
1 “The Captain” (Strother Martin) in Cool Hand Luke

What we’ve got here is...failure to communicate.1



“Some men...you just can’t reach”



Transportation Networks in Forest Harvesting:

Early Development of the Theory

Research Communication in Network Theory -

Some observations and thoughts about its uneven history.



Early Development in Europe

• The Theory of the 
Trace: Being a 
Discussion of the 
Principles of Location.
2 v. in 1: pt. 1. The 
Commercial Trace, 
1900.

Carl Wilhelm Friedrich Launhardt
1832-1918



Early Network Developments

A development
mistakenly attributed
to Tord Palander (1936)
by Martin Beckmann (1999).



Early Network Developments

A development frequently, and mistakenly,
attributed to Albert Weber (1909) by many
network researchers.



Very Early Network Developments

Originally published in 1750 Thomas Simpson’s
textbook poses and solves the 3-point optimal
location problem using the differential calculus.



Early Network Developments

The locations of the points Pi are
determined by either mechanical
analogue or geometric analysis of
the equilibrium force structure.



The Formative Era, European Connections

Carl Alwin Schenck
1868 - 1955

Sir Dietrich Brandis
1824 - 1907

Bernhard Eduard Fernow
1851–1923

Sir William Schlich
1840 - 1925



Concepts Transplanted to America
“Cheap but efficient road building and railroad building, I am afraid, is a matter with 
which even few engineers are well acquainted; it is a subject in which the forester is 
intensely interested”

“The first task of the forester, then, in beginning the management of a forest 
property is to provide cheap and efficient means of transportation for the removal of 
a bulky crop.....”

“Whether the transportation is by rail or water, or by sled or wagon, the locating of 
roads is one of the most important functions of the logger. Be it that temporary roads 
or permanent summer roads are to be used, a well planned system of main roads and 
branches must be located”

Fernow, B. (1901) “The forester, an engineer”, Journal of the Western Society of 
Engineers.  Presented at the Chicago meeting at a time when Fernow was Dean of Cornell’s 
College of Forestry, 1898-1903.



Network Analysis Takes Root in America

Note spur spacing and setting design.



Network Analysis Takes Root in America

James Walter Girard
1877 - 1952

“The amount of railroad which should be constructed, 
or the distance apart that the spurs should be 
constructed can be definitely determined, provided 
that there is a reliable estimate of the timber and the 
cost of railroad construction can be closely 
determined.”

“The skidding distance that gives a skidding cost 
which, when added to the cost of railroad construction 
results in the lowest total cost per thousand for both 
skidding and railroad construction, shows the distance 
apart that the railroad spurs should be.”

"Tractor and horse skidding in Inland Empire.”
The Timberman XXIV(1):66,68,70. 1922.



Network Analysis Takes Root in America

Bradner, 
Klobucher, 
Girard, and 
Fullaway.  
1933. 
“An analysis of 
log production 
in the `inland 
empire’ region”



• Cost Control in the Logging
Industry, 1942.

Donald Maxwell Matthews
1886-1948

Taking Inventory

“A considerable amount of literature 
on the subject has been contributed 
by such foresters as Ashe, Bruce, 
Gerard (sic), Klobucher, 
Brandstrom, Brundage, Garver, and 
Rapraeger. [This book] ... is an 
extremely worthy addition to this 
list.”†

†  Myron Krueger, Review in the  J. 
of  For. 40:349



Taking Inventory
MAJOR TOPICS

• The economic 
location of roads and 
landings.

• Determination of 
the economic service 
standards for roads.

• Selection of 
equipment, road 
standard, and road 
spacing.

• Selection of 
equipment and road 
spacing on slopes.



Taking Inventory

The lack of references within many early publications complicates
correct attribution of original developments in the theory.

Matthews 1942

Bradner et al. 1933

Breakeven analysis of skidding systems



The Growing Scope of Research

Matthews (1942) uses the 
weighted centroids of the 
triangles to calculate the 
average skidding distance.

Almqvist (Sundberg 1953) 
gives the correct formula.

Suddarth and Herrick 
(1964) rediscover the 
correct formula.

Matthews 1942



The Growing Scope of Research

Peters (1978) 
when correcting 
Matthews’ 
optimal landing 
and road spacing 
model for level, 
uniform terrain 
and stand 
conditions cites 
Suddarth and 
Herrick (1964).



The Growing Scope of Research

Also in his 1978 paper Peters 
provides a formula for the 
average skidding distance to 
the vertex of any triangle.

Donnelly (1978) presents an 
efficacious procedure for the 
calculation of average 
skidding distances on settings 
of irregular shape on flat 
ground.



The Growing Scope of Research

Garner (1979) extends 
Donnelly’s procedure to 
sloping terrain by 
modifying Peters’ 
triangle formula.

Greulich (1992) provides 
formulas for additional 
distance and slope 
parameters of a setting 
on sloping ground.Garner 1979



The Growing Scope of Research

Tan’s monograph 
nicely summarizes 
much of the previous 
work done in the 
area of truck road 
location models 
including those 
based on heuristic 
optimization 
procedures (1992).



Some Final Thoughts

• Early publications (prior to about 
1950) do not typically offer adequate 
attribution to previous work; e.g., 
Matthews’ landmark text.



Some Final Thoughts

• Much research time has been expended in 
simply rediscovering previous results; e.g., 
Simpson→Launhardt→Weber and the 
“principle of the node”.



Some Final Thoughts

• There is little cross-fertilization between 
research fields; e.g., regional science, 
geological sciences, geographic studies, 
urban studies, electrical engineering.



Some Final Thoughts

• The “Imperfect lines of communication” 
faulted by Pinto (1977) continue to be a 
problem.
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