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Longleaf Pine Ecosystems

• High Biodiversity

• Endemic species

• Aesthetics, Culture, and 
Economics

• Long-lived C sink

• Improves water yield



- Precipitation ↕
- High variability
- Drier growing seasons
- Longer, more severe 

droughts 

- Evapotranspiration ↑
- Irrigation
- Warmer temperatures
- Changes in forest 

management

- Yield ↓ 
- Flow is critically low in some 

years
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Ichawaynochaway Creek in 2012

Yield = Precipitation – Evapotranspiration
Watershed Area

Water budgets 101



Conceptual model



Irrigation reduction



• Generally lower density, less leaf 
area

• Lower per-tree transpiration than 
slash/loblolly pine or hardwoods

• C4 grass understory--higher water 
use efficiency and lower leaf area

• Prescribed fire suppresses mid-
story growth

• LLP responds to drought—uses less 
water when water is less available

• Evapotranspiration↓
• Stand-level ET only 70-80% of 

slash/loblolly ET

• Water yield should go up

Why might longleaf benefit water yield?

The Longleaf Option



Does it work? Isolated wetland case study
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Does it work? Isolated wetland case study



• 28% row crop
• 20% pasture
• 4 % urban (mostly upper)
• 48 % forested 

• 4% longleaf pine
• 11% forested wetlands
• 15% upland hardwoods
• 18% plantation pine

• Forest management may 
provide another tool for 
water conservation

Land use in the Ichawaynochaway 
Creek Basin

The Longleaf Option



• Simulation modeling

• Soil & Water 
Assessment Tool

• Process-based model
• Land cover
• Soils
• Topography
• Climate and 

streamflow data
• Monthly time step

How does longleaf restoration impact 
streamflow?

The Longleaf Option
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• Expanding the concept:
• NRCS CEAP funding

• Simulate in other watersheds 
across southeast

• Simulate full-life-cycle longleaf 
restoration

• Simulate real-world forest 
conservation practices

• Other Research:
• Watershed-scale restoration 

(Santee Experimental Forest)

• Linking higher water yield to 
aquatic and semi-aquatic 
systems

Next steps



Questions?


