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Topics | work on now

* Transitions in species composition
* Phenology of tidal marshes

* Gross Primary Production

* Mapping belowground biomass
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Spatial and temporal phenology
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Flux towers at 4 locations
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Belowground productivity: importance
within coastal marsh

« Contributes to soil organic matter to build “blue carbon”

« Contributes to marsh stability as sea level rises
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Marsh productivity can keep pace with SLR .‘

Elevation keeps pace with
sea level rise when:

—— Total
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/" Organic ™\ 1 belowground biomass
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Sea level rise
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- California’s Sacramento-
San Joaquin Delta

Historical peatlands
w/subsidence up to 8 m from
agriculture
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East wetland
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e Subsidence reversed in restored
wetlands through biomass gains:

Plant production 1-3 kg C m? yr!
Accretion of 3-9 cm yr!




Marsh resiliency is a plant process

* Forecasting resiliency depends on knowing
patterns and drivers of phenology and productivity

* Forecasting resiliency also depends on scaling up
from local processes to landscape trends

Phenology Belowground production Resiliency
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Pressures on marsh productivity in Georgia ‘
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Belowground measures difficult

o Direct measures time consuming

« Indirect measures must account for light,
phylogeny, competition, leaf area, temp,
nutrients

e Root:shoot ratios are variable

o Assuming belowground from
aboveground is misleading




Remote sensing may help scale belowground
measurements

« Remote sensing detects surface temperature, foliar N,
chlorophyll (mostly N), leaf area index (LAI) and
aboveground biomass

o Species specific field data needed for calibration




Objective:
* Map Spartina alterniflora belowground biomass

through aboveground proxies within salt marsh using
remote sensing methods

-----------
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Hybrid Belowground biomass model

Site-wide spectral
leaf area index

Site-wide elevation
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Prediction accuracy: belowground biomass
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Spectral
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Conclusions

* Spectral reflectance estimates of belowground
niomass possible for many marsh plants

* Future work will extend and automate these models

* Future work also will examine drivers, broad spatial
natterns and long-term trends
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From: O’Connell, Byrd, Kelly. 2015. Remote Sensing
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Tidal wetland ecosystem services
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Tidal wetland ecosystem services

“Blue Carbon” (Mcleod et al. 2011)
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Elevation drives gradients in productivity
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Productivity also drives elevation
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— Previous work:
&= California’s Sacramento-
' San Joaquin Delta

e Estimated belowground
biomass and root:shoot ratio in
tidal freshwater marsh
(Schenoplectus acutus, Typha)

e Used hybrid modeling to join
spectral estimates of foliar N &
aboveground biomass to
estimate belowground




Plot scale phenology T
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Predictors: elevation and start of growing season

* Winter soil temperature is a proxy
for spring green-up and varies with
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Predictors: elevation and start of growing season
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Predictors: elevation and start of growing season

* Elevation from corrected DEM

* Landsat 8 can estimate winter
surface temperature variation
(band 10)
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Marshes highly productive

iiiiil

Temperate Mangroves Seagrasses
forests icr&sts forests marshes

10000

3
s

Carbon burial rate (g C m2yr™)
S

McLeod et al. 2011. Frontiers in Ecol. & the Envir.




Predictors: vegetation parameters

Landsat 8 spectral data ‘
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Prediction accuracy: aboveground inputs

predicted AG biomass g m~2

1000 1200

400 600 800

200

i

. Var = 56.5%, Comp. = 8
allometric

hd . : '
e WL % %o
- ... .:o‘
RS M
&, ... . *
% L]
. e fluxa
o . " . s fluxb
® skida
® tealm
T T T T T T T
0 200 400 600 800 1000

measured AG biomass g m™

predicted chlorophyll

30

40 45 b0 55

35

25

Exp. Var = 47.1%, Comp. =8

LI ‘.
. LR ] o .“
.f ..... .. -
..‘ o .‘. -.
L ™ ™ . .
et e .
= % 2 e .
3 o '}:. L
® e fluxa
e fluxb
® skida
® tealm
T T T T T 1
25 30 35 40 45 50 55

measured chlorophyll

predicted LAl

0.5

1.5 2.0

1.0

0.0

measured LAI

—1Exp. Var = 50.1%, Comp. =7
) -... .. b :. s. L ] . -
. L *
l-. ® .t ! .. ."
. % o. '~ o. * = * L
..F. +? o P
o] g i. e .: . g .
b :° e fluxa
o e fluxb
@ skida
® tealm
T T T T |
0.0 0.5 1.0 15 2.0



O Past research

Past and current study sites

* Current work
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Scaling up belowground biomass

* First estimate aboveground predictors from
satellite data

* Create hybrid model that combines
aboveground predictors into a belowground
biomass estimate
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