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6 Ensuring outcomes

6. Ensuring outcomes

6.1 Auditing of forestry operations

An audit is a planned activity involving staff from DECCW 

and the landholder or their representative. The landowner 

can request an audit from DECCW at any stage. DECCW 

may undertake audits at anytime during, post or pre 

forestry operations, with or without the landholder’s or 

contractor’s consent.

DECCW will contact the landholder or their representative 

and arrange a suitable time for the audit. Audits will be 

conducted by trained and experienced DECCW officers, 

who will discuss the landholder’s operations and inspect 

the property to examine aspects of the forestry operations 

being conducted.

Aspects to be examined may include the protection of 

environmental values, retention of residual basal area, and 

regeneration. The results of the audit will be discussed with 

the landholder.

The aim of the audit is to:

Ensure the landholder and operator comply  »

with the Code

Gather information to support any audit findings »

Discuss audit outcomes and any follow-up actions  »

with landholder

Improve operational best practice »

6.2  Reporting requirements

 The Code reference: 2.2

The Code requires landholders to report to DECCW if they 

have carried out PNF operations in the previous year, or if 

they plan to undertake PNF operations in the current year.
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Landholders do not need to provide a report if they have 

not carried out any PNF operations in the previous year, and 

have not carried out (or intend to carry out) PNF operations 

in the current year.

A sample report is available at www.environment.nsw.gov.

au/resources/pnf/annual_reporting_template.pdf

Reports may be submitted by post, via email or online to 

DECCW, and are due at the end of March each year. 

6.3 Forest management certification

Many markets for forest products are increasingly demanding 

timber that has been produced under a forest management 

system which has been certified to either the Australian 

Forestry Standard (AFS) or the Forest Stewardship Council 

(FSC). Forest management certification offers landowners 

the opportunity to access a wider range of markets by 

implementing and having certified a system of operations. This 

ensures that operations are undertaken legally, to the highest 

standards and under a regime of continuous improvement.

It is possible for smaller owners to participate in Group 

Certification schemes (for AFS or FSC or both), which reduce 

certification costs while still offering the additional environmental 

management and product marketing advantages.

6.4 Additional resources

DECCW document (available on the DECCW website at 

www.environment.nsw.gov.au/pnf/ ): 

Sample ‘Annual Reporting Template’ 

Certification: 

Australian Forestry Standard – www.forestrystandard.org.au 

Forest Stewardship Council  – www.fscaustralia.org 
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7 Tools to help you

7. Tools to help you

7.1 Equipment

There is a range of equipment which is recommended or 

useful to assist you to plan, undertake and monitor native 

forestry operations.

7.1.1 Basic equipment

Equipment that you should have:

30 metre tape for measuring distance and tree height »

A compass »

Clinometer for measuring ground slope, road grade and  »

tree height

Dendrometer/relaskop or basal area prism for measuring  »

basal area

Diameter tape for measuring trees »

Global Positioning System (GPS) for locating mapped  »

features in the field

String line and string line level »

Binoculars (for locating nesting sites in trees) »

Field note book »

Tree marking tape or paint   »

7.2 Mapping skills

Running a native forestry operation requires skills in map 

reading and interpretation. Maps assist the reader to locate 

themselves, features and details of the forest operation.
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7.2.1 Map Reading

The Forest Operation Plan map

The main map you will use during the PNF operation is the 

FOP map (Figure 7.1). The base FOP map is provided by 

DECCW and will include the following features:

Property boundary »

Boundary of the approved PNF area »

Areas excluded from operations »

Contours »

Drainage features »

North arrow »

Map scale »

Legend »

Additional features must be marked on the FOP by the 

person planning the forestry operation. These features 

include, but are not limited to,

Existing and proposed roads »

Existing and proposed drainage feature crossings »

Log landings and portable mill sites »

Landscape features »

The FOP map is based on a topographic map. If the forestry 

operations area for the current operation does not include 

the entire approved PNF area, the FOP map will show the 

area covering the current operation. This is referred to as the 

FOP area in the FOP.

Symbols are used on maps to represent features which 

exist on the ground. These symbols are shown in the 

FOP map legend.
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Figure 7.1: An example of a FOP map
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7.2.2  Interpreting the Forest Operation 
Plan map

Direction

The FOP map is aligned with the top to the north and the 

bottom to the south. 

Orientating a map

The map is oriented when it is placed in the same alignment 

as features on the ground. This is done by rotating the map 

until identifiable features lie in the same direction on the 

map as on the ground. Alternatively, orientation can be 

achieved by aligning the top of the map with the north end 

of the compass needle. 

Orienting the map when it is being read is a good habit to 

get into. It helps with interpreting features on the map and 

finding those same features on the ground.

Scale

The map scale is the relationship between distance on the 

map to the actual distance on the ground.

How do I…

Use the map scale

A scale of 1:25,000 means that 1 unit of distance on the 

map represents 25,000 units on the ground. 

So, 1 centimetre on the map = 25,000 centimetres on the 

ground (this is the same as 250 metres or 0.25 kilometres)

A scale bar on the map is another way to determine distance 

on the ground (Figure 7.2).
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Figure 7.2: Example of a scale bar from a FOP map
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Contour lines

Contour lines are drawn on the map to connect points that 

are the same height above a known point.  On the map, 

each contour is drawn at a specific height above sea level, 

with the vertical distance between contours being the same 

distance. This difference in height is called the contour  

interval. The contour interval on the FOP map is 10 metres. 

Some contour lines have the height above sea level printed 

in places along the line.

The height and spacing of contours relates to the shape 

(topography) of the ground (Figure 7.3).

Figure 7.3: The relationship between contour lines and slope
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The most important points to remember about contour 

patterns are:

contour lines close together indicate steep slopes »

contour lines far apart indicate gentle slopes »

evenly spaced contours indicate uniform slope »

Each topographical feature such as a ridge, knoll or stream is 

represented by characteristic contour patterns (Figure 7.4).

Figure 7.4: Topographic map with features labelled 

Knoll with height marked

Ridge

Contour 

line with 

height 

marked
Drainage line

7.3 Measuring trees and stands

Measuring trees and stands provides useful information 

about how much wood is present on your property. These 

measurements are also required to ensure that you comply 

with a number of sections of the Code.

7.3.1 Height

Measuring tree height

There are a number of ways to measure tree height using a 

variety of measuring tools from a tape measure, a clinometer 

and tape measure, to a Vertex. Each method varies in its 

accuracy and ease of use.
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The easiest technique is by using a tape measure and two 

people. The first person stands well back from the tree, and 

the second person stands at the base of the tree.

Holding a 40 centimetre section of tape vertically out in 

front of them, the first person closes one eye and looks past 

the edge of the tape so the tree appears next to the tape. 

Moving the tape so the end (0 centimetre) lines up with the 

base of the tree, they can then measure the apparent height 

to the top of the tree.

The next step is to mark 10% of this apparent height on 

the tree. The second person puts a mark on the tree where 

the first person tells them to (the point where 10% of the 

apparent height is). The height from the ground to the mark 

on the tree is 10% of the tree height. Measure this height on 

the tree and multiply the measurement by 10 to get the total 

tree height. For this method, there is no need to know how 

far away the first person is from the tree or to worry about 

sloping land.

Measuring stand height

Stand height is the average height of the five dominant trees 

within the stand of each broad forest type. These trees must 

be within the proposed harvest area. 

7.3.2 Measuring tree diameter

In Australia it is standard practice to measure the diameter 

of a tree at 1.3 metres above the ground on the uphill side. 

This is termed ‘Diameter at Breast Height Over Bark’ (DBHOB). 

A height of 1.3 metres is used because it is a convenient 

height for most people, is usually above any buttressing or 

fluting at the base of the tree and is usually not obstructed 

by undergrowth. Diameter is usually measured with a 

fibreglass or metal diameter tape and is expressed in 

centimetres, rounded down to the nearest whole centimetre. 

(Figure 7.5) 
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Figure 7.5: Measuring tree diameter

• Read diameter in line with zero

• Here diameter is 35.5 cm

• Round down to 35 cm

30
31

32 33 34 35 36

0 1 2 3 4 5 6 7 8 9

7.3.3 Basal area

Tree basal area

Basal area (BA) is the cross-sectional area of a tree measured 

at breast height (1.3 metres) over bark (Figure 7.6). As this is 

an area measurement, the units are in metres squared.

Figure 7.6: Tree and stand basal area
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Stand basal area

Stand basal area is the sum of the basal areas of all trees 

within the operational area expressed in metres squared per 

hectare (Figure 7.6). Imagine you cut down every tree in a 1 

hectare area of land and that all the stumps were 1.3 meters 

high. The stand basal area is the total surface area of all of 

those cut stumps. Stand basal area can be measured in either 

of two ways, angle count sampling, or fixed area plot.
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Angle count sampling: This method provides an easy and 

unbiased measurement of basal area using one of a range of 

tools for determining basal area (Figure 7.7).

Figure 7.7: Dendrometer and rod relascope for angle count sampling.

Dendrometer

Rod relascope

The method requires the measurer to stand adjacent to a fixed 

point and ‘sweep’ around with the eye above the fixed point, 

assessing which trees are  ‘in’, ‘equal’ and ‘out’. All the trees that 

are ‘in’ and ‘equal’ are tallied as 1 and 0.5 trees, respectively 

(Figure 7.8). The final tally is multiplied by a basal area factor 

(BAF) to determine the basal area for the angle count plot.

Figure 7.8: Assessing ‘in’, ‘equal’ and ‘out’ trees using a BAF of 2

Fixed area plots: This method requires the user to establish a 

number of fixed area plots within which the diameter of each 

tree is measured and converted to a basal area. The basal 

area for each tree is then summed and converted to a basal 

area per hectare, by adjusting for the area of the plot.
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In the Code, stand basal area is assessed by taking an average 

across the stand in accordance with approved guidelines 

(see ‘Additional resources’ at the end of this section). Angle 

count sampling is quicker and easier than fixed area plot 

measurement, but is less accurate. 

7.4 Assessing regeneration

The Code requires landowners to assess regeneration and 

stocking 24 months after a regeneration event occurs. In the 

Code for Southern NSW, a regeneration event is defined as a 

harvesting or thinning operation. Stocking and regeneration 

rates must equal or exceed the requirements of the Code.

7.5 Using Global Positioning Systems 

Global Positioning Systems are an accurate means of 

identifying where you are in the forestry operations area and 

can be of significant value for mapping and for field marking, 

particularly in dense undergrowth or where topographic 

features are not obvious. Various hardware and software 

are used to locate certain points on the earth (e.g. property 

boundaries, roads). This technology uses a receiver to pick up 

signals from satellites that orbit the earth and convert these 

signals to provide the location of the GPS unit. Although they 

can be very accurate, the accuracy is limited by the quality 

of the receiver, satellite reception, topography, canopy cover 

and other factors.

Even if you have a GPS, you still need to be able to 

understand and interpret topographic maps. 

7.6 Additional resources

DECCW documents (available on the DECCW website at 

www.environment.nsw.gov.au/pnf/ ): 

Guideline 1 –  Guidelines for assessing regeneration 

and stocking 

Guideline 4 – Techniques for measuring stand height 

Guideline 5 – Techniques for measuring stand basal area 

TAFE NSW offer courses in mapping – www.tafensw.edu.au 


