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Northern Gulf of Mexico

Hurricane Ivan (2004)

Hurricane Katrina (2005)

Hurricane Michael (2018)

Hurricane Zeta (2020)



Hurricane Impacts

Damage to forests Damage to crops

Damage to resident area



Trends

(NOAA, https://www.ncei.noaa.gov/access/billions/time-series/SECR)
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Land Use + Climate Change

Land Use/Cover conversion

(Figure: https://www.perkiomenwatershed.org/water-cycle)

Climate Changes

Water Quality



Coastal Human-Natural (CHN) Framework



Perdido Bay Watershed

 The Perdido watershed

 Area: 2,529 km2

 Land use/cover (based on NLCD2021)
USGS02376500
WQ station

USGS0237757
0



Modeling Framework

Hydrologic Model
(Soil and Water Assessment Tool)

Land use/cover (LULC) 

• NLCD 2021

Spatial Data ArcSWAT

Build up the model for the Perdido

Flow & WQ Calibration(2010-2020)
& Validation (2001-2010)

Hydrologic & WQ components
Analysis 

• 1991-2021 (Historical period)
• 2021-2050 (Future period)

Climate Change Scenario
Model CMIP6

• PRISM (historical)

• Projected LULC 2050

• NARR (Future)

WGN



LULC Change

NLCD2021 Projected LULC 2050



LULC change
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Urban Density 



y = 8E-05x + 26,313
R² = 0,0116

y = 0,0002x + 1,932
R² = 0,0139
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Temperature (degree C)

Tmax Tmin Linear (Tmax) Linear (Tmin)

Tmin
(degreeC)

Tmax
(degreeC)

Historical Period
Future Period

15.3825.35

16.9826.24

1.60 ↑0.89 ↑

Temperature and Climate 

Average Annual PCP: +107 mm



Model Calibration 

Flow Sediment



Model Calibration

Organic N Organic P



Water Quantity & Quality Changes 

T-P
(mg/l)

T-N
(mg/l)

Sediment
(mg/l)

Flow
(m3/s)

Historical Period
(1991 – 2020)

0.110.595.641.6

Future Period
(2021 – 2050)

0.641.0023.947.5

Increase rate 476%70%329%14%

N P



Conclusion

Stakeholders prefer to sell their land to developers rather than converting to pasture

We did not find increase in number of hurricanes but found increase in hurricane related precip. 

Future climate and projected LULC changes significantly impact water quality and water quantity 

Future efforts will extend this work to the whole the Northern Gulf of Mexico


