy) within ecosystems, ana
how and why are they

Coasts are transition zones.
Flows occur between and within.

E-2: What are the fluxe arbon, water,
nutrients, and energy) between ecosystems and
the atmosphere, the ocean and the solid Earth,
and how and why are they changing?




Coastal ecosystems at the terrestrial-aquatic
interface are poorly represented by global models

River ' Estuary : Coastal ocean

Canuel, E.A., and A. K. Hardison. 2016. Annual Review of Marine Science



Remote sensmg enables us to con3|der land
and adJacent marlne ecosystems as part of a
'contmuum s *
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Measurement requirements



Vegetation

* Plant/macro-algal composition
& distribution

* Vegetation dynamics

« Plant functional traits

* Inundation dynamics

Aquatic biogeochemistry & water quality

Phytoplankton biomass

Dissolved & particulate organic carbon
Suspended sediments

Underwater light environment

Coastal ocean

Canuel, E.A., and A. K. Hardison. 2016. Annual Review of Marine Science



We've been doing this for a long time.

(And we've gotten really good at it) Remote-sensing  tymigy  , DissoNed - crioropnyiva
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Observation requirements



Spatial & spectral complexity at the interface
Measure across the interface from land to water
Measure water column (dark) close to land (bright)
Resolve tidally driven processes

Characterize change across systems dominated by the anthropogenic signal

River ' Estuary : Coastal ocean

Canuel, E.A., and A. K. Hardison. 2016. Annual Review of Marine Science



1 \ngh spatlal resolutlon
2. High spectral resolution
3. High radiometric quality

3 &' . . ¢
¥a temporal resolution
N ; Everglades Backcountry (1), NPS Photo
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Spatial Resolution

FRACTION OF PIXEL CONTAINING MARINE WETLAND CLASS

[Turpie et al. 2015]



Spectral Resolution
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Spectral Resolution
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Radiometric Resolution
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Tem pOra| R@SO‘ UtiOn Driven by the interface & change

Trends - Decades
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NEE (g C m2 day?)
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