
5 GROUND-MEASAREMENT METHODS
GJ. Strelein and WJ. Boardman

5.L Selection of ground samples

As described in Section 2.5, a 10 per cent second phase
ground sample was chosen to provide a satisfactory sampling
enor, considering the size of the area, the sample size, and
the likely types ofmanagement enquty. Every frfth plot on
altemat€ flight lines was selected to obtain a uniform
distribution of ground Mmples.

Plot position maps were overlaid onto the Departrnent's
coloured 1:50 000 scale operational plans to identify the
relevant plots. Smaller areas of other land-uses such as
recreation or conservation areas, plantations and private
property are excluded from selection.

Similarly, areas of imminent logging or mining are excluded,
but are programmed for reassessment after the operations
are complete. If a plot could not be located in the field, then
the next stereopair along the flight line was used as a
replacement.

5.2 Locating ground samples

An index of second phase ground plots is provided to the
ground crews, together with the Austnlian Map Grid
coordinates for each plot and the corresponding large scale
70 mm stereopair. In addition a map of the photo points,
produced via the intergraph system at 1:25 000 scale and
overlaidontotheDepafirnenf sTopographicseries€ig. 23),
is provided to show detailed information on tracks and other
features to assist in field navigation to each plot.

These maps are the initial means of navigating to the
vicinity of each sample plot - usually to the nearest road or
track feature that can be used as a reference point. Distances
and bearings to each plot are scaled off the map and
measured by rally-t)?e fiip meters, where appropriate, or
hip-chain and compass.

The Trimble GPS receiver from thephotography operations
was also mounted on vehicles and used in areas with few
reference points and poor map detail for new tracks.
Hand-held GPS units were also used. This equipment was
only useful in the latter stages of the field program when the
satellite constellation was almost complete, providing better
signals for ground reception in forest areas.

Once the assessment crew has navigated to the approximate
location of each plot, it then examines the photographs
stereoscopically to identify the precise location of the plot
on the ground using featues such as individual tree shape
and size, stag-headed trees, logs, understorey plants. The
plot cenhe is defined as the centre of the relevant photo
oyerlap. The transparencies are viewed using an Abrams

2&4X lens stereoscope and a white translucent sheet of
perspex to provide diffuse natural back lighting (Fig.25).

Experienced assessors generally locate the sample point
within ten minutes, although the task is more difficult in
some forest types with dense featureless canopies. If a plot
cannot be found it is substituted by the next along the flight
line. Where featureless forest t)?es are likely to be extensive,
with few racks for referencing, as in the higher quality
southern forests, an additional tmcking camera is also used
to provide an overview ofthe area. This camera has a wide-
angle lens and gives stereoscopic images centred on the
sample points to show a larger area of forest to assist the
ground navigation.

5.3 Groundmeasurements

5.3.1 Choice of measurement variables

Since the ground samples are the second phase of the
inventory, their purpose i s twofold. Fi$tly, they are used to
correct any errors in the flst phase photo-estimation of
volume and species composition and secondly, they provide
additional information on timber quality and dimension s to
facilitate partitioning ofgross volume estimates into quality
and size classes.

To satisfy the first requirement, it is necessary to record the
trees by species and to measure appropriate dimensions for
calculating volumes. A yolume relationship requiring
measurements of the stem diameter and height at crown
break together with diameter at breast height (d.b.h.o.b.)
of 1.3 m and bark thickness (b.t.) is used. The point of
crown break used in this function has to be described
explicitly to cater for wide variation in branching habits
(Appendix I).

The above measurements also provide the data for analysing
piece sizes, an important consideration in conjunction
with quality data for determining t)?es ofproducts.

The methods used for wood-qua.lity assessments ate yery
different from the routine assessment procedues and are
described in S ection 5 .4. Because of time constraints these
measurements are restricted to bole wood, but it is
recognized that a sepante, additional inventory of crown
wood will be required at a later stage when demand for this
resource increases.

The major species (Appendix 111) are measured down to
15 cm d.b.h.o.b; all other species are measured down to
25 cm.Theminimum of 15 cm diam eter over bark equates
approximately io 10 cm under bark, which is likely to be
the lower limit for most Droducts.
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Figure 36
Tho Husky Hunter portable computer in use in the field..

and negative characteristics. For bulk products, such as
chipwood and charcoal, the modelling process simply
con siders the usable cross-sectional areas required for a log
toqualify.

In the actual assessment of quality there are basically three
t)?es of features; surface features that can be described
easily, intemal conditions such as rot or termite attack, and
shape. Assessment of some surface features is very
straightforward and only requires a description of the
proportion of the circumference and the length that is
affecied, plus the quadrant. Other featues, however, such
as overgrowths or borer holes, have associated internal
defects that are hidden. The intemal defects are dealt with
in the sorting process by including a conservative allowance
for them in the specifications for the product .

Sawing trials arc being conducted to try to develop a
shonger correlation between extemal indications and their
internal expression (Fig. 38). These form part of a wider
program aimed at developing better understanding of
relationships between utilization potential and basic
resource availability and quality.

5.5 Product types

hoducts are defined very loosely asthe aim was to design
a flexible system that would allow for the calculation of
product types to meet various specifications. A table of
permitted featues, and conditionat featues, togetherwith
their limits, formed the basis forprogramming the sorting
of different product qualities (Table 5).

Ifthe values ofconditional features change, then the limits
are also changed in the software. If the conditional or
permissible features change, the software can again be
changed to add or delete from the list and the sorting
becomes more or less complicated as aresult. The aim is
to develop the sorting process so that the product
specifications become part ofthe input, thereby providing
planners with a means for evaluating resource availability
in relation to tighter or looser specifications.

Part of the product specification has to include priorities
for sorting. For example, a high quality log would be
suitableformany usesbutitcan onlybe used once and the
priorities can markedly alter the yields for specific products.
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Table 5
Curent specifications used in product sorting - sawlogs.

Sawlogs FLst Grade A1, A2 Second Grade Bl, 82

Codes Short E Small J

Tree D€scription (See Appendix tr)

Status Form
t,2 0-2

Silviculture Condition Species
r-6 rA r-4Acceptable

Size A1 A2 81 82 E J
t.d.l.u.b. (cm)

Min 25 25 25 25 25 15
Max 999 999 999 999 999 25

l€ngth (m)
Min 3.0 2.1 3.0 2.r 0.75 2.r
Max 999 3 .0 999 3 .0 2.r 999

Qualities (See Appendix II)

Acceptable CW, CU, L, LM, L, EM, E, F, X

Unacceptable Q, IP,DP, DM, HP, HM

Non-Millable HB, I{U, H, BU, B, O, SH, T, R

Min. 7o Millable Al L2 81 92 E J
50 50 30 30 50 95

Conditional Maxim[m)

Wind Dryside Overgrowth Checks Branch Branch Circularity Gum Gum BencV
Multiple Multiple Multiple Unsuitable Multiple Multiple

Multiole
A
B

J

14
14
t4
L4

2
3
2
I

2
2
2
0

3 5 3 0 3 8
3 5 3 0 3 8
3 5 3 0 3 8
1 0  1 0  1 0

5 Z
5 2
5 2
0 1

I
2
I
0

1.0
1.0
1.0

1.5
5.0
7.5

1.5
5.0
t - )

l . )

5.0
7.5

Multiple Sweep* and Kink (max) (*Single Sweep and Kink - special cases where deviation calculated)

t.d.l. (max)
300
500
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