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PIE Intertidal Landscape Following a1 m SLR The Plum Island Bathtub Model
Intertidal Marsh (MSL to MHHW) Area
Sl Current and Future
Assumes no erosion, no accretion,
transgression without limit
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The Marsh Equilibrium Model (MEM)

PIE Spartina composite

MEM 5.41

I Use a generic biom profile

I Calibrate to accretion rate

=
[=]

Inundation
time will
| increase

™ Use my own kr and g

o
o

.
5B

o
[

Chck io Fum Simulason

o
B

o
[

Physical Inputs -

Zea Level Forecast 100 | [cm/100v) —'—""_'_H_._f
Sea Level at Start 1.8 cmNavD o 100 a0 200 o 20 a0 0 =0 100

20th Cent Sea Level Rate 0.2 cmyfyr Elevation [cm) Rel to MSL time [yrs)

MeanTidal Amplitude 1gd Cm
Marsh Elevation & t 142.7| ocm NAVD
Suspended Min. Sed. Conc. 10 mg/|
Suspended Org. Sed. Conc. 2 mg/|
Accretion Rate cmyyr

Inundation Time (0-1]

JEESBE

o
[=]

0.0

. Standing Biomass (g/m2)
C Sequestraion [gC m~2y3)

o 20 40 80
time [yrs)

[T
£ M
==
==

present (]

_— Marsh Elevation (==)
[
+Biomass-should——

increase;

Tuturef--|

[
o b
o o
==

A"

m
=1
=

{em MAVD

W= Relative elevation
Biological Inputs transition to S.
max growth limit [rel M5L)

will decreasfg//
tornifl MSL (=]
min growth limit [rel MSL) . ___,,Ff"""/-

opt growth elev [rel MSL) 0 20 40 .5,3] 50 100 20 a0 &0 B0 10D a 50 100
time [yrs time {yrs) Sediment Depth {cm )

-
(=]
(=]

=
(=]

Standing Biomass (g/m2)
o
)
[}

Sediment Org. Matter (%)
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%0M below root zone Copyright University of SJouth Carolina 20130. All Rights Reserved, JT Morriz 6-5-10

OM decay rate -
BGBio to Shoot Ratio . * Plum Island, MA " Other Estuary
BG turnover rate ~ Morth Inlet, 5C
Max [95%) Root Depth " Apalachicols, FL

http://129.252.139.114/model/marsh/mem?2.asp
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ADCIRC unstructured mesh for
the Plum Island Estuary.

Mesh resolution ~10-20 m
within the tidal creeks and
marsh platform.
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: Plum Island Estuary model
p bathymetry (m, NAVD88)
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Timucuan marsh topography, St Johns River




Hydro-marsh modeling framework
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In 2050 after
11 cm SLR

In 2050 after |

48 cm SLR

Mean Low Water

Mean High Water

Note that the water
surfaces are not
uniform across the
estuary. This affects
biomass and
sediment accretion.
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Biomass Distribution vs

In 2050 after Dimensionless Depth
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In 2050 after
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Forecast of platform accretion in Timucuan marsh after 50 yr of sea-level rise

After 11 cm of sea-level rise After 48 cm of sea-level rise




Challenges

Marsh slumping occurring at the Marsh ponding occurring on the
marsh platform - tidal creek platform.
boundary.



Take Home Points

1. MEM runs now as a spatial model linked to the hydrodynamic model ADCIRC

2. The coupled models are being implemented in Plum Island Sound
3. Ultimately we hope to run the coupled ADCIRC-SWAN-MEM models to

simulate storm surge with and without designer marsh landscapes
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