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A perfect storm has set a focus on a need for an 
essential set of forestry skills – forest engineering. 
Recently we have enhanced planning requirements in 
the National Environmental Standards for Plantation 
Forestry (NES-PF), public scrutiny resulting from ‘slash 
tsunamis’, an increased emphasis on safety, and a 
steady transition to more difficult terrain. 

What is forest engineering?
Forest (or logging) engineering is the application 

of scientific and mathematical principles to the 
planning, design and analysis of logging operations 
and transportation systems. 

Mainstream work for a forest engineer includes 
the preparation of logging and transportation plans to 
guide forest development at the landscape scale, and 
then (closer to the start of actual operations) the layout 
and design of forest roads and cut blocks, surveying and 
drainage design. Many forest engineers are also involved 
in: production, cost and value analysis; logging systems 
R&D (with some superb local successes); machine 
selection or design; mapping; and accident analysis. 
Today’s technology, such as GIS and LIDAR, makes 
engineering more efficient than ever.

No, forest engineering does not mean building 
roads – that is construction, not engineering. And it 
does not mean producing gee-whiz technicolor plans in 
GIS that look great and mean little. There is no shortage 
of the latter in New Zealand.

Training
The profession had its formal start about a century ago, 

reflecting an industrial need for logging railway design. 
Informally, the profession is much older. Surveyors in the 
early kauri industry located legal boundaries and designed 
skid roads graded suitably for draft animals. Today, 
forest engineering is a recognised branch of professional 
engineering in many forested areas, with universities 
offering specialised forest engineering programmes. 
The University of Canterbury runs an excellent forest 
engineering programme. However, only five to six 
engineers graduate annually and half of these are recruited 
away from forestry. The profession also includes some 
foresters and civil engineers who have specialised training 
and experience in, and a passion for, forest engineering. 

Wide variation in standards
There is wide variation in the standard of engineering, 

ranging from excellent work done in several companies, to 
a complete lack of engineering on other operations where 
the forest owner or manager does little or no planning. 
Critically, many New Zealand logging operations, even 
some on the most environmentally sensitive sites, employ 
a dismal standard of engineering. This often results in 
unacceptable environmental impacts and high wood costs. 

The greatest opportunities for mitigating 
environmental issues in logging operations arise in 
the initial paper planning and field reconnaissance 
phases. An experienced engineer will recognise the 
issues – unstable slopes, unsuitable subgrade material, 
guyline anchoring issues, blind lead etc – and can then 
design the operation or road within its geometric or 
mechanical constraints to solve the problem. This is 
often as simple as re-locating the road or landing. What 
occurs far too often though is that environmental issues 
are not recognised early, so they are not addressed until 
it is too late to effect a simple solution. 

Specialised knowledge
Forest engineers are not necessarily wedded 

to sophisticated computer-generated road designs, 
although are well able to produce these where the terrain 
demands. However, through training and experience, 
the engineer typically has a geometric design in their 
mind as the road is located, estimating cuts, fills, curve 
radii etc ‘on the go’, thus often avoiding the need for 
formal design. This knowledge of road geometry is 
partly what enables the engineer to fit the road to the 
terrain to minimise costs and environmental impacts. 
Those who claim that machine operators can do as well 
are usually incorrect. Kiwi construction operators often 
work inefficiently, unbeknownst to themselves or their 
supervisors, as a result of insufficient engineering.

Shortage of forest engineers
The shortage of forest engineers arises from two 

primary issues: a lack of exposure to the profession and 
appreciation of the value that forest engineering can 
add; and the industry’s unwillingness to compete with 
pay scales in other industries. Paying uncompetitive 
salaries is false economy. One of my proudest moments 
as a young forest engineer came many years ago when a 
Taupo logging contractor told me, ‘Dallas, my production 
went down and my costs went up a year after you left our 
forest. Your planning made my operation more efficient.’ 

Important role
In conclusion, I compliment those companies 

that are using forest engineers to full advantage. These 
will typically be those enjoying the greatest success – 
financially, environmentally, and in safety. For the 
others that need to catch up, if we are to address the 
perfect storm described at the start of this article, the 
forest engineer has an important role! 

Remember to leave some holding wood.

Dallas Hemphill is a semi-retired logging engineer and forester 
who moves seasonally to Oregon in the US and Pelorus Sound 
in New Zealand. Email: dallashemphill@hotmail.com.
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Registered Forestry Consultants

•  Are all professionally qualified and experienced

• Abide by the NZIF Code of Ethics

• Comply with NZIF standards

• Are Registered Members of the NZIF

• Hold a current Annual Practising Certificate

• Are subject to regular peer review

• Engage in continuing professional development

• Are subject to a complaints and disciplinary process

Need professional forestry advice?
Use a Registered Forestry Consultant

For more information go to www.nzif.org.nz 
Or contact 
The NZIF Administrator on admin@nzif.org.nz 
Phone 04 974 8421




