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1. INTRODUCTION 

The Forestry commission of N.S.W. has carried out a 

detailed and accurate inventory of the State'~ forest resources 

(FORINS) and stored the data on computer~ Various programs have 

been prepared to analyse the data and produce either tabular or 

map summaries as required. 

Previous estimates of the State's forest resources were 

made in 1951, 1963 and 1970, but each contained varying degrees 

of speculative data and could only be'used in a general way. 

The impetus for an accurate ~nd detailed inventory came from 

two sources: 

The need for essential resource data for the 1974 

FORWOOD Conference; and 

a desire of the government in 1971 that a complete 

survey of the forest estate in N.S.W. be undertaken. 

The FORINS inventory was achieved by taking a systematic 

sample of points over the whole State. For each po~nt, 21 

parameters were evaluated from maps or photo interpretation. 

These parameters fell into two main groups - one essentially 

geographical included information on location in the Commission's 

administrative subdivisions, rainfall, etc. The other en­

compassed details of the forest stand. 

The techniques developed for FORINS are applicable to many 

types of resource inventory. The stored data is detailed 

and is sufficiently ~e1iable to provide broad scale information 

for the Commission's planning purposes. 

2. DESIGN CONSIDERATIONS IN THE INVENTORY METHODOLOGY 

The inventory was designed so that the' parameters or 

attributes recorded were as objective as possible. This helped 

speed the collection of data as observers did not have to in­

tegrate the values of several parameters to derive the values 

of one subjective parameter. Although additional parameters 

had to be measured these were objective evaluations, which were 

quicker to handle and had two other advantages: 
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• Several different observers could be used as 

objective measurements minimise differences 

between observers. 

• They allowed more flexibility in inventory as 

a whole, and information collected became a 

"data bank" which was used to answer questions 

not envisaged at the start of the inventory. 

This objectivity and flexibility in designing the 

inventory was essential to provide answers for the two projects 

which gave the initial impetus for the work - particularly as 

detailed requirements had not been finalised for either project, 

when the inventory was started. 

A major consideration in designing the inventory was the 

need to provide accurate answers quickly, using the personnei 

and facilities available to the Forestry Commission. Skilled 

aerial photo interpreters within the Commission were used to 

collect most of the data and computer facilities were used to 

edit, store and process the data to provide tabular and map pres­

entation of results. From the outset it was considered necessary 

to provide a statistical measure of the reliability of the 

sampling technique used. 

Because the marginal cost of collecting values of additional 

parameters was low, several we~e included to make the data more 

comprehensive and flexible. 

Secondary considerations in the design were the provision 

of a framework to which future assessments of individual State 

Forest areas could be tied, and the establishment of an inventory 

system that could be updated if required. 

3. OUTLINE OF INVENTORY METHOD 

The whole State, including the A.C.T., was covered by a 

systematic grid of points based on the standard military 1000 yard 

grid. In the eastern section of the State - the most important 

from a forestry viewpoint.- the grid interval was 3000 yards. 

For small sections of the State of moderate forestry importance, 

mainly around Bathurst and in the Riverina, the grid interval was 

6000 yards. For the remainder of the Stqte an interval of 12,000 

yards was used. In all discussions in this report the 3000 yard 

grid referred to is taken to include the 6000 and 12,000 yard 
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TABLE 1 

pistrict Invento~ Area Dedicated 1\rea 
Thousands (hectares) 

Baradine 482 466 

Bathurst 117 104 

Casino 225 ,224 

Coffs Harbour 215 196 

Dubbo 175 182 

Forbes 117 110 

Glen Innes 249 247 

Metropolitan J1 29 

Newcastle 166 170 

South Coast 253 267 

South East 137 126 

Taree 171 161 

Turnut 152- 109 

Wagga Wagga 235 222 

Wauchope 123 117 

West Kempsey 180 155 

(iii) The percentage of the total area of the State in some specific 

categories of interest are given in Table 2. One point of 

major interest is the large area of Leasehold-State Tenure, 

most of which is Western Land Leases in the Western Division 

of the State. 

TABLE 2 

Percentage of the total Area of the State by Categories 

Category 

State Forest 

Vacant Crown Land 

Leasehold - State 

- Private 

Private Property 

Wet sclerophyll 

Dry sclerophyll 

Savannah Woodland 

Natural Grassland 

Agriculture - pasture 

- crops 

Settlements 

Forest 

Not Forest 

Carrying useful timber volume 

% of state (Area) 

3.8 

3.5 

48.3 

3.6 

36.4 

1.4 

8.3 

9.3 

36.9 

18.3 

5.9 

1.6 

20.0 

80.0 

10.2 

l, 
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(iv) The area of land carrying useful timber volume is B.24 million 

ha. The percentage of this falling in various categories is 

given in Table 3. 

TABLE 3 

Percentage of the Area Carrying useful timber Volume in 

Categories 

Catego!Y, 

State Forest 

V.C.L. 

Leasehold state 

Private 

Blackbutt 

Moist Hardwood - Gully 

Dry Hardwood 

Spotted Gum 

Stringybark 

Scribbly Gum and Others 

Messmate Brown Barrel 

New England Blackbutt 

White Cypress Pine 

% of Total 

'26.2 

lB.2 

16.5 

27.7 

4.7 

7.1 

12.2 

5.9 

13.3 

B.l 

10.0 

4.7 

15.3 

6.2 Maps 

Examples of maps produced by the mapping program included in 

Appendix No. 2 are: 

Map 1 

Map 2 

Map 3 

section of a line printed map, blocked in to 

provide visual impact. 

Land tenures within a 70 mile (113 km) radius of Sydney. 

This map with drawn boundaries was produced by 

joining several line printer maps, attaching pr~nted 

legends and photo-reducing this to the appropriate 

scale which is 1:1,000,000. 

Species .types for the Hawkesbury Catchment at 

1: 1,000,000 drawn on a plotter. 

Many other maps were produced and some of these are listed 

below • 

A Forest Species Map of N.S.W. Scale 1:1,000,000 4 sheets 

B. Vegetation Structure Map of N.S.W. Scale 1:1,000,000 

4 sheets. 

C Forest Species Map of N.S.W. - FORWOOD Resources Panel. 

Scale 1:1,000,000 4 sheets •. 
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Thi$ map differs from A in that the 20 species types 

in A have been amalgamated into 11 su~er types. 

D Map of Slope classes - Sydney Forestry Sub-districts. 

Scale 1:216,000. 

E A series of a maps covering the area included in the 

South Coast Forest Land Use study by the A.N.U. ' 

Scale 1:216,000. 

F Volume class map for the area within 100 miles (161 k~) 

of Nowra. Scale 1:216,000. 

7. DISCUSSION 

7.1 Grid Sampling 

The method of grid sampling, recording many parameters for 

a grid ,of points, proved very successful. It allowed data collection 

for a wide range of geographic, vegetation, forestry and general land 

use parameters. As these parameters and their values can be made 

objectively collection of data was easier and quicker. 'This in 

turn enhanced the value of the data, for its objective form reduces 

the likelihood of it going out of'date. Data redundancy is more likely 

to occur with subjective parameters, where the basis for evaluation 

changes or proves unsuitable. In this situation the data often ex­

pensively collected is unsatisfactory. Objective parameters however, 

can be combined in different ways at any time to provide information 

for each specific problem. By putting the parameters on a grid they 

may be displayed quickly and cheaply in map form to show the spatial 

distribution of parameter values, or a combination of parameters. 

Usually the approach to collecting data involves drawing 

boundaries around either the differing values of a single parameter 

or areas which are apparently homogeneous, followed by a description 

of these areas in terms of the values of a number of parameters. 

The drawing of boundary lines on aerial photos for subsequent 

transfer to conventional maps presents two major problems. First it 

is time consuming and expensive. Second the delineation of a boundary 

line between values of a biological-type parameter is often difficult 

because of the gradual, change from one value to the next, requiring a 

subjective estimate to be made of the boundary's location. Also, 

this boundary is difficult to check and correct in the field. 

With the "single parameter" approach the final result is a 

detailed expensive map of only one parameter. The "homogeneous area" 
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approach either assumes that the values of several parameters change 

on the same boundary, which mayor may not be valid depending on the 

parameters; or, if the assumption is not made then the number of 

possible combinations and hence number of homogeneous areas is very 

large. 

The 'homogeneous area" approach once used by N.S.W. Forestry 

COnunission; was abandoned in favour of the "single parameter" 

method. The "homogeneous area" approach produced complex maps due 

to the large number of possible parameter combinations and the fact 

that apparently homogeneous areas had considerable internal variation 

and, conversely, apparently different areas were in fact similar. 

Another problem at that time was the difficulty of storing· and 

manipulating the data. Since the advent of computers this is no 

longer a problem. 

Another shortcoming of the "homogeneous area" approach is 

that verbal descriptions of each area are often made to account f0r 

variations within each area. This is necessary as an alternative 

to increasing the number of "homogeneous areas" which have to be 

identified in order to cover the variations. These non-parametric 

descriptions do not lend themselves to computer storage which 

decreases their usefulness. Grid sampling eliminates these problems. 

If homo~eneous areas must be delineated, the parameter, or combination 

of parameters about which homogeneity is required, can be selected.. 

The"boundary drawing" methods produce maps with much finer 

detail than grid sampling unless the grid inte,rval is very small and 

a large number of points is evaluated. However a suitable grid 

interval can' be used to give accurate information for broad and medium 

scale planning. Also, day to day planning can,be ~ased on inspections 

of the areas of immediate interest e~ther from aerial photos or in 

the field. 

Reliability statistics can be aerived for grid sampling data. 

With field checking and measuring of a small number of the grid 

sample points it is possible to: 

(a) calculate improved reliability statistics for 

discrete or qualitative parameters. 

(b) use regression techniques to improve the use and 

reliability of continuous or quantitative parameters. 

The latter '~pproach has been used successfully in 

forest assessments. 
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7.2 Resource Data Bank f6r State 6f N.S.W. 

The inventory data in fact is a resource data bank for 

the State for the parameters, and combinations of these, 'recorded. 

As such, the inventory has produced the fi~st'reliable 

maps and/or s~atistics covering ~he State ,for such things as vegetation 

structure types, forest species types, slope classes, etc. 

The data is such that information regarding any 6ne'parameter 

or combinations of parameter can be, quickly obtained for the whole 

State or any defined part of the State. Als6 reliability estimates 

can be calculated for the information. Because of the grid interval 

used, any information extracted from the data is usually only ~alid 

over relatively large areas. It can' be used for obj,ectively locating, 

and isolating areas of particular interest because of certain attributes 

and these can be subjected to a more detailed examination. This 

allows exclusion of areas of low interest and the selection is objective. 

8. CONCLUSION 

The inventory produced the reliable results required for the 

two projects which gave the initial impetus for the work. 'It 

must be stressed that it is broad scale and the results are only 

valid over relatively large areas. A decision on the minimum reliable 

area can be made from the standard errors. The ,inventory can be used', 

to'identify areas of possible forestry interest, which can'then be 

sub,jected to more intensive inspection or assessment.' 

As well as satisfying initial requirements, the inventory 

has produced a valuable data bank of information covering the 

vegeta tion, and:' in more detail" the forests of N. S • W. As such ~ t 

has proved useful in providing information to answer a wide range 

of queries. 

Experience gained in data handling, and in the application 

of computers to mapping, has been very valuable. Already these 

techniques have been applied to other projects. The method of using 

photo estimates calibrated by regression techniques from limited field 

samples has been further de~eloped and used as the basis of assessing 

the pulpwood resource in the Eden District. The use of photo point 

sampling and computer mapping should reduce tenfold the time taken to 

prepare forest species or volume maps without loss in accuracy •. 

The technique used for the invenb?ry al~owed an estimate of 

the forest resources of N.S.W. to be completed in less than 12 months. 

It is also directly applicable to a wide range of other land 

research, environmental or resource surveys or studies. 
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Appendix 1 - Table 1 

Vegetation Structure by Tenure Classes for New South Wales 

(thousands of hectares at 1.7.71) 
Tenure Classes 

Vegetation Class State National Vacant Leasehold Leasehold Private Private Other Other Total 
Forest Park Crown Land State Private Industrial Forested 

R.F. Sub-tropical 30 8 1 1 0 0 5 0 0 ·44 
R.F. Dry 59 5 20 25 8 0 44 .2 0 163 
R.F. Warm-temperate 37 2 9 0 0 1 6 3 0 58 
R.F. Cool-temperate 10 3 8 0 0 0 13 1 0 34 
Wet Sclerophyll 450 90 297 53 17· 5 226 23 0 1160 
Dry Sclerophyll 1269 391 1568 1086 254 25 1932 151 0 6675 
Swamp Sclerophyll 5 1 8 7 2 3 62 4 0 92 
Tall Woodland 77 50 6 37 9 0 78 2 0 259 
~avanna Woodland 693 297 188 3329 388 0 2550 55 0 7500 
Mailee 12 1 5 3046 60 0 114 3 12 325~ 
Heath 17 29 58 5 4 0 ·75 1 0 189 
Scrub 79 27 42 3690 44 0 196 33 38 4149 
Saltbush 0 0 0 4816 0 0 132 3 24 4976 
Natural Grassland 59 124 89 20557 a04 0 7692 135 341 29801 
Bog, Fen , Herbfield 8 35 35 7 5 0 58 9 15 172 
Sand Ridge 1 2 7 50 1 0 5 2 2 68 
Rock 31 35 163 81 28 0 109 13 3 462 
Agricul ture P' ture 38 17 199 1361 804 6 12119 57 220 14821 
Agricul ture Crop 13 1 96 519 478 0 3589 17 62 4775 
Agricul ture Plant 1 0 1 12 0 0 77 0 1 91 
Forest Plantation 98 1 0 0 0 4 10 0 0 112 
Planted Windbreaks 12 ·0 0 2 0 0 16 12 2 44 
Settlements 43 12 8 92 35 0 251 7 813 1261 
Water 4 11 24 129 5 0 81 8 306 566 
Dry Lakes 0 0 0 108 0 O· 0 0 0 108 
Total 3044 1142 2832 39012 2945 44 29439 540 1839 80832 



Appendix 1 - Table 2 
Standard Error Percentages for Table 1 

Tenure Classes 

Vegetation Class State National Vacant Leasehold Leasehold Private Private Other Other Total Forest Park Crown Land State Private Industrial Forested' 

R.F. Sub-tropical 15.8 . 30.1 100.0 100~0 .0 .0 40.8 .0 .0 13.0· R.F. Dry 11.2 40.8 19.2 17·4 30.1 .0 13.0 70.7 .0 6.8 R.F. Warm-temperate 14.3 57.7 28.9 .0 .0 . 100.0 35.4 50.0 .0 11.4 R.F. Cool-temperate 27.7 50.0 31.6 .0 .0 •. 0 24.2 100.0 .0 14.9 Wet Sclerophyll 4.0 9.1 5.0 11.9 20.8 40.8 5.7 18.2 .0 2.5 Dry Sclerophyll 2.4 4.3 2.2 2.7 5.6 17.4 2.0 . 7.0 .0 .9 'Swamp Sclerophyll .40.8 100.0 30.1 33.3 57.7 50.0 11.0 44.7 .0 9.0 Tall Woodland . '16.0 12.2 35.4 18.0 28.9 .0 10.7 70.7 .0 6.4 "$~vanna Woodland 10.6 6.4 11.1 4.3 9.8 .0 3.3 15.8 .0 2.2 Mjtllee 100.0 100.0 40.8 6.3 44.7 .0 22.9 100.0 100.0 5.9 Heath 35.4 16.2. 11.6 50.0 44.7 .0 13.9 100.0 • 0 7.4 . Scrub 25.8 21.8 13.4 5.5 37.3 .0 12.5 30.1 44.7 4.4 Saltbush .0 .0 .0 5.0 .0 .0 24.2 100.0 70.7 4.8 Natural Grassland 28.9 10.5 21.3 2.3 9.5 .0 3.0 19.2 17.4 1.7 Bog,Fen,Herbfield . 31.6 14.7 14.6 33.3 37.8 .0 11.4 28.9 44.7 6.8 Sand Ridge 100.0 70.7 33.3 40.8 100.0 .0 37.8 70.7 57.7 18.0 Rock 15.6 14.7 7.7 13.0 37.8 .0 14.0 24.2 50.0 5.0 Agricul ture P' ture 17.4 25.4 8.6 '3.7 4.7 35.4 .9 11.9 '9.0 .8 Agriculture Crop 70.7 100.0 35.4 12.0 12.7 .0 3.6 44.7 37.8 3.2 Agricul ture Plant. 100.0 .0 100.0 100.0 .0 .0 13.1 .0 100.0 12.7 Forest Plantation 8.8 100.0 .0 •. 0 .0 44.7 27.7 .0 .0 8.2 Planted Windbreaks 100.0 .0 .0 57.7 .0 .0 21.8 100.0 57.7 18.6 Settlements 28.9 31.6 31.6 26.7 37.8 .0 7.6 40.8 4.4 3.6 Water 53.4 35.4 26.7 23.6 57.7 .0 14.5 35.4 5.6 4.8 Dry Lakes .0 .0 .0 33.3 .0 .0 .0 .0 .0 33.3 Total 1.8 2.8 1.7 1.2 2.9 13.1 .6 4.7 3.1 .0 

.. . .. 
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Appendix 1 - Table 3 

Forest Species Types by Tenure Classes for New South ~ales 

(thousands of hectares at 1.7.71) 

Tenure Classes 

, Species Types State National Vacant Leasehold Leasehold Private Private Other Other Total Forest Park Crown Land State Private Industrial Forested 

R.F. Sub-tropical 30 8 1 1 0 0 4 0 0 44 
R.F. Dry , 59 5 21 25 8 0 44 2 -0 164 
R.F. Wa:t'Dl-temperate' 37 2 10 0 0 1 6 3 0 59 
R.F. Cool-temperate 10 3 8 0 O. 0 13 1 0 34 
Mari time and Swamp 5 :0 25 15 7 3 103 4 0 162 
Blackbutt 199 13 39 20 10 8 94 8 0 391 
Tallowwood-Bluegum 80 2 8 4 5 0 23 6 0 126 
Moist Hardwood-Gully 211 34 160 26 13 5 142 10 0 600 
Dry Hardwood 282 9 141 208 61 12 467 21 0 1202 
Spotted Gum 180 1 31 50 29 3 201 2 0 497 
Silvertop Ash 92 28 250 9 7 0 48 1 0 434 
Stringy-bark 161 83 363 233 50 2 515 35 0 1442 
Scribbly Gum et al 81 120 482 187 51 1 412 86 0 1419 
Snow Gum 15 199 22 113 17 0 242 29 0 637 
Alpine Ash 21 40 0 3 0 '0 1 2 0 67 
M'mate-Brown Barrel 236 158 231 99 11 0 139 11 1 886 
New England Blackbutt .144 5 54 122 31 0 62 2 0 421 
Yellow-White Box 47 16 124 388 91 0 819 14 0 1498 
West. Box lronbark 263 96 89 2121 174 0 868 15 0 3626 
Black Cypress Pine 29 31 41 68 13 0 121 0 0 309 
White Cypress Pine 373 0 12 686 92 0 436 0 0 1599 
Ri ver Red Gum 101 0 0 163 14 0 164 0 0 441 
Plantation-Radiata 90 1 0 0 0 0 2 0 0 93 
Plantation-Slash 4 0 0 0 0 0 8 0 0 11 
Plantation-Hoop 1 0 0 0 0 0 0 0 0 1 
Plantation-Hardwood 3 0 0 0 0 4 1 0 0 8 
Plantation - Poplar 0 0 0 0 0 0 1 0 0 1 
Not Fo~est 290 281 116 34471 2264 6 24506 288 1838 64667 
Total 3044 1140 2833 39012 2945 43 29439 540 1839 80835 



Appendix 1 - Table 4 

Forest Species Types by Tenure Classes within 70 miles of Sydney. 

(hectares as at 1.7.71). 
Tenure Classes 

Species Types 
State National Vacant Leasehold Leasehold Private Private Other Other Total 
Forest Park Crown Land State Private Industrial Forested 

~F. Sub-tropical 0 0 0 0 0 0 0 0 0 0 
R.F. Dry 0 0 0 O. 0 0 0 0 0 0 
R.F. Warm -temperate 0 753 1505 0 0 0 3763 1505 0 7525 
R.F. Cool-temperate 0 1505 0 0 0 0 8278 753 0 10536 
Mlri time and Sw~p 0 0 5268 1505 O. 0 14298 0 0 21071 
Blackbutt 8278 753 3763 0 0 0 5268 3763 0 21824 
Tallowwood-Bluegum 0 0 0 0 () 0 0 0 0 0 
Moist Hardwood-1Sully 3762.7 18813 51173 2258 0 0 30102 . 6020 0 145993 
Dry Hardwood 8278 753 43647 . 7525 .753 0 32359 .16556 0 109871 
Spotted Gum 11288 0 2258 753 0 0 25586 753 O. 40637 
Silvertop Ash 3010 11288 4515 0 0 0 753 753 0 20319 
Stringybark 18813 15051 118901 6020 0 0 35369 22576 0 216731 
Scribb1y Gum et a1 25586 105356 200928 10536 1505 0 91057 64718 b 499686 
Snow Gum 0 0 0 0 0 0 0 0 0 0 
Alpine Ash 0 0 0 0 0 0 0 0 0 0 
M e.ssmate-Brown Barrel 4515 ·18061 27091 3010 0 0 5268 7525 0 654'71 
~w Eng1an~ Blackbutt 0 0 0 0 0 0 0 0 0 0 
Yellow-White Box 3763 753 6020 753 o· 0 16556 753 0 28597·. 
West. Box Ironbark 0 0 3010 0 0 0 753 0 0 3763 
Black cypress Pine 0 () 0 0 0 '0 0 0 0 0 
White Cypress Pine 0 0 0 0 0 0 0 0 0 0 
River Red Gum 0 0 0 0 0 0 0 0 0 0 
Plantation-Radiata 5268 0 0 0 0 0 0 0 0 5268 
Plantation-Slash 0 0 0 0 0 0 0 0 0 0 
Plantation-Hoop 0 0 0 0 0 0 0 0 0 0 
Plantation-Hardwood 0 0 0 0 0 .0. 0 0 0 0 
Plantation-Poplar 0 0 O· 0 0 0 0 O· 0 O· 
N>t Forest 12041 57193 88800 9030 1505 0 437'978 39885 239307 885739 

138467 230277 556879 41390 3763 0 707.387 165559 239307 2083029 
'Ibtal 
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APPENDIX 2 - MAP. 1 
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