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The Land-Sea Interface

Difficult to study CLIMATE CHANGE
without also considering equally
Important other aspects of global change

Land Atmos Sea

Changes
Climate CO, Climate
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Affect

- Water Acidity SLR
Nutrient

Sediment export

Which in turn affect vulnerability of both natural and
human systems at the land-sea interface
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Freshwater inflow effects

Freshwater Estuarine
Inflow Conditions

Estuarine
Resources

« Quantity e Transit Time e Species

e Timing e Salinity Distribution

e Quality e Sediment e Foodweb
e Dissolved Structure
Materials e Primary and

e Particulate Secondary
Materials Production

Alber 2002



LUC - N Input to the Altamaha River
Watershed
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Land Use Effects - Altamaha River estuary
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Wagquoit Bay: N Loading and Eelgrass Loss
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LUC & freshwater inflow effects

Freshwater Estuarine Estuarine
Inflow Conditions Resources

e Quantity e Transit Time e Marsh : Water
e Timing e Salinity ratio

* Quality e Sediment e Marsh

¢ Dissolved elevation
Materials e Primary and

e Particulate Secondary
Materials Production

Alber 2002



L UC and
Sediments:

erosion related to
Ag Land

Potomac — top

Susquehanna — bottom

Sediment Yield (10° kg/km/yr)

Sediment Yield (10° kg/km*/yr)
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Land use change
e following colonial
5 4 W Deriod resulted in rapid
" estuarine infilling and

| marsh creation
8l mid-March 1992 Color Infrared photograph
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Peat Isopachs from McCormick 1969

£

Dark marsh regions highlight
low elevation marshes that
flood on every high tide and
which have yet to completely
infill
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Marsh grass response to sea level
Increased floodin

Increased floodin 3000

Elevation Relative to MSL (cm)

Morris et al. 2002
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Mean Sea Level (cm)
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SLR, Plant Production,

M S Level . .
B Mean Sea Level and Sediment Accretion

| R A *Sediment accretion on
SOV W the marsh is a function
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Sigpe £ 2femi %S|O;,De_%12;m,§r flood frequency &
duration. Here we see
A gopeFeétg'szfﬂfﬁ @@% that expt’ly increased
ngh Marsh % éﬁ plant prod leads to
Sifes 8%’ StOP Increased accretion
g~ | :
Slope _O 84CW 3 : . .
;Slope— 01cr§r *Note that the marsh
&g! . !.iﬁf was not able to keep up
. CO::S é with the rapid rate of
0{ Slope=064cmiye SLR prior to 2000. 0.8-
1996 1998 2000 2002 2004 2006 -V e I‘.S p.r(.)bab.ly
Time MSRRAAH B HRIEH I HAs/2000

pal gaga]



3 Horizontal Marsh
Change due to SLR

Phillips Creek
Marsh

VCR marsh
area increased
8.2% (1940-

1991)
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" Slamm model showing

' effects of SLR on

salinity distribution and
species / habitat

distribution
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Mean - Max IPCC scenario:
Salt marsh: -20 - -45%
Brackish marsh: +10 - -1%
Tidal fresh: +1 - -39%%
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NEXT STEPS: Status, Trends, Predictions.
Developing a national network to assess wetland
persistence

Land use Landscape setting Ocean use
(impervious surface) (geology, topography) (dikes, dredging)
\ Precipitation
_ Temperature
Freshwater |r_1flow Sea Level Rise Tidal exchange
(water quality) ‘ Storm Frequency

Sediment supply/quality
Erosion

v il I Carbon sequestration
) Denitrification
. Intertldgltwetland Climate regulation
persistence wildlife habitat

Food web support
Storm protection

Plant production
Decomposition
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Gradients

» sediment availability
tidal range (0.3 — 8 m)
precipitation (20-182 cm/yr)
temperature (4-26 °C)
salinity (20-90 psu)
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Marsh
Surface
Elevation







Experiments and more

ik cieont -rm., e




ks to those who have provided
nd slides for this presentation.

= Questions?
r put From:
Anne Giblin, Jim Morris, Chuck
Hopkinson

_R: Karen McGlathery, Linda Blum, Bob
0se Fuentes

ber, Adrian Burd, Chris
aldon, Steve Pennings,
r, Wade Sheldon

i
1 ~
L C

. -

]I;(-

I
]



	Climate Change at the Land-Sea Interface
	Slide Number 2
	Population Growth
	Slide Number 4
	LUC - N Input to the Altamaha River Watershed 
	Slide Number 6
	Water Quality at Skidaway
	Waquoit Bay: N Loading and Eelgrass Loss
	Slide Number 9
	LUC and Sediments: �erosion related to Ag Land
	Land use change following colonial period resulted in rapid estuarine infilling and marsh creation
	Relative Sea Level
	Slide Number 13
	SLR, Plant Production, and Sediment Accretion
	Slide Number 15
	Slide Number 16
	NEXT STEPS: Status, Trends, Predictions.�Developing a national network to assess wetland persistence
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Many thanks to those who have provided data and slides for this presentation. �Questions?

