MARSH98/PRBO modeling Metadata

Accretion modeling

Marsh accretion (the vertical accumulation of mineral and organic material) was estimated
using the Marsh98 model, which has been used widely to examine marsh response to SLR
across San Francisco Bay. The Marsh98 model is based on the mass balancenalculat
described by Krongl985. This model assumes that the elevation of a marsh surface increases
at a rate that depends on the (tpncentrationof suspended sedimenh the water column

and (2) depth and periods of inundation by high tides. Marsh98amphts these processes by
calculating the amount of suspended sediment that deposits during each period of tidal
inundation and sums that amount of deposition over the period of record. Orgaaterial was
added directly to the bed elevation at each tirsiep at a constant rateMarsh98 was
implemented in the Fortran programming language, and multiple runs were executed using
MatLab v.2010b. For more details se&alberg et al(2011).

Future scenarios

Marsh accretion was modeled for a high and low sediment sceaada high and low sea
level rise scenaridModels were run for 100 years apdtimates ofelevation values were made
for 2030, 209 and 2100

Model assumptions anlimitations

Base elevationPRBO made the results of the MARSH98 accretion modeling spatial by applying
predicted change values to a base digital elevation model (2Edjedprimarilyfrom LIDAR

data from several different sours€Figure 1) Approximagly 4,300 ha of diked subtidal lands
(including several former and active salt ponds) were inundated with vadttre time of
measurementand thus not captured bikiDARWhile a comprehensive accuracy assessment
was not possible, we used available reate kinetic GPS data (horizontal accuracy: 2 cm;
vertical accuracyt 2-3 cm) from four North Bay study sites to investigate potential systematic
biases in two of these sites in Suisun Bay and the western Delta, where marsh vegetation
(Schoenoplectuspp.) often forms particularly impenetrable mats, we used available vegetation
data to devebp correction factors throughout the relevant subregions based on available
vegetation maps. Howevethere arelikely to beverticalerrors remaining because of sga

field sampling availabléhroughout the estuaryAdditionally, since the DEM was produced from
a compilation of LiDAR data collected at different times over between 2@00.0, there are
locations where substantial changes in elevation have resutted managemenand natural
processege.g., restoration) that are not captured in the DEM.



Another important clarification is that the 2010 (current) maps viewable on the website
(www.prbo.org/sfbaysly are theLIDAR data classified into habitat types based on the elevation.
Users often incorrectly assume that this layer is an output from the MARSH98 model.

Sediment and Organic Accumulation assumptions/scenaribise estuary was divided up into
15 biogeomorphisubregions. Each subregion was assigned a high ansulspended

sediment concentration andreorganic accumulation ratésee Figure 2 The highandlow

values were used for our different scenari@adiment and organic accumulation values for
each subrempn were based on field data where available and expert opinion where data was
lacking. A limitation of this approach is that, within a subregiod within a marshthere is
assumed to be spatialdmogeneity in sediment concentratiorad organic accumul#on rates
(although organic accumulation is a function of elevation in the MARSH98 model which does
vary spatially). Additionally, within scenarios, suspensedimentconcentrations and organic
accumulation rates were held constant through the 3@ar smulation.

As noted above, organic accumulation in the MARSH98 model is a function of elevation. A
threshold elevation indicates where accretion from organic material contribution starts. The
same threshold elevation for an accreting marsh was used asdoowning marshMore

recent implementatios of the MARSH98 model have used different elevations for an accreting
vs. a drowning marsh.

Sea level ris¢SLR¥cenarios:We chose two nonlinear SLR scenaviathin the range of
projections that the mostecent NRC report (2012) recommends for considerati®imid and
high SLRThese scenarios project 0.52 m and 1.65 m of SLR over the next century (2010 to
2110) with most of this change occurring within the second half of the celfRigyre 3.

Tidal vs.Diked

The accretion models were run assuming that all barriers to tidal inundation were removed in
2010. This allows for an analysis of the restoration potential of areas currently restricting tidal
action. The summaries of tidal marsh elevation chanpaswere modeled are broken into two
groups. Those areas currently open to tidal action (existing tidal marsh habitat) and currently
diked areas.

Bayland Goals Bowaries

We used boundaries defined in the original Bayland Goals report to summarize clanges

marsh elevationHowever, the spatial extent of our modeling extended beyond these
boundaries in some cases. This means that our modeling shows some potential areas of marsh
transgression which are not included within our summaries for the Goals Update


http://www.prbo.org/sfbayslr
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Figure2. Biogeomorphic subregions within San Francisco Bay study area and assumptions
about suspended sediment concentrations for climate change scenariosMebozet al (n
review).
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Figure 3High (NRdII) and low (NR@I) sealevel rise trajectories used for climate change

scenarios. Year 0 represents 2010 and year 100 represents 2110. NateadBRGIRII refer
to National Research CountB87 projections of sea level rideom Stralbeg et al (2011)
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2030: Sed Low/SLR low
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2030 Sed Low/SLR high
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2030 Sed High/ SLR Low
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2030: Sed High/ SLR High



