
Indigenous forest and scrubland: preliminary 
evidence of a major increase in recorded area 

The current official estimate for New 
Zealand's natural forest area is 6.4 million 
ha. This was defined from NZ Forest Ser- 
vice maps compiled in the 1970s and early 
1980s. Alternative estimates of mapped 
natural forest area include Newsome's 
"Vegetation Cover of New Zealand" 
(1 987) and a more recent landcover analy- 
sis by Steve Thompson at the Ministry of 
Forestry using 1996-97 SPOT satellite 
imagery. 

Newsome's data show the natural for- 

est resource as 7.5 million ha. Analysis 
shows that the increase in area over the 
earlier Forest Service estimate is due to 
two factors. Firstly, Newsome uses a 
broader definition of what constitutes nat- 
ural forest, and includes shrubland classes 
which are additional to those mapped by 
NZForest Service. Secondly, Newsome's 
more recent map has captured areas of 
shrubland reversion on farmland 

Thompson's latest data indicate a sig- 
nificant increase in natural forest cover 

over both Newsome's 1987 result and the 
NZ Forest Service maps. Satellite-derived 
landcover updates for the Northland, Gis- 
borne and Hawkes Bay Regions and for 
the Tasman and Marlborough Districts 
show a major increase in natural forest 
cover over these earlier estimates. An 
accurate assessment of total forest area 
will be possible on completion of the 
satellite inventory project by December 
1998. 

The mental workloads of mechanised harvesting 
Mark Sullman and Sten Gellerstedt, Liro Ltd 

The New Zealand forest industries histor- 
ical reliance on men wielding chainsaws 
has resulted in a large number of studies 
primarily measuring physical workload 
(e.g. Kirk and Sullman, 1995; Kirk, Sull- 
man and Parker, 1996; Sullman and 
Byers, 1996). However, with the forest 
industries' increasing reliance upon mech- 
anisation comes an increase in the mental 
workloads associated with forest work. 
Unfortunately, no New Zealand research 
has specifically measured mental work- 
load. Knowledge of the level of mental 
workload will enable the forest industry to 
assess whether mental workloads are too 
high; test methods of reducing mental 
workload (such as equipment, or system 
redesign); assess whether additional tasks 
can be added without any decrement in 
operator performance; assess whether new 
tools impose too high a workload; decide 
whether mental workload is such that it is 
leading to undesirable consequences such 
as high accident rates, high turnover and 
absenteeism. 

Method 
A questionnaire was tested on three for- 
warder and three harvester operators for a 
total of one day each. The questionnaire 
contained 14 questions, which consisted 
of two groups of six questions (measuring 
the level of stress and energy) and one 
group of two questions (measuring the 
overall feelings of fatigue and effort). The 
operators completed the questionnaire 
when sitting in the machine before and at 
the end of their last workshift. 

Results 

Figure 1: Harvester 

Figure 2: Forwarder 

Figures 1 and 2 show the mean responses 
to the questionnaire. Both the forwarder 
and harvester operators showed an 
increase in the level of stress and fatigue 
over the day, and a decrease in the amount 
of energy reported. harvester operators 
reported a larger increase in the level of 
stress than forwarder operators. Stress has 
been shown to dramatically increase the 
chance of the operators suffering from 
OOS (Occupational Overuse Syndrome) 
(Cotton, Darby and Walls, 1996), and can 

increase absenteeism, turnover, accidents 
and an overall dissatisfaction with the job 
(Landy, 1985). 

Harvester operators also reported a 
larger increase in feelings of fatigue than 
forwarder operators. This highlights the 
importance of having a well-designed 
shift system and regular rest breaks, as 
fatigued operators do not perform (in 
terms of decision making, productivity, 
etc) as well as fresh operators. Figures 1 
and 2 also show that harvester operators 
report that they put more effort into their 
work than forwarder operators. 

Conclusion 
These results suggest that operating a har- 
vester is more stressful, causes more 
fatigue and requires more effort than oper- 
ating a forwarder. Future research mea- 
suring the mental workload of forest 
harvesting tasks will also incorporate an 
objective measure (such as Critical Flicker 
Fusion), measure the physical workload 
(in terms of heart rate), body part discom- 
fort and the workers' performance in 
terms of productivity. 
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