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 Spatial (GIS)
◦ Stand Boundaries

◦ Stream Networks

◦ Road Networks

 Non-Op & Distance

◦ Soil Types

◦ Site Index

 Biometric
◦ Growth & Yield

◦ Volume articulated 
by Years

◦ Merchandized 
Volume:

 Stand

 Sort & Grade

 Economic
◦ Real Price 

Appreciation

 Delivered Log 
Market Value

 Logging Costs

 Trucking Costs

 Road Construction

◦ Inflation Rate

◦ Discount Rate

Getting Value from your data



Spatial 
Analyses

Growth & 
Yield

Database 
Records



• SQP builds from basic Linear Programming –
◦ It includes Nonlinear and Linear Optimization

• Linear Programming is for optimization of a linear objective 
function, subject to linear equality and inequality constraints.
◦ What is the lowest cost?

• SQP methods are used on mathematical problems for which the 
objective function and the constraints are twice continuously 
differentiable: constrained nonlinear optimization.
◦ What is the optimal combination of 200 factors at each evaluation 

point, each moving independently through perpetuity?

Why use this approach?



 Information Reduced to Database 
Collections
◦ GIS Data
◦ Stand Boundary Area 
◦ Road Network distances & class
◦ Stream Network reach & extent 

(riparian)
◦ G&Y Volume by Sort & Grade
◦ Historic Log Sort Values 

(Nominal)
◦ Historic Economic data

 Programming: ASP.NET foundation

◦ SQL data retrieval

◦ Linear & Non-Linear 
optimization protocols

◦ Sequentially continuous 
optimization analyses

 1,600 simultaneous 
optimizations,
per timber stand, 
per rotation

Mechanics of Evaluation



Tools of Evaluation
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The most successful method for solving nonlinearly constrained optimization problems
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 Traditionally, the single rotation’s 
biological optimum has been the 
target.

 Financially optimum became the 
next target – but only for the 
current rotation.

Not about a single rotation’s optimum



 Link Rotations 1  2  Perpetuity

Not about a single rotation’s optimum
Rotation 1

2070  2060
Rotation 2

65 yrs  50 yrs

Perpetuity
45 yrs



Revenues & Costs independently considered with RPA Forecast Tool



A Look into the Proof of Concept







3.3% Value increase +$4,015
5 year shortening of current Rotation
15 year shortening of next Rotation



Hundreds of variables, thousands of possible outcomes, one Optimum



$
 1
250
𝑒𝑥 = 1 +

𝑥

1!
+
𝑥2

2!
+
𝑥3

3!
+⋯ ,

−∞ < 𝑥 < ∞ max
0≤𝑥≤1
𝑥𝑒−𝑥

2

• Repeatable, with 
sensitivity analysis 
made possible for 
thousands of 
variables.

• Uniform Asset Value
• Appraisers
• CFO
• Forest Managers
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