


Some Definitions:

* Relative Sea Level (RSL) height of the ocean surface

measured relative to the solid Earth — currently
NADV88

 Geocentric Sea Level relates to satellite altimetry
and is measured relative to a reference ellipsoid

 Mean Sea Level (MSL) is RSL averaged over some
period of time to remove variability

* Global Mean Sea Level (GMSL) is MSL averaged
spatially/globally



Factors Affecting Sea Level:
Eustatic (Volume) Processes
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Change in the Land Surface:

Isostatic Processes — long term processes related to the
mass of the Earth’s crust

Processes:

* Glacio-hydro-isostatic
* Sedimentation/erosion
* Tectonic activity

Video courtesy European Space Agency



Process contribution to GMSL mm year1

(1993 — 2013) X + 95% CL
Thermal expansion 1.1+0.3

Glaciers except Greenland and Antarctica 0.76 £ 0.37

Glaciers in Greenland 0.10+£0.30
Greenland ice sheet 0.33+0.80
Antarctic ice sheet 0.27+£0.11
Land water storage 0.38£0.12
Total GMSL rise 3.21+0.40

Adapted from Church 2013



Feet Above and Below Mean Low Water
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Current Global Eustatic
Sea-Level Projections
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Local sea level rise
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Factors affecting local sea levels

Diurnal tides
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How local is local SLR?

NEW

377 'TT E§53 JERSEY 4.07

ﬂj;ti{‘?m Ic

3.14
ir""'ﬁ'z 84

& Dover-i5
Q- M. \b—\l \Nn o £4.95
ach ﬂmp lis ~I ”~

Washi m

3.23 ﬁ‘? 7 ﬂ55.42
oH arrisonburg 75 &S -
vl TP s

Staunton
Q

5.19 H"

VIR GINIA &S
1l:5.38
’Ria hmond

: OL-,'n-:ht-ur-;l i 3.81 m" W
461 1}594

e ”‘7@3 76

SVirginia
891 h

NOAA SLR data



Subsidence: Holdhal & Morrison (1973) compared to
CORS Vv aI velocmes (2008)
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Tide Gauge
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_ Local SLR = SLR + VLM
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When does VLM matter?

, SLR + gauge Instability?
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Monitoring Wetland
Responses to RSLR
With Surface
Elevation Tables (SET)

Soil volume-based changes:
* Gain of elevation via

e surface deposition

e belowground production
 Compaction or loss of

® pore space

* organic matter
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Chesapeake Bay
Sentinel Site
Cooperative Partners

Marsh Elevation Change

Measurements
e 13sites, >425 SETs

* some increasing, some
decreasing

Photo: by Jane Thomas. Blackwater National Wildlife
Refuge, June 2006. green= healthy; brown = dead

Susquehanna /

River
Washington
DC
Potomac ‘ '
River @ ~
Patuxent
River
®
o
44WM119
23
Rappahannock
River
York
River
o
o
®e
James
River ~
km

0 20 40 60 80

Delaware

Bay
Choptank
River
[
[
[
o
o
& ° ‘o:
. . Atlantic
{ Ocean
Chesapeake
Bay

¢
go




How do 1997 SET Marsh Elevations
Compare to 2018?
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But what we observe increased ponding of water in the
high marsh and collapse of the surface......
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.... and ultimately conversion to
marsh ponds ....
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Tide Gauge

Sea Level

2016 bench mark
elevation = 1.209 m
msl
-1.5cm

Therefore, marsh elevation is increasing more slowly
than the land is sinking, without considering SLR!

Bench Mark with
Geodetic Control

VLM = 6 mm yr!




Summing Up

- Elevation increases approximate local
sea-level rise increases

* Rapid regional subsidence rates

- consistent with field observations

- consume elevation capital

* VLM matters!

* Change in practice - SET+ SLR + VLM
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Raised beaches in Van Keulenfjorden
Last house on Holland Island in Oct. 2009 (Svalbard)

Contribution of vertical land motion to coastal sea level changes
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Bangkok city (Thailand)

Molokini partially submerged crater.

g

Flooding of a coconut plantation,
Loh Island (Vanuatu)3.

O no significant vertical land motion
* significant subsidence of the coast leading to an apparent rise in sea level
A significant uplift of the coast leading to an apparent fall in sea level

| significant uplift of the coast attenuating the apparent rise in sea level

© IRD, Valérie Ballu.

Figure from poster by Pfeffer, J., P. Allemand, and G. Spada. 2016. Contribution of vertical land motions to coastal sea
level variations: A global synthesis of multisatellite radar altimetry, tide gauge and GPS measurements. European
Geosciences Union.



Deposition and erosion of mineral matter
and local or allochthonous organic matter

Sediment surface

sediment volume via
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Within Marsh Response to Local
Sea-Level Rise after 20 Years
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Bench Mark with
Geodetic Control
(NAVDS8S, etc.)

Tide Gauge
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Bench Mark with
Geodetic Control
(NAVDS8S, etc.)

Tide Gauge Level rod

Vertical Land Motion
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