Co-benefits and trade-offs of
water retention projects in
ranchlands
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The Headwaters of the Everglades
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Dispersed Water Management (DWM) in
the Northern Everglades

Need 1M acre-feet of water north of
Lake to reduce excessive discharges

PES solutions complement other
initiatives

DWM projects also provide multiple

co-benefits:

* Wetland hydroperiod
enhancement

* Benefits to aquatic organisms

=y W  May reduce undesirable land use
Water Year 2022 Projects ' :
- Caloosahatchee River Watershed i 2 : : ‘ Cha nge

- St Lucie River Watershed
- Lake Okeechobee Watershed



Biodiversity benefits are a desirable co-benefit of
Dispersed Water Management.

But there are potential trade-offs




The Focus of this Talk:

* 1) Examine biodiversity co-benefits of enhanced water retention on
ranchlands;

e 2) Assess potential tradeoffs for ranchers including loss of forage or increased
mosquitoes;

* 3) Develop a decision support system to integrate hydrology, biodiversity, user
defined preferences and implementation cost.
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Quantifying biodiversity ecosystem services

Abundance fish,
amphibians, and
macroinverts

Abundance of palatable
forage, upland and
wetland species

Richness and
abundance of exotic
species

Richness and
abundance of native
species

Richness and
abundance of
mosquitoes




Natural gradlentsand wetland zones

Depth

Maximum depth X

Days full X
Inundation Area X
Volume X
Days connected X
Days since X
connected

Wetland maximum X
depth

Growing degree X X
days

Ranch X X
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Wetlands W|th longer hydroperrods and greater depth
> abudance of broadleaf marsh plants and reduced mosqmtoes
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Plant richness and Forage declines with water depth

Photos by
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Water depth

* Depth is a strong filter
on plant richness

* Increasing depth
reduces forage

* Palatable wetland
grasses increase with
depth, but do not offset
the loss of upland
forage



Shallow water habitat is important for fish,
amphibians, and macroinvertebrates




Develop hydro
models to simulate
boards impact on
wetlands
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Decision Support System
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Select Site

Select Water
Storage Service
Level

Analyze Trade-
offs/Synergies
for Consensus
Among Multi-
interest Buyers

Water storage projects
may have variable
impacts on biodiversity

Decision Support Tool



Summary of co-benefits and trade-offs

* Synergies — greater depth and time inundated led to increases in wetland plants and
reduced mosquitoes

e Potential tradeoffs —
* Upland forage grasses decline, and wetland forages don’t fully offset the loss
* Plant diversity greater at shallow depths
 Amphibians and macroinvertebrates greatest in abundance at shallow or intermediate depths
* Amphibians decrease with longer time of inundation

* Exotic plants increase with storage volume, but exotic plants were found in both shallow and
flooded areas

* PES program likely to increase most taxa if it increases shallow flooded areas, but not deep
flooded areas

* Tradeoffs were more prevalent in wetlands surrounded by improved pasture

* Local trade-offs — but these projects at a watershed level benefit downstream estuaries
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