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What is Ecological Restoration?

•
 

Used to be structural.  Pick a “pristine”
 point in time and restore the structure of 

the ecosystem –
 

plants and animals –
 

that 
existed at the time.
–

 
Popular date for Americas would be June 30, 
1491 –

 
pre-Columbus



Problems with Structural Restoration

•
 

Things are different –
 

climate change, 
extinctions (both local and global)

•
 

Don’t really know what things were like 
then

•
 

Only constant in nature is change –
 

no 
analog future

•
 

What does ‘pristine’
 

mean –
 

Indians 
burned 55 million acres/year and created 
terra preta

 
soils



Restoration Ecology is now 
focusing more on function

So what are the functions of a 
watershed forest?
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Forests and Water

•
 

Storage
–

 
Floodplain

–
 

Ground Water
–

 
Soil in stream banks

•
 

Flow
–

 
Infiltration

–
 

Transpiration
–

 
Mechanical Energy in Streams



Forested Floodplains and Soil

Floodplain provides temporary water storage and energy dissipation.

Roots prevent erosion and protect banks.

1.5 year flow



Hyporheic Zone



Sediment Transport



Trees and Stormwater

In an eastern 
deciduous forest 
13% of all 
precipitation per 
year is 
intercepted and 
evaporated 
before reaching 
the ground.





Effect of Loss of Forest Cover

•
 

Reduced Infiltration and Interception
•

 
Increased Stream Flow During Storms

•
 

Reduced Base Flow Between Storms
•

 
Reduced Water Flow Management 
Function

•
 

Reduced Ground Water Storage Function
•

 
Reduced Floodplain Storage Function 
Through Channel Incision





Functions to Restore

•
 

Storm Water Management Through 
Infiltration/Interception
–

 
Water Quantity/Quality

–
 

Mechanical Stream Energy





Functions to Restore

•
 

Storm Water Management Through 
Infiltration/Interception
–

 
Water Quantity/Quality

–
 

Mechanical Stream Energy
•

 
Stream Energy –

 
Heat and Biochemical

–
 

Powers In-
 

Stream Functions



Water enters through roots.

Water exits through 
photosynthesis and transpiration

About 98% of solar energy falling on 
forests is used for transpiration, which 
pumps heat into the atmosphere



Functions to Restore

•
 

Storm Water Management Through 
Infiltration/Interception
–

 
Water Quantity/Quality

–
 

Mechanical Stream Energy
•

 
Stream Energy –

 
Heat and Biochemical

–
 

Powers In-
 

Stream Functions
•

 
Heat Pump





Watershed Forest Restoration

Surface Area is the Key











Watershed Forest Restoration

•
 

Plant More Trees –
 

Everywhere
•

 
Emulate Natural Forest Vertical Structure 
–

 
Forbs under Shrubs under Trees

•
 

Reduce Impervious Surface and Turf
•

 
Use Natural Mulch –

 
Helps Build Soil

•
 

Plant Natives for Wildlife Habitat
•

 
Avoid Monocultures 
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