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We need to assess:
Ecosystem Vulnerability &
Resilience to Climate Change
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Scenarios Modeling:

“What if?”

Trajectories of
response




Climate-Scenarios Workshop led by FAU and USGS
South Florida Water Management Model (SFWMM)
Obeysekera, Barnes, and Nungesser 2015

Plausible Hydrologic Outcomes for
Climate Scenarios 2060

 Water level distributions
e Water flows through control structures



Climate-Scenarios Workshop led by FAU and USGS
South Florida Water Management Model (SFWMM)
Obeysekera, Barnes, and Nungesser 2015
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Three Future Climate Scenarios
Everglades Landscape Model

Soil Biogeochemistry "

Time Serie.s of Muck fire risk Trajectories of
Map of Soil Phosphorus

response

Implications for Restoration



Three climate scenarios for 2060

Temp ET Sea Level
Rise

Baseline 2010 2010 2010 none

Decreased +1.5°C +7% -10% 0.5 m
Rainfall

ncreased +1.5°C +7% +10% 0.5 m
Rainfall

Variability “borrowed” from 1965-2000
Using current water management rules
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South Florida Water
Management Model
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Everglades Landscape Model

Hydrology
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Everglades Landscape Model Phosphorus

Accumulation
Rate mg/m?2/yr
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Time series of muck fire risk
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— Decreased Rainfall ~ MuckFireRisk (%)

300 : 50%:-

200 — Baseline 5 319%
25%112% 11% I
100 ] 0 0
% OL_L_L'A.L.“ L I A. i e ()%f H B
S 2015 2020 2025 2030 2035 2040 2045 2050 Base +RF -RF
~ 0
S 300 50%: 1
o
= 200 25%¢] 20% 165 I
L o._u_LuLLL_JL_.LJL_A_L 0% i =
Aé 2015 2020 2025 2030 2035 2040 2045 2050 Base +RF -RF
)
= 300 50% ?
200 : 19%
25% 0
100 4% 4% B
O i Yy i 2 Al O% ] = —
2015 2020 2025 2030 2035 2040 2045 2050 Base +RF -RF

Years



In a warming world, in the  Overall Muck Fire Risk
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Eutrophication: Phosphorus limited ecosystem

Photo credit: South Florida
Water Management District




Phosphorus accumulation rate in soil
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In a warming world-
in the absence of restoration-

\/

Trajectories of
response

what different trajectories of
ecological response are likely

depending on whether rainfall
increases or decreases?



Ecosystem Vulnerability &
Resilience to Climate Change

Increased Rainfall:
" Protects peat (but not enough)
= Exacerbates Eutrophication & Methylmercury

Decreased Rainfall:
= Destroys peat - catastrophic muck fires

Restoration:
= More water
* Cleaner water

Restoration is more urgent
with climate change.
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