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Wave-dominated Coasts
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Wave-dominated coasts

« Fetch = the distance over which wind
olows on the sea surface, generating and
oropagating waves
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Wave-dominated coasts
« Wave height (H) =
distance from crest to trough
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Wave-dominated coasts

- Significant wave height (Hs) = average
height of the largest 1/3 of waves

Rayleigh Distribution:
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Wave-dominated coasts

- Significant wave height (Hs) = average
height of the largest 1/3 of waves

Rayleigh Distribution:

Most frequent wave height
| Average wave height

4 Significant wave height
A (Avg of highest 1/3 Fam)
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Tidally-dominated coasts




Tidally-dominated coasts
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Tidally-dominated coasts

High in the tidal frame

Tidal Period

MIXED TIDE

Low in the tidal frame

NOS Tidal Datums pub
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What
would
you feel
IT you
WEere a
plant?

https://pfaf.org/user/Plant.aspx?L
atinName=Juncus+conglomeratus
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Size of the tide range:
Macro-, Meso-, Microtidal
(é\)%"’ — | Arctic Ocean

. GREENLAND

NORTH

AMERICA

Pacific E Atlantic
Ocean ~CVA Ocean

£ quator

SOUTH \ .
AMERICA ¢ { Indian

Tropic of Cagricorn

microtidal (<1.0 m}

lower masotidal (1.0 - 2.0 m)

upper mesotdal (20 - 3.5 m)

lower macrotidal (3.5 -50m)

upper macrotdal >50m) $ Southera Ocean

Flemming, Siliciclastic Back-Barrier Tidal Flats




Vegetation and landform are influenced by the tide range

Salt marshes

Mudflats

e — Tidal Deltas

— e e = River Deltas

Microtidal Mesotidal Macrotidal

Adopted from Haslett, Coastal Systems



iver-dominated coasts

Imagery ©2018 Data SIO, NOAA, U.S. Navy, NGA, GEBCO, Landsat / Copernicus, Map data ©2018 Google




River-dominated coasts
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New Orleans
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Coastal Sustainability Studio
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Causes of sea level change

Physical Process Spatial Scale Temporal | Potential

Global Regional Local Scale Magnitude
(vearly)

Wind Waves (e.g., dynamical effects, X seconds to minutes | <10 m
runup)

Tsunami ) minutes to hours | <10s of m

Storm Surge (e.g., tropical storms or minutes to days | <15 m
nor’easters)

Tides hours <15 m

Seasonal Cycles ) months <0.5m

Ocean/Atmospheric Variability (e.g., months to years | <0.5 m
ENSO response)

Ocean Eddies, Planetary Waves months to years | <0.5 m

Ocean Gyre and Over-turning years to decades | <0.5 m
Variability (e.g., PDO response)

Land Ice Melt/Discharge years to centuries | millimeters to
centimeters
Thermal Expansion ) years to centuries | millimeters to
centimeters
Vertical Land Motion minutes to centuries| millimeters to
centimeters

Sweet et al. 2017




Can deltas keep pace with sea-level rise?

1,000,000
°  Delta size
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Marshes can
compensate somewhat
for lack of sediment.
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Sediment needed to elevate delta plain by 1 metre in 100 years (megatonnes)

Giosan et al. 2014



Can deltas keep pace with sea-level rise?

Giosan et al. 2014

" Delta size
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Ecosystem Services from
salt marshes and mangroves

. Habitat
. Carbon sequestration
. Water treatment

Wave attenuation/erosion control
. Valuable goods
. Flood reduction



Ecosystem Services from
salt marshes and mangroves

1. Habitat

3. Water treatment

4. \Wave attenuation/erosion control
5. Valuable goods

6. Flood reduction



on Sequestration




Carbon Sequestration

‘Blue Carbon” is carbon stored in wet
enwronments marshes sea grass mangroves




Carbon Sequestration
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“Blue Carbon” is carbon stored in wet
environments (marshes, sea grass, mangroves)

Occurs via sedimentation and biomass burial
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What happens with
sea level rise?




http://sercblog.si.edu

Hydroperiod = the
amount of time
the vegetation
inundated



http://sercblog.si.edu

Change the
nydroperiod and
measure the
resulting biomass
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Biomass as a function of hydroperiod

North Inlet Plum Island
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Sea level rise shifts
your position on the curve

Plum Island
Slope=-5.3gm~cm™
r’=0.85; p=0.001
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Can increase biomass in some places
Can decrease biomass in others

Plum Island
Slope=-5.3gm~cm™
r’=0.85; p=0.001
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Morris 2013



Ecosystem Services from
salt marshes and mangroves

1. Habitat
2. Carbon sequestration

4. WENVE attenuatlon/erosion control
5. Valuable goods
6. Flood reduction



Water Treatment

Released to atmosphere

Nitrogen (g8

S Microbes
Inflow 1y Fixation
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Nitrification l

Microbes:

@ = available carbon

http://www.wetlands-initiative.org/nutrient-removal/



Water Treatment




Ecosystem Services from
salt marshes and mangroves

. Habitat
. Carbon sequestration
. Water treatment

Wave attenuation/erosion control
. Valuable goods
. Flood reduction



Conservation > Restoration



Conservation > Restoration

_ess resilient to sea level rise
More prone to erosion
_ess belowground biomass




Salt ponds




Salt ponds




Conservation > Restoration



Hardened Shorelines
R B /.f‘ / | ._‘\,'_d":,

Google

Imagery ©2018 Google, DigitalGlobe, Map data ©2018 Google Ghana Terms Sendfeedback 100 M l———————————1






Vegetation is influenced by temperature



Vegetation is influenced by temperature




Vegetation is influenced by temperature




Vegetation is influenced by temperature


































