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Conservation 
Action 

Planning

Defining 
Your Project

Developing
 Strategies & 

Measures

Implementing
 Strategies & 

Measures

Using Results to 
Adapt & Improve



The Fundamental Question We All Face 

“If  you had a Dollar to spend 
on Conservation in 

your  Landscape, 
Where would You 

Invest it First?” 
 



Linking LANDFIRE Products 
and Data to the CAP Process 



Primary Objectives of the Enhanced CAP 

• Compare the Ecological Effects of various 
combinations of conservation strategies or 
management scenarios. 

• Compare the cost of implementing each 
scenario with the resulting ecological impacts 
to determine a return on investment. 

• Complement land management plans for many 
public agencies and provide a scientific 
foundation for NEPA assessments and 
funding requests. 

 



The Onslow Bight Project 



The Onslow Bight Project 
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Tommy Hughes 
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Biophysical Setting (BpS)  -  Presettlement Vegetation 

2.4 million acres 



Biophysical Setting (BpS)  -  Presettlement Vegetation 



Adjusting the Boundaries 

1.1 million acres 



Adjusting the Boundaries 

500,000 acres 



Adjusting the Boundaries 



Vegetation Dynamics Development Tool  (VDDT) 

Three VDDT models (ecological systems) used: 
• Peatland Pocosin and Canebrake (includes pond 

pine woodland) 
• Wet Longleaf Pine Savanna and Flatwood 
• Upland Longleaf Pine Woodland 

 
Certain LANDFIRE data were the basis of the 

Enhanced CAP process: 
• Biophysical Setting (BpS) 
• Succession Class (S-class) 
 

 



Succession Classes 

5 “Natural” succession classes plus any number of “uncharacteristic” types 
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Wet Longleaf Savanna Model 



Wet Longleaf Savanna Model  -  Early Class 

Early 
Young Canopy 
Age 0-14 yrs 

 
Created by canopy 
destroying events:  
major fires, storms, 
disease & infestations, 
timbering 
 
Maintained by fires 



Wet Longleaf Savanna Model  -  Mid-Open Class 

Mid-Open 
Mid-aged 
canopy; 

Open 
underneath 

Created by natural 
growth and fires 
 
Maintained by fires 



Wet Longleaf Savanna Model  -  Late-Open Class 

Late-Open 
Older canopy; 

Open 
underneath 

 
Created by natural 
growth and fires 
 
Maintained by fires 
 



Wet Longleaf Savanna Model  -  Mid-Closed Class 

Mid-Closed 
Mid-aged canopy; 

Closed underneath 
 

Created by natural 
growth and lack of 
fire 
 



Wet Longleaf Savanna Model  -  Late-Closed Class 

Late-Closed 
Older canopy; 

Closed 
underneath 

 

Created by 
natural growth 
and lack of fire 
 



Wet Longleaf Savanna Model  -  Uncharacteristic Class 

Uncharacteristic 
Class: 

Pine plantation 



Wet Longleaf Savanna Model 

Frequent Fire 

Lack of Fire 

Conversion 



Wet Longleaf  Savanna Model – Deterministic Transitions 

Black – Deterministic (successional) pathways 
Red – Alternative succession (in absence of fire) 



Wet Longleaf Savanna Model – Probabilistic Transitions 

Various Types of Natural and Unnatural Disturbance 
 
• Surface Fire  (less than 25% canopy mortality) 
• Mixed Fire   (25-75% canopy mortality) 
• Replacement Fire   (greater than 75% canopy mortality) 
• Insects/Disease 
• Wind/Weather/Stress 
• Prescribed Burning 
• Restoration (pine plantations) 

 



Wet Longleaf Savanna Model – Probabilistic Transitions 



Wet Longleaf Savanna Model – Probabilistic Transitions 

Assumptions about Transitions 
 What is the natural chance of an event occurring 

in a given place in any one year  
 (the range is spread among the S-classes)  
   
• Surface Fire    30-33%     80% fire suppression 
• Mixed Fire   0-5%      90% fire suppression 
• Replacement Fire    0-2%      90% fire suppression 
• Insects/Disease  0-2% 
• Wind/Weather/Stress 0.5 -0.83% 

 
 



Wet Longleaf Savannas :   Current Conditions & Goals 

     Current  NRV 
Early    26%  15% 
Mid-open   16%  48% 
Late-open   0%  29% 
Mid-closed   31%  5% 
Late-closed   0%  3% 
Plantations   27%  0% 
  Ecological Departure = 64     (good  0 – 100   bad) 
  
NRV = Natural Range of Variability  (i.e. pre-settlement) 
 



Ecological Departure 



Wet Longleaf Savannas – The Natural State 



Running the Model 

Minimum Management – Wildfire suppression, no Rx fire, no restoration 



Management Strategies and Variables 

Strategy    Variables 
 
Rx Fire  Number of acres; type of burns 
      (e.g. surface, mixed, replacement) 
 
Restoration  Number of acres 
 
Fire suppression Percent of wildfires or escapes  
     suppressed 
 
    Time Horizon 



Manipulating assumptions for Management Strategies 



Running the Model 

Maximum Management – Less suppression, Rx fire, Restoration 



Savannas – Variety of Results from Management 



Results and Return on Investment (ROI) 



Upland Longleaf Pine Model 



Upland Longleaf Pine Model 

Very similar to Savanna Model with closely similar 
assumptions      

      Current NRV 
A   Early, open   2%  13% 
B    Mid, closed   21%  5% 
C   Mid, open   43%  40% 
D   Late, open   0%  40% 
E    Late, closed   0%  2% 
F     Plantations   34%  0% 
 

  Ecological Departure = 53     (good  0 – 100   bad) 



Upland Longleaf Pine Model 



Peatlands & Pocosins – the Onslow Bight  Model 

Openings 
Mid-Short Late-Short 

Mid-High 
Late-High 

Pine 
Plantations 



Pocosin Openings Class 

Openings 
Created by peat 
(Severe) burns or 
hydrology 
 
~10% are 
hydrologically 
maintained in a 
semi-permanent 
condition  
(e.g. the “Soups” in 
the Green Swamp) 



Mid-Aged Trees, Short Understory Class 

Mid-Short 
Created & 
Maintained by 
Fire 
 
Canopy can be 
very sparse to 
nearly closed; 
Tree age is 
main factor - 
<75 years old 



Mid-Aged Trees, Short Understory Class 

Mid-Short 
(alternative) 
 
Canebrake 
 
Natural 
(Ombrotrophic) 
Low Pocosin 
would persist in 
a Mid or Late 
Short class 



Late-Aged Trees, Short Understory Class 

Late-Short 
 
Created & 
Maintained 
by fire 
 
Some trees 
>75 years old 



Mid-Aged Trees, High Shrub Understory Class 

Mid-High 
 
Results from 
Fire Exclusion 
 
Trees <75 years 
Thick, tall shrubs 



Late-Aged Trees, High Shrub Understory Class 

Late-High 
 
Results from 
Fire Exclusion 
& Tree growth 
 
Trees >75 years 



Pine Plantations  -  Uncharacteristic Class 



Deterministic & Alternative Succession Transitions 

Pine 
Plantations 

Fire Fire 

Fire Exclusion 



Pocosin Model – Probabilistic Transitions 

Assumptions about Transitions 
 What is the natural chance of an event occurring in a given 

place in any one year   (the range is spread among the S-classes)
   

• Surface Fire    5-15% 
• Mixed Fire   4-10%  
• Replacement Fire    3-5%  
• Severe Fire  o.5-0.8% 
• Wind/Weather/Stress 0.3% 
95% of all potential acres burned from wildfires and escapes 

are suppressed 



Pocosin Current Conditions & Goals 

      Current NRV 
A   Early, open   0%  1% 
B    Mid, closed   56%  15% 
C   Mid, open   18%  59% 
D   Late, open   14%  19% 
E    Late, closed   7%  6% 
F     Plantations   6%  0% 
  Ecological Departure = 47     (good  0 – 100   bad) 
  
NRV = Natural Range of Variability  (i.e. pre-settlement) 



Results and Return on Investment (ROI) 



Evaluating ROI for  all Systems 



Implications for Onslow Bight Management 

Having a “let burn” option available for wildfires and escaped prescribed 
burns on conservation lands and using it when prudent may provide 
the most cost effective means to return to presettlement conditions at 
the landscape scale.   Plan current land management with this in mind. 

 
Increasing the amount of prescribed burning may not yield a great deal of 

ecological improvement assuming a “let burn” wildfire approach and 
that we’re burning the right acres. 

 
The model does not address seasonality of burns. 
 
Restoration of pine plantations, including the hydrology where impacted, 

using proceeds from the timber sales is important to minimize 
ecological departure. 



Enhanced CAP – General Lessons Learned 

The models and ROI spreadsheet allow a great deal of flexibility in 
predicting outcomes from diverse permutations of management 
strategies 

 
The “biggest bang for the buck” is not always what you have been doing 
 
Expect Surprises 
 
Best suited for large landscapes and non-aquatic systems 
 
Refine & improve your starting data if possible 



Fire Needs on Onslow Bight Conservation Lands 

System Acres       Fire freq. Ave. annual burned 

Pocosin 200,000 ~10 years 20,000 acres 
Savanna 117,000 ~3 years 39,000 acres 
LLP fltwds   39,000 ~3 years 13,000 acres 
        72,000 acres 
 
72,000 total acres should be burned each year on 

partner lands through RX or wildfires.  
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