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o5 Modular Approach
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Conceptual Model
Habitat Switching =

Swamp Forest

Ridge Formed by fluvial Inundation Salinity
Habitats processes, reworking of

sediments, and dredging Fresh
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Switcher Salinity Thresholds

Time 1 Habitat

Time O Upland | Swamp Intermediate | Brackish
habitat forest Marsh marsh

Upland Always

Swamp

forest AEE

Fresh marsh

Intermediate
Marsh

Brackish
marsh

Saline marsh <15 ppt | >15 ppt

6-15 ppt | >15 ppt

6-15 ppt | >15 ppt

Based on average annual salinities of each habitat. Note that little to no information
exist where sites were monitored through a switch in habitat type.




s Uncertainty Analysis

Repeat ~100 times

e used to test uncertainty of
switching thresholds




w_. Threshold Uncertainty Effect

Error Standard Deviation = 25%

Error Standard Deviation = 50%




W Forcing Functions of
Emergent Marsh Productivity

%ﬂ”)

SY-118113Y - Grazing
Inundation = Fire

Dominant Plant = Acidity
Species /Habitat Type . Climate

Nutrient levels
Wetland area

Selected functions are those most affected by ecosystem
restoration measures

The timing of changes in forcing functions was considered




s Salinity vs. Productivity

¢ Extensive Literature

— Interaction with other factors (primarily
flooding)

— Many ways to measure productivity
¢ Stem / Leaf length
¢ Biomass
¢ Photosynthesis

+ Normalized by taking percentage of
maximum measurement in moist soll




Swamp
Forest

Conner et al. 1981
Conner et al. 1997
Day and Megonigal 1993
Dicke and Toliver 1990
Hoppner 2002
Megonigal et al. 1997
Mitsch et al. 1991
Pezeshki et al. 1986

¢ Pezeshki etal. 1987

B Pezeshki etal. 1990

— Regression (forced)
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Greiner La Peyre et al. 2001
Hester et al. 2001
Howard&Mendelssohn 1999a
Howard&Mendelssohn 1999b
McKee&Mendelssohn, 1989
Pezeshki et al. 1987a
? 2 Pezeshki et al. 1987b
Spalding and Hester (in prep)
f Willis and Hester (accepted)
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Brackish
Marsh

Bertness et al. 1992

Broome et al., 1995

Ewing et al., 1995

Gosselink 1970

Greiner La Peyre et al. 2001
Hester et al., 2001
Kemp&Cunningham, 1981
Parrondo et al., 1978
Pezeshki and DelLaune, 1997
Warren&Brockelman, 1989
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Saline
Marsh

Bradley&Morris, 1992

o Eleuterius, 1986

80 Gosselink 1970

70 - Hester et al., 2001
Linthurst&Seneca, 1981
Parrondo et al., 1978

50 1 Pezeshki and DelLaune, 1995
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L5 Salinity vs. Flooding

¢ Limited Literature

— Generally three treatments
¢ Moist soil / Drained
¢ Constant flooding with 5 cm of water
¢ Constant flooding with 15-20 cm of water

— Need experiments with duration of flooding

¢ Therefore we used our best
professional judgment




& Hypothesized Relationship
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Emergent Marsh Productivity.
Sensitivity Analysis
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Seasonal Distribution

of Growth

Swamp Fresh Intermediate Brackish

ontis Forest Marsh \ETE) Marsh

Saline
\ETEs

oy 0% 14% 21% 30%

24%

March —

Mare 75% 38%  40% 35%

29%

M. 25%  48% 39% 35%

47%

Sources:

Swamp Forest from Keeland and Sharitz, 1995

Fresh Marsh from Sasser and Gosselink, 1984

Intermediate, Brackish, and Saline Marsh from Hopkinson et al




Maximum
Primary Production Estimate

Swamp  Fresh Intermediate Brackish Saline
Forest Marsh Marsh Marsh Marsh

Turnover Rate?
(crops/year)

9.1 4.2 4.2 2.9

Maximum

Aboveground 635 1499 1781 1750

biomassB (g/m?2)

Root:Shoot RatioC 2.6 0.7 0.7 0.7

Total ProductionP
(g/m2/yr)

1780 7430 7285 8656 6318

AHopkinson et al. 1980, BVisser et al. 1998, “Gosselink and Sasser 1995,
DSwamp from Conner et al. 1981 marshes calculated as follows:

Total production =
(biomass * turnover rate) + (biomass * root:shoot ratio)




Example of Graphical Output

NOTE:

Scenario PROVI_HEP_ DO VI inchedes the following land building scarces:
Bommet Carne divension 51473 cfs

Calibeania Bay diversion al 1048 cls

Casrnarvon diversion al 35 cls

White's Ditch diversion 34 30 cfs
Baryon Ladloqus diversion a1 190 cfs

ROTE:
cellE within bawsndany with no color
schime have values of bero

DR&\FT

M LI Ikilomaters
036 12 18 24

Vegetation Productivity Index | t) - s T
0001 - 10 [ 10.20% [20-3 — _ Vegetation Productivity
[leo-70% [70-s0% [ %- Sub-Province 1: No Action Alternative - Year 50




Example of Output Use

Total Production - Vegetation Sub-Province 1 - Year 50

_
8
c
-]
c
Q
3}
]
o
e
o
£
N
c
Q
3}
)
o
S
a
g
|_

» qQ L)
060 oe’o 060
N O N
U N
< < < @"}

Restoration Alternative




25 Conclusions

¢ The framework for a conceptual model of marsh
nabitat switching and primary production has
neen established

¢ Results from the model are usable In the early
olanning phase of a large scale ecosystem
restoration project

¢ Inundation effect on productivity needs to be
strengthened with additional research

¢ Additional driving forces need to be added
to the model (i.e. nutrient levels)




