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SLAMM (Sea Level Affecting Marshes Model)

Rule-based spatial model for coastal areas
Model 1st developed in 1985 for EPA

SLAMM?2 used to predict impacts of sea level
rise on 20% coast of U.S. for 1989 Report to
Congress on Climate Change

(“an area = size of MA could be lost by 21007)

SLAMMS3 used for case studies in Puget
Sound and South Florida

SLAMMA4 used to predict impacts in WA, CA,
X, & DE, especially on migratory birds (with
Hector Galbraith)
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SLAMMS3 initial conditions in 1980 based
on Landsat imagery for South FL
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Coastal retreat by 2100 with 0.5 m rise
INn sea level and no additional dikes
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SLAMMA4
Data from Internet:

NOAA tidal data (ex.. Galveston Bay)
NOAA sea level trends

EPA sea-level rise scenarios

USGS Digital Elevation Model (30 m X
30 m)

US F&WS National Wetland Inventory



Mean and spring tide ranges
determine vulnerability to sea-level rise

TEXAS
Mean spring
Range Range
'Eggtiun Latitude Longitude (ft (ft
Sabine Bank Lighthouse 28° 28’ G3° 43' - - 2v8 i E
‘Sabine Pass (jetty) 257 39 93°* 50 =S 2.5 1.2 F
Sabine Pass 267 42" 937 51 . 1.9 1.0 F
Mesguite Point, Sabine Pass 297 45’ g3+ 54' —~ - 1.3 0.6 E
5a [Weston Bay entrance, south jetty 2G° 20° B4 42" - - 2.0 140 F
POrt Bolijwar 29 22' G ° 47" - = 1.4 o,y E
GAlLVESTON, Galyeston Channel a9 G4° 485" == 2.4 0.7 E
Galveston Bay
TeExas City, Turning Basin 20 23 G4+ 53 - - 1.4 0.7 F
Eagle Point#20 297 30" G4° 55° =S 1.0 0.5 E
Clear Lake#z0 207 34" 95+ 04° eie 0.0 0.4 E
Morgans Point#20 24 41° G4 50° == S 0.5 E
Roufd Point, Trinity Bay#Zl 28 44! Gt 42" - - 1.0 5 F
Point Barrow, Trinity Bay 26° 44 B4° 50 - - L.l 3 F
Gilehrist, East Bay 25° 31° G4 20 - - 1.2 0.6 E
Jamaica Beach, west Bay 20 12 G4 59 - = 18 0.5 F
AlTigator Point, west Bay 250 10° 95 08 - - 0.9 0.4 F
christmas Point, christmas Bay 26 05° G5° 10 - - 0.9 0.4 F
Galveston Pleasure Pier 259° 17 G4+ 47" - - il SRESS E
San Luis Pass 29 05’ G5¢ OF' - - 2 S, 0.5 E
Freeport Harpaor 2t 5 G5 19’ - - 1.8 0.9 F
Pass cavallo 28 22 G5* 24 - — 1.4 0.7 E
PORT O CONMOR, MATAGORDA BAY 28 27 G5t 24 Rt 0.5 .2 E
PADRE ISLAND (south end) 26 04.1° &7 09,4 1.31 1.58 0. 84 F
Port Isabel 267 03.6° &7 12.9' - - 1.40 0.76 E




Galveston wetlands vulnerable because of
low tidal range relative to sea level rise
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Local sea level trend
(note substantial subsidence)
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Probabilistic sea-level rise model: Titus and Narayanan, 1995
corrected for local subsidence



Galveston Bay, Texas

Fhoto Courtesy NASA Johnson S pace Center
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Impacts on coast

Developments, especially finger-fill
canal estates, flooded

Vulnerabillity to storm surges increases
Habitat for migratory shorebirds iIs lost

Nursery areas for shrimp and other
fisheries increase as marshes break up,
then crash as areas are lost



Shrimp catch was regressed on the
fractal dimensions of adjacent
marshes for Gulf statistical areas




Predicted change in TX shrimp catch
with sea-level rise (based on SLAMM?2)
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Louisiana catch could increase
significantly before declining
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Predicted change in Gulf shrimp catch with
sea-level rise (based on SLAMM2)
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South San Francisco Bay--even > subsidence
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Parts of Pacific Northwest are rising
but can still be affected by sea-level rise
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Oysterville, Washington, Initial Conditions




Oysterville, WA, 2050 High SLR
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Oystervill, WA, 2100 High SLR
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E. Willapa Bay, WA, Initial Conditions
(area of high relief, poor elev. data)




E. Willapa Bay, WA, 2100, High SLR
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Galveston Bay, Texas, AQUATOX compartments

Bottom Fish Forage Fish Piscivores Birds
sea catfish, anchovy, drum, s6a gulls
mullet, croaker menhaden seatrout
Toxicant Toxicant Toxicant Toxicant
Zoobenthos | Zoobenthos Herbivorous Predatory
polychaete, molluscs Zooplankton Zooplankton
crab | | Mulinia, oyster copepod, shrimp ctenophore

Toxicant i ‘ Toxicant | Toxicant , Toxicant

Phosphate Nitrate & Nitrite Carbon Dioxide

Refractory Labile Refractory Labile
Diss. Detritus Diss. Detritus Org. Toxicants Susp. Detritus Susp. Detritus
Toxicant Toxicant {up to 20 Toxicant Toxicant

Refractory Labile Buried Refrac. Total Susp.
Sed. Detritus Sed. Detritus Sed. Detritus Solids

Toxicant Toxicant Toxicant {minus algae)




AQUATOX can model biomass of commercial and
other species in upper and lower layers

Galveston Bay, Texas (CONTROL) 2/3/2003 2:50:12 PM

Upper Layer
- i - aver Diatoms, Marin {mg/L})
-170.0 — Greens, Marine {my/L)
L1600 — Blue-greens, M (myg/L})
1500 — C_ryrptumunad, M (mgil)
1400 Dmuf!agellate img/L)
o Acartia (Copep (mg/L)
i — Penaeus (Shrim (mg/L)
F1200 — Raotifer, marin {mg/L)
1100
F100.0 o Polychaete Str (g/sq.m)
=00 = — Ampelisca (Amp (g/sq.m)
500 I Mulinia (g/sq.m)
7o — Ostrea (oyster (g/s.m)
50,0 — Acteocina (gas (g/sg.m)
s — Callinectes (C (g/sg.m)
i T Periphyton, Di (g/sq.m)
E—3|:| : Anchoa (anchov (g/sg.m)
T —— Brevoortia {me (g/sg.mj)
Aol — Mugil {mullet) {g/sq.m)
UL Micropogonias (g/sq.my)
0.0+ 0.0 — Sciaenops (red {g/sq.m)

—_—
SMOMO93 7/9M993 97M999 11/5M999 1/5/2000 352000 50402000




What’s next?

High-resolution elevational data for
coastal areas likely to be inundated

Subsidence trends over time (not linear)

Include seagrasses/macrophytes
(subtidal habitat)

Model Alaskan coast?
Link to an ecosystem model such as

AQUA

OX (now able to simulate

Galveston Bay)
http://myweb.cableone.net/dickpark/



