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1. INTRODUCTION 

1.1 Outline 

The motivation of this report is to describe in detail the 

FOrest Resource INventory System (FORINS), to critically review results 

obtained to date and to outline possible future developments. 

FORINS, one of several management information systems in use 

by the Commission, had as its genesis the need to provide State wide 

resource information for FORWOOD. This project has been described in detail in 

other papers by Hoschke and Hoschke & Wilson. Since then it has been 

developed considerably and applied to a variety of resource inventory 

projects. 

It has proved itself a powerful, flexible and efficient 

system of collecting, storing and analysing a wide ,range of voluminous 

data for forest land use planning. It is operational in its present 

form and will be further developed and improved. 

FORINS uses a form of systematic multivariate sampling. 

Basically the values of several parameters are evaluated and recorded 

for each point located on a systematic square grid covering the project 

area. This means that spatial distributions as well as parameter values 

are available. There are three essential elements to the system. First 

it is a sampling process and does not attempt to determine the boundaries 

of any parameter value. Second is the evaluation or data collection 

element which is generally based on available maps or from A.P.I. (air 

photo interpretation). Third is the computing element which stores and 

manipUlates the large volume of data collected. 

It is an extremely flexible system with the capacity to· 

assess, store and analyse several parameters at the same time. This 

contrasts with conventional boundary drawing methods such as the 

"single parameter" approach where each parameter is considered in isolation, 

and the "homogeneous areas" approach in which so called homogeneous areas 

are delineated and several parameters are evaluated for the area. 

1.2 Examples 

During the development 'of FORINS it has been used to collect 

data and provide information for a wide variety of management planning 

projects. A detailed description and critical review of each of these 

are given in Appendix No. 2. Brief outlines and comments on several 

projects are given here to illustrate the use of FORINS. 

1.2.1 Eden 

Information was required on the volume'of timber, sawlog and 

chipwood, on the 250 000 ha supply. zone. Normally this would have been 
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obtained by establishipg 120-200. field plots and may have been followed 

by the preparation of a species type map, a "si,ngle parameter" 'type of 

map. Howev:er using FORINS the area was assessed using 1260 photo points 

at which 10 parameters were evaluated. Tb improve the estimates 

particularly of the volume parameters, two phase sampling, involving 

the establishment of field plots at 84 of the points (1 in 16), was used. 

Using this data regression equations were developed correlating photo 

estimated with actual volume. A reliable estimate of volume was achieved, 

with the bonus of maps of all the parameters particularly of species types 

and volume types. 

1.2.2. Wandella 

Tb assist in planning mainly of a roading pattern the spatial 

distribution of timber volumes was required. Normally this would have 

been obtained from a "single parameter" map of volume types. 7 parameters 

were evaluated for 2000 points covering the 8000 ha. The parameters were, 

sit~ height (5 values), slQpe (6), aspect (9), mining timber volume (3), 

understorey (5), sawlog volume (9), and species type (14). 

Although some problems were experienced with A.P.!., satisfactory 

maps of the parameters were available much earlier than would have been 

possible using conventional techniques. 

1.2.3 Bulga 

Some 60% of the area has been logged to varying standards, the 

remainder being wllogged. The logged areas have regenerated to various 

levels, some parts being treated for regeneration, others not treated. 

The major management problems are the determination of an order of 

working, including the decision to log or not log previously cut over 

areas, deciding which areas have regenerated successfully and which of 

the unregenerated areas could profitably be treated. Tb answer these 

questions by conventional means some form of "single parameter'" typing 

would be tried. The single parameter would be a complex subjective one 

of various operation (logging and regeneration) classes. These classes 

would be based on several basic parameters such as species type, stand 

density, merchantable'volume, stand size (height and density) and slope. 

Such operation classes would be very subjective and difficult to interpret. 

using FORINS, 12 basic parameters are being evaluated at ~5,000 points 

over the 60 000 ha. These parameters are compartment number, altitude, 

species type (20 values), crown cover (3), sawlog volume (6), stand size 

of mature trees (4), regeneration species (11), regeneration size (4), 

regeneration status (8), slope (7), aspect '(9), and rock occurrence (2). 

This project is, still in progress but it appears that the 

very satisfactory results will be produced relatively qti£ckly. 
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1.2.4 Coffs Harbour 

Although the main purpose of this project is to assess tpe 

volume of timber available and its spatial distribution additional 

parameters have been included to allow multiple use planning on 

State Forests. Besides the 400 000 ha of State Forest the survey will 

cover all other lands, a total of 1 million ha. This will enable the 

interaction of various land uses under var~ous tenures to be studied. 

Variable sampling rates have been used, the State Forest areas being 

more intensively sampled. Two phase sampling involving the measurement 

of field plots will be used to improve the precision of the project. 

This, and the State project, illustrates the use of FORINS 

for broad scale, multiple use planning, covering large areas and using 

large numbers of parameters. 

1.2.5 Kendall 

This is a very different use of FORINS to the previous examples 

in that the history of the stand is being recorded, without any A.P.I. 

data input. Numerous maps recording cultural operations, fires etc. and 

their date of occurrence are maintained for most managed forests. These 

maps are often at different scales. Where the management is intensive,. 

over a number of years·the maps become very complex and confusing. This 

led to the trial of FORINS as an alternative means of maintaining these 

records. 

A trial area of 1736 ha has been sampled with a 100 metre 

grid (1 point per ha), for some 30 parameters. These include various 

logging operation~, treatment.,. bushfires and their year of oc~urrence, 

together within such parameters as altitude, species type slope and 

aspect. It is now possible to correlate the complex history of the area 

with the present stand. 

2. PARAMETERS 

2.1 Definitions 

A parameter is a definable characteristic of an individual 

or population, more or less synonymous with variable or attribute. 

Parameters can be very diverse and wide ranging covering fields such 

as biological e.g. Forest species type, vegetation structure; topographic 

e.g. altitude, slope; economic e.g. appraisal zone, distance to ~arket; 

social e.g. shire, local zoning class. Parameters are divided into 

parameter values being the particular value of the parameter in a given 

instance e.g. at a point. The parameter - species type - has parameter 

values - rainforest, blackbutt, dry hardwood etc. The parameter - altitude -

has parameter values - 210, 220, 250 etc. metres. 
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2.2 Selection 

The selection of the most suitable parameters and values is 

an important basic requirement for any project. They should be selected 

and defined in detail at the 'beginning of the project. It may be 

necessary to amend these at a ,later stage but this becomes increasingly 

impractical as data collection proceeds. 

2.2.1 Objectivit~ 

Parameters should be kept as objective as possible, although 

some will always 'tend to be subjective. Objective parameters speed 

up the collection of data as they are easier for the interpreter to 

evaluate. They can also contribute to the maintenance of interpretation 

standards over the period of the project, 'and facilitate the use of more 

than one interpreter, as their differences are minimised. Tb improve 

obj'ectivity several objective parameters are evaluated in the place of 

a subjective parameter which the interpreter would evaluate by his 

integration of the objective parameters. This increase in the number of 

parameters is beneficial as it allows greater flexibility in the use 

of the data. Combinations of parameters other than those originally 

conceived are possible. The system is capable of handling parameters 

additional to the main requirements, in fact it is normal to include 

excess parameters where the marginal cost of coll~ction is low as the 

cost of handling is negligible. 

2.2.2 Level of 'Importance 

For any project, parameters have differing levels of importance 

or value which varies according to the primary objects of the project 

e.g. volume class is more important than species type where volume 

availability and distribution are the primary objects, but this is 

reversed if the main requirement is to plan regeneration treatment. 

The level of reliability or confidence in evaluating a parameter varies 

greatly depending on the nature of the parameter. Parameters such as 

slope and aspect can be evaluated more confidently and with a greater 

degree of reliability than can species type or volume class. The 

variation in levels of importance and reliability must be taken into 

account during data collections and data analysis. 

There is a particular balance to be aimed for in,extensive, 

surveys to ensure that the parameters and values are broad enough to 

cover all possibilities likely to be encountered and still detailed 

enough to allow worthwhile analyses. This applied particularly to the 

State wide survey as parameters had to adequately cover the wide 

diversity of forests occurring over the whole State • 
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2.2.3 Parameter Values 

The same parameters may be used on different projects but 

the parameter values used may vary depending on the scale of the 

project and the relative importance of the parameter. For an intensive 

project (small grid interval) covering a relatively small area it is 

likely that the differences between parameter values will be fine as 

the range within the parameter for the area will be restricted and small 

differences in values are likely to be important in planning. With an 

extensive sample over a broad area the range within any parameter will 

be broad and fine differences less important. Standardisation should 

be attempted mainly by ensuring that the fine divisions of parameter 

values in an intensive project can be aggregated into the broader 

divisions used in extensive samples. In parameter evaluation, particularly 

with A.P.I., there is a limit to which an inter;preter can differentiate 

between values. Within all these co~straints the parameter values within 

a parameter should be as fine as pra~tical. 

2.2.4 Finite Number Concept 

In discussing the parameters to be used in the Ooffs Harbour 

project where the object was to collect resource data for multiple 

use planning, to cover products such as wood, recreation, wildlife, water 

etc. the concept of a finite number of parameters arose. For most planning 

purposes a' reasonable description of the point has proved sufficient. 

It appears' that the point can be adequately described for most purposes 

by about 30 parameters excluding species presence/absence parameters 

which can involve hundreds of species. 

3. SAMPLING 

3 .. 1 Sampling 

FORINS uses basically a sampling process. Systematic sampling 

is used as it is probably the most precise and efficient sampling method 

considering the distribution of most parameter values and it is a 

convenient basis for computerised mapping. No atteropt is made to determine 

the absolute boundary of any parameter value. For most planning purposes 

this is not necessary as the absolute location of the boundary is not 

s,ignificant. The cost of ,accurate boundary location is very much greater 

than that associated with sampling so that it may be warranted only on 

small area, highly intensive planning projects. For many biological 

parameters there is no clear cut boundary but rather a gradual transition 

from one value to another~ 
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3.2 Sampling Error 

There is an error associated with this sampling technique 

which needs to be taken into account when analysing the results. For 

area calculations the percentage standard error (SE%) can be calculated 

by 

/
1 1 SE% = 100 - - -n N 

Where n = number of points with the parameter value 

N = Total number of points in sample. 

There is another error which is due to the incorrect evaluation 

of a point. This error is discussed in Section 4.3.6. 

3.3 Grid'Se1ection 

Normally the Australian Map Grid (A.M.G.), the basic, common, 

metric grid over the whole of Australia, is the base grid for FORINS 

projects. This is the standard grid and is marked on all modern maps. 

Although any arbitrarily chosen grid could be used special marking of 

base maps would be necessary and the combination of individual projects 

to cover larger areas would be more difficult. The use of latitude and 

longitude would introduce the complication of the grid interval varying 

with latitude. 

3.4 Grid Interval 

There are many factors to be considered in the selection of 

the grid interval for a particular project. No hard and fast rules 

have been formulated to assist in the decision but the major factors 

influencing what is essentially a compromise decision are known. The 

interval is largely influenced by the major aim or purpose of the project. 

The greater the accuracy, or the gr~ater reliability for.sma11 areas, 

required the larger the number of points needed hence the smaller the 

grid interval. Conversely for extensive exploratory planning of a low 

value resource a large grid interval will suffice.. The minimum area 

concept i.e. the smallest area usually delineated in conventional 

A.P.I. applies to FORINS to some extent. If it is necessary to 

locate limited area occurrences of a parameter value then 

the grid cell area (grid interval squared) needs to be in the order 

of half the minimum area. Very often the time available to complete 

the job is limited and this reduces the number of points used. The 

selection of a suitable grid interval is largely a compromise of detail 

and accuracy required with the time and money available. 

It must be remembered that FORINS is based on sampling to 

gather resource information and the spatial distribution of the resource. 

It cannot be compared with very detailed maps produced for navigation or 

detailed planning. With small grid intervals very detailed maps can 

be produced but for day to day detailed management the forest manager 

will have to refer to the original photos rather than use the FORINS 
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map. The most common grids being used are 200 or 500 metres with some 

projects using 100 or 1000 metres. 

3.5 Variable Grid Intervals 

Where broad stratification of the total project area into 

zones of high and low importance can be easily made, the use of 

different grid intervals in these zones can reduce the number of points, 

by the use of a larger grid interval in the zones of low importance. 

In the Coffs Harbour project a grid interval of 500 m is used for state 

forest and national patksand 1000 m for the remainder. This has 

reduced the number of points from about 50 000 to 22 000 while maintain

ing a detailed survey of the state forest areas which is the main purpose 

of the project. 

3.6 The Sanple Point 

The definition of the actual sample point raises some conceptual 

problems. Essentially, for any parameter, the point samples the parameter 

value stratum in which it falls'. Some paramet~rs, notably volume, are 

expressed in terms of quantity per unit area e.g. cubic metres/hectare. 

Generally to assess these some finite area around the point, 0.1 ha, 

o .4 ha or 1 ha, is considered. However if the stratum boundary passes 

through this finite area the value for the'stratUlt' at the point must be 

determined, not the mean value for the finite area. This is not a 

common problem but if it does occur it causes difficulties when field 

checking evaluations, or in two phase sampling. 

3.7 Multiple Phase Sampling 

Multiple phase, usually two phase, sampling can be extremely 

useful in improving the precision and reliability of the information. 

This involves the field measurement of parameters at points p~eviously 

evaluated by A.P.I. These measurements can be used to calibrate the 

A.P.I. evaluations or to derive regression equations to provide a 

more precise estimate of a parameter. 

3.8 Multiple Stage Sampling 

Multiple stage sampling can be used where appropriate. Follow

ing an extensive, overall or exploratory survey using a large grid 

interval, areas highlighted as being of parti9ular interest can be re

surveyed using a smaller grid interval. For practical reasons, the 

large grid should be an integer multiple of the smaller. 

4. DATA COLLECTION 

4.1 General 

4.1.1 Limitations 

It will be clearly understood that the results of any project 

will depend upon the accuracy of the data input. FORINS is no different 
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in this regard from any other data handling system. There is some 

danger however that the technical complexities of FORINS can encourage 

a casual approach to the collection of the individual items of data 

which in itself is a relatively simple task. Also limitations of data should 

be realised, so that extrapolation beyond safe limits of dat~ reliability 

is avoided. A nominated base date for each project is necessary to 

overcome the problems associated with parameter values changing with time. 

Data input can be derived from various sources: mainly field 

measurement,map sources and air photo interpretation. Standards and 

techniques of field measurements are well known and not being peculiar" 

to FORINS are not further specifically discussed. 

4.1.2 Standard Input "Sheet 

The FORINS system, for reasons of efficiency, utilises a fairly 

standardised approach to data collection, concerning the form and type 

of parameters, and therecordin~of specific information. A standard 

data sheet has been devised to suit all FORINS jobs, with a reasonable 

degree of flexibility in data layout maintained. This standard design 

became necessary because of practical constraints of computer usage, 

and was initially suggested because the various jobs undertaken were 

basically similar anyway. A copy of the standard data sheet with ex

planatory notes is included as Appendix No. 4. The layout is flexible 

to the extent that only the grid point coordinates need always be 

recorded in the same columns. Within limits, selection of parameters, 

parameter values and order of recording on the data sheet must still 

be decided for each job. However variations to the standard form are 

possible. 

4.1.3 Ldcatibn"bf"PbintS"bn Photos 

Grid points are located on photos by identifying at least 3 

grid points per laydown by visual inspection and using these points 

to position a transparent overlay grid of the appropriate scale. The 

remainder of the points are located from the overlay. Normally the 

points are pinned on only every second or third photo, depending on the 

amount of overlap. Where the scale on the air photo varies significantly 

due to relief variation greater care must be taken in the location of 

points. It may be necessary" to use every photo (effective area), use 

several grids per photo or in the extreme locate each point by inspection. 

Usually the points are pinned on the photos but interpretation through 

the grid has been used. The operator must, at all times, be aware of 

the potential problems of grid location on photos and be prepared to 

vary the location method without prejudicing the efficient progress of 

the job. 

4.1.4 Job Organisation 

The mechanics of data input are such that it is advisable 
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to enter data from different sources - maps or A.P.I. - in separate 

operations, perhaps even with separate operators. Grid location on 

maps is generally straightforward, as CMA map sheets are produced ,'ri th 

the Australian Map Grid charted. Obviously, this was the reason for 

choosing the A.M.G. Map work therefore should usually be 

restricted to charting grids at narrower intervals than depicted on 

maps (e.g. 1000 m on 1:25000 maps, but 200 m may be required). 

Apart from the requirement for supplying the best quality data, there 

is also need to use an efficient and effective technique of recording 

data on sheets. Generally a two-man operation is recommended, with the 

interpreter calling out parameter values to a recorder. ,It is the 

recorder's responsibility to check various aspects of the data whilst 

making the entry, as follows:-

1) the grid point. Once a point is interpreted, it should 

be checked off a control map, to avoid duplicate recording. 

2) the parameter - Both the nature of the param~ter and its 

position on the recording sheet should be checked. 

3) the parameter value - should be within the range specified. 

No doubt operators will devise their own systems for efficient recording 

and checking of data input, as there are many variations of technique 

possible and at times necessary. For example, the Coffs Harbour job requir

ed the use of two teams of two people: one team collecting map data, 

and the other collecting A.P.I. data, to maximise the usefulness of 

each team in the context of the total job. 

4.1.5 Points on Boundaries 

Occasional grid points will fall on or near a pararoeter value 

or stratum boundary. A decision will have to be ,made in selecting on 

which side of the boundary this point has fallen. This is a valid approach 

as boundaries are in theory lines of no significant width, so a point must 

fall within only one stratum. The alternatives such as shifting of points 

or the scoring of alternate boundary points as right-or-left-falling 

are not considered acceptable. 

4.2 Data from'Maps 

The reliability of parameters collected from maps relies on 

the accuracy of the map selected for the purpose. There is no possibility 

here of discussing the techniques of map preparation, so that it shall 

be assumed that the base map being used for input purposes is the best 

available and most suited to the job. A map or series of maps should 

be selected to serve as a base upon which to collect other relevant data. 

4.2.1 Base Maps 

The most obvious choice is ,the C.M.A. 1:25000 series. These 
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maps have the Australian Map Grid at 1000 metre intervals charted • 

The only likely problem using these maps in a FORINS job is where one 

of the map zone boundaries occurs, necessitating retention of the grid 

divergence or manually extending the grid from one side across to 

neighbouring sheets. With small jobs and/or jobs where 1:15840 project 

air photography is used for interpretation it may be desirable to use 

1:15840 enlargements of the C.M.A. maps. Information presented on these 

maps which can have direct relevance to a FORINS job is as follows:-

Grid co-ordinates. Interpolation will usually be 

necessary by manually charting smaller grids. 

Altitude. Contours in 10 metre intervals 

Shire boundaries 

County and Parish Boundaries 

Portion boundaries 

State Forest boundaries. Checking of dedications since 

the date of the map is essential 

Although a variety of topographic information such as aspect, terrain 

classification and slope, could be obtained from these 1:25000 maps it 

is normally preferable to interpret this information from aerial 

photographs. 

4.2.2. Source Maps 

Boundaries of other parameters can be transferred from other 

suitable maps to base sheets, or simply translated directly from other 

maps to the recording sheet. Examples of the first are: forestry 

administration boundaries, electorates, rainfall isohyets( generalised 

soil and geology maps, forestry. activities maps (logging, treatment, 

fire history etc.). 'rhe second involves direct collection of information 

from the source map, such as land tenure, for any particular grid point, 

or alternatively charting the FORINS grid on the source map. The latter 

technique will be most commonly used for detailed forest management 

and history parameters.and where good forest maps are available. 

In summary, it will be apparent that there is a wide variety 

of maps available for supplying data for FORINS input, (ap~rt from the 

base maps), so that a variety of techniques may need consideration in 

achieving the most efficient use of these source maps. 

4.2.3. Checking Source Maps 

Some types of map data will need checking: first whether the 

information is up to date and second whether parameter value boundaries 

are sufficiently reliably plotted. Because of difficulties in ensuring 

data is uniformly current it may prove necessary to strike a datum in 

time somewhat prior to the date of the job (this may similarly be necessary 
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for A.P.I. data if photography is out of date for certain parameters), 

otherwise an inordinate amount of effort may be needed to update maps. 

Information d~rived from maps must be sufficiently reliable. It is 

tempting to assume attractive and well-produced maps possess an 

accuracy comme~surate with their appearance. This is rarely the case, 

so whilst for general purposes such maps are quite satisfactory, 

officers should be prepared for the necessity to check boundaries. 

Perhaps the most common type of map error however will occur with 

maps specially prepared from other sources, for example a base map specially 

charted with logging history data. In such a case there can be several 

particular error sources such as the inital charting of this information 

on the source map, then the (sketched) transfer of boundaries to the 

FORINS base sheet. 

Map input errors can sometimes be.readily detected during 

A.P.I., but it is most undesirable to use the interpreter to 

specifically check for such errors. As well as the obvious need 

to obtain reliable information from map sources, it is also imperative 

that the A.P.I. process not be impeded. If errors are noted during 

A.P.I. it may prove necessary to either subsequently ignore the unreliable 

parameter altogether and/or substitute an A.P.I.-derived parameter. 

Doubts may be expressed concerning the relative accuracy of 

a map which it is proposed to use for data input in a FORINS job, 

and therefore the wisdom of using such a map may be questioned. The 

point must be made clear that the use of such a data source does not 

reflect upon the technique. Furthermore it is likely that this same 

map is currently widely used. There may be in fact no better data 

source available so that its use in FORINS provided data reliability 

is recognised is considered justified. Where anomalies are observed 

upon computer analysis of data derived from maps of dubious 

reliability such anomalies must either be allowed for or steps 

taken to correct them. In the final analysis it should be remembered 

that problems of map reliability have ~lways .existed and there are 

no new solutions to these problems inherent in the FORINS system. 

4.3 Data from Aerial 'Photographs 

Throughout conventional projects and the developing FORINS 

techniques the process of air photo interpretation (A.P.I.) has 

essentially remained the same. Some aspects of the interpretation 
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process are not clearly understood and cannot be expressed in 

quantitative terms. There are complicating factors such as 

varying degrees of competence for A.P.l. between individuals and 

variations in the difficulty of interpretation of a parameter 

between forest areas. 

FORINS A.P.l. has many characteristics which appeal to the 

interpreter including 

* simplicity in application 

* tedium of marking stratum boundaries and effective 

areas is eliminated 

* 

* 

* 

specific interpretation of objective parameters 

a wide range of parameters can be interpreted and 

utilised 

much faster than conventional single parameter 

interpretation despite ~e large number of parameters 

used. 

However it is essential that each point be carefully interpreted • 

Careless interpretation of individua~ points due to operator fatigue 
or other reasons must be avoided. 

4.3.1 Development 

Earliest attempts in A.P.l~ were based on pattern-detecting 

techniques, ,involving photo stratification on appearances then 

adequately describing these strata from field sampling. Further 

developments led to complicated strata definition using a number of para

meters in combination. For example ,about 100 strata were possible 

in an early Kenda11 job, though not all used. This approach generally 

failed to become an established technique because of essentially 

practical limitations for example difficulties in mapping, 'problems 

in A.P.l. and problems in using resulting maps for day to day management. 

Developments therefore tended to simplify data presentation. Then 

came an era of specialisation, where each A.P.l. project was carried 

out to unique specifications, simplified by practical considerations 

so long as job objectives could be met. Forest types were ultimately 

standardised as a result of the analysis of inventory work over a 



- 18 -

number of years. Other parameters were still being specifically 

described. A.P.I. work to date therefore has led to the production 

of fairly simple forest maps, describing a single parameter or 

simple combinations. 

All the while it was realised that information pertaining 

to a wide range of parameters of relevance to the forester was 

available on air photos, but it was accepted that there was no practical 

means of gathering such information. For this reason and others 

(for example the unavailability of good contour maps) the task of 

collecting additional forest data was left to the local forester, 

with or without the aid of his own A.P.I. With the development of 

computer technology, and a general requirement to account for more than 

timber values in forest management, it has become feasible to collect 

more comprehensive data. 

4.3.2. Aerial Photographs 

The photography to be used for the task should be up to 

date and of interpretable scale. Conventional forest typing jobs are 

feasible, often assisted by old photography. The range of parameters 

required in a FORINS job may however render interpretation of old 

photography impracticable. Problems in a recent job, concerning presence 

of mining timber and gross sawlog volumes, were certainly caused in 

part by out-dated photos. Recently photography at 1:25000 has been 

flown for Commission projects instead of the previously used scale 

of 1:15840. Studies to date do not indicate any marked increase in 

difficulty in interpretability compared with the larger 1:15840 scale, 

but this aspect requires close attention for some time yet. 

4.3.3 Specifications 

Specifications, that is, a listing of parameters and values 

for an A.P.I. project must clearly be drawn up with two objects in 

mind: first they should satisfy job requirements, and second they 

must be interpretable. The FORINS technique renders a clear knowledge 

of the objectives of the project less essential than with conventional 

techniques because of the potential range of parameters which can be 

collected. There is however some danger that complicated stratification 

can be specified which cannot be interpreted reliably. An example of 

this problem was mentioned above. A provisional list of specifications, 

even simply a parameter list without values should be thoroughly checked 
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by early field and interpretation trials on any job. Even this 

procedure will not eliminate all problems, and interpreters must be 

prepared to modify specifications. Obviously this is more of a danger 

with jobs over large areas. 

4.3.4. Field Da'ta Collection 

Field data collection in a FORINS job should vary in only 

one specific aspect from a conventional A.P.I. task. There is no 

inherent requirement ~o draw boundaries between strata. In fact, 

with a FORINS list of 10 parameters, each with 6 values this would 

be very difficult. This aspect of the FORINS system is an advantage, 

as the determining of field boundaries can be time-consuming (location 

and decision-making) and frustrating in the subjective nature of the 

task. Design of field reconnaissance should involve a rapid broad 

sampling of the area for refining specifications, then detailed work 

to support an early trial of A.P.I. difficulties. Data collected 

should be recorded in systematic fashion and observation points located 

permanently on photos, as is currently carried out on conventional jobs. 

4.3.5 Air Photo Interpretation 

Interpretation of photographs differs quite markedly in 

FORINS compared to conventional systems. Herein lies one of the 

major appeals of the system for the photo interpreter, and also one 

of its major dangers. There is no boundary marking required, so much 

of the tedium and effort of the task is removed. But there is every 

opportunity for an interpreter to become careless. 

Using his field experience and general expertise, the inter

preter is expected to complete the task as rapidly as practicable. An 

early trial on a representative numbe~ of points, say one'or two days' 

office interpretation, should be rigorously tested to ensure satisfactory 

results are being achieved. Then, provided the interpreter is sufficiently 

confident of his judgments, work should proceed. If he is not, additional 

field work should be carried out. The interpreter should be aware of 

the necessity of achieving consistency, and this is aided by rapid 

interpretation. Eventually however there may be no alternative but for 

the interpreter to collect more field data to re-establish his level 

of confidence. This is more likely to happen on a large job, and/or 

where access is limited or difficult, and to some extent should be able 

to be predicted. This is perhaps the most difficult aspect of A.P.I. 

to come to grips with: no one can tell how well the interpreter is 

performing without either checking in the field or constantly re

interpreting his specific judgments • 

In considering the task of A.P.I. at a grid intersection 

it must be remembered that this intersection point is seen to fall 

within one of the value ranges of anyone parameter. The intersection 
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is a point with no defined area. In practice however a point on a 

photograph is meaningless in terms of parameters such as slope, sawl~g 

volume or species type. To give the task practical meaning some specific 

area is usually examined: an 0.4 to one hectare circular plot should 

suffice in most cases. Once definitions are clearly fixed (or at least 

their relativity) in an interpreter's mind there are a series of rapid 

decisions to be made: are there value changes occurring on or near 

the point?, is the apparent area of the value sampled above the minimum 

area acceptable?, which value therefore does the point fall within? 

Each decision can modify the next. An example may assist in clarifying 

the A.P.I. task: consider a point falling in a mosaic of ecualypt and 

rainforest types in broken terrain. If species type requires interpret

ation, and the point falls well within a 20 hectare patch of rainforest 

decision-making can be easy. If however the point falls in a two 

hectare patch of rainforest surrounded by blue gum and brushbox, the 

minimum area concept precludes a rainforest type decision. Then depending 

on the near distribution of the blue gum and brushbox a selection between 

these types must follow. Note that in many such cases a circular 

interpretation sample directly surrounding the point may not prove 

suitable, where in fact such a plot would cross a boundary. The point 

always to remember is that the grid intersection samples a parameter 

stratum; it is this stratum which would be identified. 

4.3.6.· A.P.I. Errors 

The greatest hazard in the use of results of A.P.I. lies in 

the failure to recognise that initial data collection is based on interpret

ation. Rarely can results be 100% correct. Quite commonly stratification, 

which involves the arbitrary declaration of boundaries between c~usters 

of parameter values, cannot possibly be true for all cases. Unfortunately 

once a map is finally drawn, or a FORINS print-out is produced, there 

is a tendency for users to forget the source of data and its potential 

limitations. Then when errors (on face value) are detected, the product 

may fall into disrepute. This basic problem can be better understood 

by considering sources of errors or misinterpretations. Factors which 

can affect interpretation are the expertise of the interpreter, variability 

in the area of the project, quality of photography, field experience 

from reconnaissance and the age of photography. Interpreters should try 

to identify particular problems and attempt solutions, whilst recognising 

that any interpretation has limitations, and practical constraints render 

attainment of a perfect result impossible. For example, in theory, field

work can be so intense that A.P.I. results are guaranteed correct. This 

is clearly impractical. The law of diminishing returns must apply, whereby 

four weeks field work may provide 80% reliability, but any additional 

week only adds 2%. 
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4.3.7 A.P.I. Verification 

Interpretation results $hould be verified for two reasons: 

first to simply achieve best results and second to obtain some. guide as 

to the overall quality of results for the benefit of the user of the 

information. Verification is subject to its own set of problems 

and limitations. In many cases it may suffice to have interpretation 

checked subjectively by an independent and experienced interpreter. 

Alternatively, an objectively-based system can be used. Such a system 

should involve objective selection of blocks of points for field 

checking. Comparison of the re suI ts of this work, using methods 

similar to the interpreter's reconnaissance to provide consistency, 

should reveal sufficient trends for reliability analysis in a two-way 

table (observed versus interpreted). The number of points for field 

checking cannot be specified, rather a reasonable period of time should 

be set aside for the task relative to the length of the whole job -

for example 10%. A field check plot should attempt to measure a 

sufficient representative area around the grid point. There seems 

no valid reason to depart from an 0.4 hectare circular sample. Note 

that shifting of this sample may prove necessary if a stratum boundary 

falls within the plot. 

5. DATA STORAGE AND 'ANALYSIS 

The only practical method of handling the large volume of 

data associated with any FORINS project is by computer. Using'a 

computer it is possible to economically edit and store the data, to 

prepare maps and tabular summaries, and to carry out more ?ophisticated 

analyses. It would not be feasible to handle these tasks without a 

computer. 

5.1 Data Editing 

The data for all projects is entered on the standard FORINS 

data sheet from which it is punched onto computer cards. When al;t 

the data for a whole p~oject, or a discrete part of a project, has been 

punched it is processed through a standard editing program. This 

program checks that minimum and maximum co-ordinate values have not been 

exceeded and that points have not been duplicated. Parameter values 

are checked that they do not exceed given minimum and maximum values. 

This check is most effective if the parameter values are coded 

continuously e.g. if values are coded 1, 2, 3, 6, 7, 8 the editing 

program cannot detect incorrect values 4, 5 if they have been entered. 

The program calculates the minimum and maximum values of the co-ordinates 

and the number of valid data points. Missinq points are located ~v 

.:.nspection ')f a suitable dump map 
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5.2 Data Storage 

Following the correction of errors found during the 

editing the data is stored in the most suitable form. For small 

projects of less than 4000 points the data is kept as computer cards 

which can be read into the computer as needed. For larger projects 

the data is stored on magnetic tape. Because of present computer 

limitations if a project involves more than 200 East-West points or 260 

North-South points the data must be divided into two or more parts so 

that these limits are not exceeded. 

5.3 Maps 

There is a standard computer program to produce maps from 

FORINS data. Depending on requirements, there a~e options in the 

program to produce either dump maps or scale correct line printer 

(S.C.L.P.) map or digital plotter maps. Examples of maps are given in 

Appendix 3. With any map there is a standard tale produced as a 

key to the map. This gives the title of the map, scale and date of 

production as a heading. For each category mapped the number of points 

percentage of the total number, area, map character and a short 

description is tabulated. 

5.3.1 Dump Maps 

Dump maps are produced on a standard line printer, each 

point being represented at each print position. The map has a 

distorted scale as most printers have 10 print positions per inch 

horizontally and 6 per inch vertically. These maps are very cheap and 

are used mainly for checking the data. 

5.3.2 Scale Cbrrect·Line printer·Maps 

Scale correct line printer (S.C.L.P.) maps are also produced 

on a standard line printer and are correct overall at any scale 

selected. However the representation of each point may vary slightly 

but this is usually unimportant. These maps produce the best 

visual effect if the combination of grid interval and map scale is 

such that the distance between points on the map is between 3 mm and 

10 mm. Symbols can be selected to produce required visual effects. 

These maps are inexpensive and would be the most useful type of FORINS 

map. 

5.3.3. Digital Plotter Maps 

Digital plotter maps are produced usually on a drum plotter 

in either bOundary or shaded forms. In the boundary form a 

continuous boundary is drawn around points having the same parameter 

values, with symbols representing the parameter value shown on the 

left of each boundary. In the shaded form each cell representing a 
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point is filled in with a suitable symbol so the overall effect is a 

shaded map. These maps are scale correct. They are expensive to produce 

and would only be used ~here permanent high quality maps are reqllired. 

5.3.4. Map Screening and Overlays 

~ The basic unit mapped is the map cateogry which is generated 

" 

... 

by the computer from the appropriate parameter or combination of 

parameters. Usually each parameter is mapped by itself. Its values 

can be combined in any way required e.g. 

Original Parameter Ex~~les of Ma~ cate20ries derived from Original 
Value A B C D E 

1 1 1 1 2 1 

2 2 1 4 

3 3 2 2 6 

4 4 2 2 3 

5 5 3 2 5 1 

6 6 4 3 1 1 

Once the basic map categories have been decided it is possible 

to use one or two other parameters as screen parameters which will allow 

only thQse points having specific values of the screen parameters to 

be mapped e.g. 

If two screen parameter~ are to be used and the first 

has values 1 to 7,' the other 1 to 4 it is possible to 

map the basic map categories decided upon for only 

those points at which the first screen parameter has 

values of 2, 5, 6, 7 and the second screen parameter 

has values of 1, 2, 3. If required only a single 

screen parameter need be used. This is analagous 

to overlaying of transparencies of standard maps with the 

advantage that areas of no interest are excluded and 

do not clutter up the map. 

All the mapping possibilities above are possible from the 

standard program. If m~ps are required for more complex combinations 

of parameters it is usually possible to make temporary modifications 

to the program to achieve the desired map. 

It is emphasised that the production of FORINS maps, particularly 

S.C.L.P. maps is inexpensive. This allows the manager to obtain maps to 

answer very specific enquiries rather than trying to integrate and overlay 

several individual parameter maps manuaily. 

5.3.5 Map Acceptance 

There is an acceptance problem with'the FORINS maps as their 

square cell format differs considerably from that of conventional 

maps. This has been alleviated to some extent in a few projects by 

producing a transparent overlay showing basic background features such 
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as roads, rivers, coastline, selected towns etc. and using these with 

the FORINS maps. Also transparencies of t11e FORINS map have been made 

or overlaid with the background transparency and a composite copy 

produced. 

5.4 Tables 

There is a general computer program to produce a two way table 

from FORINS data, giving areas, numbers of points and/or percentages. 

e.g. Showing areas in hectares of Forest Species Types by Volume Classes, 

or showing percentages of Slope classes by Aspect classes. 

The number of ca~egories for each parameter is limited to 10 

across and 20 down the I'age. The cate.gqries are derived in the same 

way as map categories as outlined in .5.3.4. Examples of tables are 

given in Appendix 3. 

For many uses the standard tabulation program is too limit~d. 

If more complex tables are required separate individual tabulation 

programs are written. This is considered a more rational approach than 

attempting to write a complex program capable of handling all complex 

requirements. 

6. ALTERNATIVES 'AND . COMPARISONS 

6.1 Geocoding 

As a basis for discussing alternatives to FORINS, an outline 

of geocoding - the assignment o~ spatial location to parameters - is giveh. 

Commonly used methods of spatial referencin~,geocoding, used are 

1. Grid point - parameter values are evaluated at the intersecton 

points of a grid. FORINS in its present form uses this method. Grid 

point referenci?g provides a common base for analysis as data recorded 

by other means can be converted to this type. It is particularly appropriate 

for biological data where parameter values vary in a mosaic rather than a 

regular pattern. Parameters such as vegetation type, species type, 

land use are recorded this way. 

2. Grid square - a mean parameter value for the whole grid cell 

is recorded or it can be used for presence/absence data. 

3. Areal - values are recorded within parameter value boundaries 

which are recorded on a map or in digitised form in a computer •. For 

parameters which have values that are truly homogeneous over broad areas 

this is an efficient method. Where the values are not truly homogeneous 

the value recorded' is a compromise or mean value, often subjective so 

that areal and grid square referencing have an inherent loss of data and 

precision. For parameters such as administrative units such as shires 

and electorates or for broad regional types such as general geological 

types this is a suitable system. 

4. Linear - for parameters-having a linear form such as roads and 

rivers which can be recorded on a map or in digitised form. 
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5. Random point - values recorded at points selected 

for a specific reason s~ch as a chance observation of an animal or 

a geological observation. 

6. Special or Highlight - a variation on random point referencing 

used in conjunction with grid point referencing. It is used to record 

features of high intrinsic value or interest per unit area, whose 

occurrence can be very important to planning, that could be missed by 

grid point referencing. 

Ideally the geocoding method should be determined largely by 

the nature of the parameter being considered. This would require a 

system capable of handling a variety of geocoding methods as is 

discussed later as a proposed development of FORINS. 

6.2 Conventional Resource In~entory 

Over the last few years most resource information for 

forest management planning has been obtained by either temporary plot 

assessments or single parameter A.P.I., with both being used on many 

occasions. Plot assessments using random or systematic plots may have 

areas of low or negligible volume removed from the sample area by strat

ification. Plot assessments give estimates of means for the area with 

no information on its spatial distribution. Single parameter A.P.I. 

produces information on spatial distribution and for extensive planning 

mean volume estimates have been applied to parameter values • 

6.3 FORINS vs Conventional 

Comparing FORINS with plot assessments and single parameter 

A.P.I. 

* FORINS allows the use of multiple parameters instead of one. 

* with two phase sampling the number of field plots required 

can be considerably reduced with the bonus of obtaining 

spatial distributions. 

* The time for A.P.I. reconnaissance is unchanged, the inter

pretation time is reduced by a factor of approx. 4, and the 

time taken to obtain a map is reduced from years to days: 

* Eliminates 'tedious photo marking. 

* Maps of any parameter or combinations of paramet~rs and 

overlays can be generated as required. 

* As several objective parameters are used, in place of a single 

parameter which commonly is a composite subjective one 

designed with a specific purpose in view, the data is much 

more flexible and does not date as quickly. 
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6.4 FORINS vs Ho~geneous Area 

The other major method of collecting data for multiple 

parameters is the "homogeneous" area approach. Examples of this are the 

CSIRO Land system method and that used by the Commission in early A.P.I. 

work. This involves the delineation of apparently homogeneous areas 

mainly on aerial photos. For each area several parameters are evaluated. 

This evaluation cannot be as precise as that for a single point as it 

is the mean evaluation of the parameter for an area. This problem is 

exacerbated by the necessary rationalisation of the number of areas 

recognised. Consider that 10 parameters are of interest each having 6 

values gives a possible number of Unique areas of 60 million (610) 

which even if reduced for possible mutual exclusive parameter values, 

there remains a large number of possible areas. To reduce this number 

the boundaries are usually rationalised by amalgamating those in close 

proximity which increases the variance about the mean parameter values 

for the partioular area. This in turn neces'sitates qualifiers being 

attached to the parameter values, often for each homogeneous area, which 

complicates storage, retrieval and analysis of the data. The mapping 

and possible computer storage of the boundaries of the homogeneous areas 

is much more complex and expensive than that for FORINS. 

7. FUTURE DEVELOPMENT 

7.1 Use of Other Geocoding Methods 

FORINS at present uses grid point referencing which is 

considered the best system basis. System flexibility and data 

collection could be improved by using other geocoding methods where 

they are more suitable than grid point referencing. 

Areal referencing where the data is truly homogeneou~ e.g. 

administrative units, could be efficiently collected from maps by 

digitising the boundaries and having the computer allocate the values 

to the base grid points. 

Linear features such as roads, rivers and coastlines could be 

digitised and stored. These features could then be plotted as well as 

the data collected on the grid points to form a. It\ore useful map. The 

distance of any grid point from any linear feature is often an 

important parameter in analysis. These parameters could be computed and 

stored as grid point data. Special or highlight features could be 

similarly treated by recording their co-ordinates and calculating the 

parameter which is the distance from each grid point to the highlight 

feature. With these "distance from a feature" parameters once the 
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distance exceeds a reasonable maximum it is no longer of importance 

in any analysis and hence does not require calculation. 

The ability to map and tabulate data located at random 

points would be a valuable addition to FORINS. There are two common 

forms of mapping grid and random point data, proximal and contour. 

Contour maps are used with continuous data, with the 

position of the regular contours between observation points being 

calculated from the gradients over several surrounding observation 

points. COIlllron uses of contouring are for rainfall maps f'rom 

recordin~ station data and contour lines from spot height observations. 

The proximal method is used mainly to map discrete data such 

as Forest Species Types but it can be used for continuous data. 

Boundaries between different categories are determined as being 

midway between points of different values. Present FORINS maps are 

produced using the proximal method at present. There are standard 

contouring programs available which could be used with any continuous 

parameters used in FORINS. A possible use of random points is the 

sampling of'an area using large scale small format photos. This would 

allow accurate interpretation of parameters without the necessity of 

complete photo coverage. This type of sampling photography could be 

used as part of a simple single phase project or as one phase in a 2 or 

3 phase project. 

7.2 Multiple Phase Sampling 

More investigation and development of multiple phase sampling 

is needed. The Eden project which used two phase sampling by the 

interpretation of 1:5840 photos followed by field plots, produced 

mediocre results due mainly to the interpreter's lack of experience. 

A carefully controlled test of two phase sampling by the interpretation 

of medium scale photos by a skilled, experienced interpreter followed 

by field plots is required to determine the feasibility of this approach. 

A three phase approach consisting of interpretation of large 

or medium scale photos say 1:25000 - 1:50000, the interpretation of 

sample photos 1:5000 - 1:8000 and then field plot measureroent is 

considered worthy of investigation. 

1.3 Standardised Grids and Parameters 

There is a need for standardisation of grid intervals and 

parameters to allow comparison between projects and to allow aggregation 

of projects to give state-wide information. 

FORINS originated as a State-wide survey and since then it 

has been extended to cover specific areas. Sooner or later the need for 
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up to date state.wide forest resource data will arise again. It 

may be possible to derive this data by aggregating data from the 

various projects, adding this to data from the original survey and 

perhaps adding new data for those areas where major changes have 

occurred. Alternatively projects eventually covering the whole State, 

district by district, along the lines of the present Coffs Harbour 

project, might be considered as being worthwhile for each district and 

contributing to the State.wide data. Extending this concept further, 

it may be possible to combine with other government departments to 

extend the parameters used to produce a State-wide comprehensive land 

use and resources survey. 

Commonly used grid intervals used are 100 m, 200 m, 500 m and 

1000 m. This range should cover most requirements with the possible 

addition of 250 m. Any State-wide project would probably use a grid 

multiple of 1000 which would allow sampling of any of these grids to 

d'erive the required data. 

Some parameters can be standardised for all projects while 

others will be evaluated to varying intensities depending 'on the area 

concerned. Parameters such as slope and aspect can be standardised for 

all projects. Species type is an example of a parameter which requires 

variation in parameter values dependi,ng on the intensity of the project. 

For the State project some 23 major species types, virtually the 

leagues identified in Research Note 17, were evaluated. In smaller 

projects more detailed species types are used but it is necessary that 

these can be amalgamated into the same types as used in the State 

project if the need arises. 

7.4 Miscellaneous 

There are other items which need further development including:

development of a standard method of recording stand 

history parameters which ,involves the recording of several 

operations of the same type e.g. logging over a period 

of year.s. 

development of IOOre sophisticated analysis techniques 

including pattern analysis and various optimumising 

procedures. e.g. TOPAZ and McHarg's technique. 

the possible use of two separate recording sheets for 

each point. Where data is being obtained from two 

major sources usually air photos and maps it would often 

facilitate recording if the data from each source was 

recorded on separate sheets and amalgamated in the computer. 
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APPENDIX 1 -FORINS -PARAMETERS 

In this appendix are .listed all parameters employed in FORINS 

jobs to date, with brief comments concerning, where relevant, 1;:he ease of 

collection of parameters, with their likely reliability. 

The listing is divided into two parts, the first including 

parameters collected from maps already in existence, and the second part 

including those collected by air photo interpretation: "Base maps" used 

below refers to the series adopted for locating grid points - 1:25000 

C.M.A. sheets are typically used. 

Al.l PARAMETERS FROM MAPS 

Sample Area The area represented by eac~ grid point. A job may be 

zoned for different intensity of sample. Used in State 

project. 

Grid Interval Similar expression to above. Used in Coffs Harbour job 

for different sampling of S.F. and private property. 

Map Zone 

Photo Year 

Photo Scale 

Electorate 

Shires 

Only for State project. The Australian Metric Grid is 

based on a Universal Transverse Mereator projection. There 

are parts of 3 zones covering 'N.S.W., the origins of which 

are the central meridians of each zone, and the equator. 

There is a false origin arbitrarily assigned to the A.M.G. 

to make grids positive. Divergence of zones renders their 

separate recognition necessary. 

The date of photography. May be of relevance where large 

jobs utilise several photo projects of different dates. 

Comment as above. 

Boundaries are generally chart-ed on base maps. 

Shire boundaries are charted on 1:25000 Topographic maps. 

Forestry District and Subdistrict No comment. 

Forestry Region Major units of similar forestry development defined 
i 

Supply Zone 

for FORWOOD. These can readily be charted on base maps. 

Used so far on the Coffs Harbour job only, for separating 

resource areas for particular sawmill sites.' 

Miscellaneous Area Strata In several jobs fairly arbitrary strata were 

recognised for potential planning purposes. In one case 

for example topographic boundaries were adopted to sub

divide a block of forests into three sections • 

Management Area No comment. 

State Forest No comment. 

Dedication Proposal This has been adopted in the Coffs project. 
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Special charting of base maps was necessary. 

compartment Number No comment. 

Tenure It is important that information be current, or of 

uniform date throughout the job. Can be tedious to 

ensure reliability. 

Lease TYPe, Year and Number Comment similar to the last. Used so 

far only for the Coffs Harbour Project. 

Grid Co-ordinates Generally no problems are involved, however if a 

job is near a Map Zone boundary, 9rids may need to be 

extended from one side of the zone boundary across to 

the other to avoid the divergence. Thus some artificial 

co-ordinates may have to be used. 

Excluded Areas Used only for Coffs Harbour to date. Such areas are 

Rainfall 

Altitude 

Geology 

Soils 

Forest Type 

those deliberately excluded, though on S.F., from timber 

production e.g. Flora Reserve. 

The regional isohyet map can be recharted to the base 

sheets. 

Read directly from base sheets, or estimated if not available. 

It would normally be recorded to the limits of the source 

map i.e. usually 10 m intervals. 

Used to date only at Coffs Harbour. Use of this parameter 

obviously will depend upon the availability of source 

maps, and as usually only basic rock types are of interest 

in forestry, some amalgamation of types may be necessary. 

Comment as for geology. As withthe previous parameter, 

the decision whether or not to include soils in a FORINS 

job should depend upon the amount of time necessary for 

data collection, and this can depend upon the availability 

and type of source maps. 

The Nowra and Bulga jobs included the collection of forest 

types directly from previously prepared maps. The base 

maps for the FORINS job at Nowra were in fact forest type 

maps. 

General Stand Development Parameters A variety of parameters have been 

read directly from source maps compiled in the course of 

subdistrict administration. Examples have been T.S.I. 

operations location (Nowra), fire history (Coffs Harbour), 

logging status (Coffs Harbour). As well the Kendall FORINS 

job was concerned solely with various parameters gathered 

from existing map and file records pertaining to logging, 
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treatment and general stand history (fires) and 

development (regeneration density) • 

Specialor·Highlight·parameters. Previous parameters have alJ been in 

the nature of mapped or area-occupying strata. At Coffs 

Harbour, a certain amount of specific location detail has 

been sought, including towns, villages and locations of 

particular recreational significance for example water

falls, picnic areas, lookouts. Co-ordinates only for sucb 

features are recorded. The practical manipulation of 

this data is not yet clear. 

Linear Information No linear features have as yet been incorporated in 

a FORINS project. The recording of the locations of 

selected streams and roads was contemplated for the 

Coffs Harbour jo~, but techniques were not considered current

ly acceptable. Recording of such features in digital fashion 

is envisaged, such that for example any grid sample points 

could be classified in computer analysis with respect ~o 

particular linear features, without recourse to tedious 

manual methods. 

A 1 .. 2 . PARAMETERS' FROM' AIR PHOTOS. 

Vegetation Structure Structure as outlined in Research Note 17 was 

interpreted during the State project. It is likely that 

future structure classifications will be based on the 

system outlined by Specht (1970) utilising a combination 

of stand height, density and life· form. This parameter 

would rarely be required for forest inventory jobs for 

its own sake. 

species TYpe As per Research Note 17. Care is needed in checking that 

types can be reliably interpreted and that where 

difficulties are encounter@d, there is sufficient need 

Understorey 

to warrant rec?gnition of types difficult to separate. 

For example in the Wandella job stringybark types were 

difficult to separate, and generally proved "unreliable" 

on later testing. Three types should have been grouped 

as one. 

Various systems have been used to classify understorey, 

depending upon specific local conditions and requirements. 

Provided due cognizance is paid to A.P.I. problems in 

the classification system adopted, no real problems 

will arise. An example of an understorey classification 

system is taken from the Coffs Harbour job:-
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Class 1 Bare or Grass 
11 2 Ferns 
.. 3 Dry under storey (incl. regeneration) sparse 
11 4 11 " .. moderate 

" 5 " " .. dense 

" 6 Rainforest elements 

" 7 Lantana 
11. S other 

" 9 Non-forest types 

As defined loosely as the mean dominant height of a 

species, or of a dominant species in a forest type. All 

sorts of problems can arise from A.P.I. In fact the 

parameter may require "pure" interpretation if there are 

no dominant trees present. Adoption of this parameter 

for a job therefore must be done with caution. 10 metre 

classes are commonly used, above 20 metres and below 

60 met~es. 

Stand Height Used at Coffs Ha~bour. A.P.I. must be supportable by 

Crown Cover 

current photography of a suitable scale. 10 metre 

classes have been adopted. 

For the Bulga job, the canopy cover of mature trees was 

classed as:-

Class 1 Logged stand 0-20% low 
11 

11 

" 

2 

3 

" 
11 

21-40% 

41% + 

4 Unlogged stand 

moderate 

medium 

The parameter refers to the actual percentage of crown 

cover. Clearly up to date photography is needed. A 

similar system was used for the Nowra job. No particular 

problems of A.P.I. are likely to arise. Note the 

difference to the next below. 

Stand Density This parameter as used at Coffs Harbour applies to all 

ages of stands. 

Class 1 Dense 70-100% crown cover 
11 2 Moderate 30-70% " 
" 3 Sparse 10-30% 11 

.. 4 Very Sparse 10% " 
11 9 Non-forest types 

Again use of current photography is a necessity particularly 

considering young fast-growing stands. 
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Size Class/Stocking Used at Coffs Harbour is actually 2 parameters 

(the sizes). Merchantable and potentially merchantab1e 

stems only were considered. Some reservations of,A.P.I. 

reliability are held and results will be carefully analysed. 

Scale of photography may prove one limiting factor. 

Parameter: Stems 30 cm d.b.h.o.b. 

Class 1 Nil 

2 Sparse 

3 Moderate 

4 Ab"!lndant 

Pararoeter: Stems 30-50 cm Hardwood, 30-40 cm Brushwood 

1 Nil 

2 Sparse 

1 Moderate 

4 Abundant 

Elsewhere, the classification system has aimed at regeneration 

only (stems 'under 50 cm at Bu1ga), mining timber stocking 

(Nowra and Wande1la, based on the potential to carry out a 

commercial operation), and size class containing the most 

volume (State FORINS job, Eden job). A further parameter 

at Bulga called "Regeneration Status" incorporated a type 

of density classification • 

Size Classification This is a little confusing with respect to the 

las't parameter. In the BU,lga job classes were as follows: 

Class 1 40-60 cm 

2 60-90 cm 

3 90 cm + 

4 No mature trees with commercia1'vo1ume. 

No stocking data are implied in this classification. 

It would appear of dubious value, though information 

relating to the distribution of volume in size classes 

could be obtained. This is a difficult parameter to 

interpret, and photo scale may be a limiting factor for 

good A.P.I. 

Tbtal,Volume As used only in the State job. Has no parallel in other 

projects,. Defined as the total useful volume in trees 

over 10 cm d.b.h.o.b. and having at least a 5 m (16 ft.) 

bole regardless of species. Classes were:- (approx. metric) 
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Class 1 0 

2 1-7.5 m3/ha (1-1000 s.ft. H/ac) 

3 7.5-18.5 (1000-2500 11 

4 18.5-37 (2500-5000 11 ) 

5 37-74 (5000-10,000 11 ) 

6 74":'110 (10,000-15,000 11 

7 110-150 (15,000-20,000 " 

8 150-220 (20,000-30,000 " ) 

9 220+ (30,000 + " ) 

A difficult parameter to interpret because no interpreters have 

experience with this measure of volume. 

Sawlog Volume This has been the most important parameter and one 

of the most difficult for A.P.I. Considerable effort has gone 

into selecting the most appropriate classes for any job, hence 

the varied lists noted below. 

Gross Sawlog Volume Strata (m3 per ha) 

Bulga Coffs Earbour. Anembo '. Eden .. Wandella :t1umbu11a 

Negligible Nil - Nil Non Eucalypt. -
3 5-20m /ha 1-10 0-4 1-7.5 0-4 0-5 

20-40 10-25 4-15 : 7.5-18.5. 4-7.5 5-30 

40-75 25-50 15-37: 18.5-37 7.5-15 30-55 

75-110 50-75 37-75 : 37-55 15-22 55-80 

110 + 

Notes: 

75-100 75 + . 55-75 22-30 

100-150 75-110 30-60 

150 + 110-150' 60-90 

150 + 90 + 

1. All figures are m3 per hectare 

2. Certain jobs were in imperial units, and are 
converted and rounded 

3. Each stratification was drawn up from discussion 
between admin. and interpreter. 

80 + 

Only one job has been tested rigorously. The test indicat~d that 

the 9 classes used were not sufficiently reliable to be 

separately recognised~ Subsequently the strata were reduced to 

5. Absolute sawlog volume has proved very difficult to interpret, 

but success has been high in relative volume stratification. 

Most of the listed strata above are based on current utilisation 

standards. In only a few cases were absolute minimum d.b.h.o.b. 

limits fixed. 

Gross Pulp and Sawlog Volume In the Eden job this parameter was 

.. 

.. 

.. 

.. 



.. 

'W 

'1r 

iii. 

~ 

- 35·-

separately interpreted (to. gross sawl.og volume) usi.ng the same 

volume strata listed in the table above • 

PUlp'Volume In the Mumbulla job, pulp volume additional to the 

sawl~g volume was interpreted using.the following: 

Class 1 

2 

3 

0-20 m3/ha 

20-50 " 

50-100 It 

4 100 + 

This parameter was very difficult to interpret reliably, because 

of the likely confusion with sawlog volume, even though classes 

were fairly broad. 

Mining Timber Operations At Nowra this fairly arbitrary parameter was 

used to assist order-of-working planning •. Classes were:-

Class 1 Operations Possible Now 

2 Op~rations possible Within 5 years 

3 Operations Not possible Within 5 years 

The parameter was selected to aid planning of operations, and 

was fairly easy to interpret. Clearly up to date photography 

'is needed for best results. 

Stags The presence of stags (not necessarily dead trees) was 

recorded at Coffs Harbour. This is an easy parameter to 

interpret. 

Rock The presence of rock, with its possible effect on logging 

operations, has been interpreted for several jobs. Usually 

this is relatively stra~ghtforward. 

'Future Management Used in the state job, as a means of forecasting 

likely future land use with respect to timber production. 

Interpretation relies heavily on local area classification. 

A similar parameter used on the Coffs Harbour job was areas excluded 

from timber production (recreation, scientific preserves). 

Access Used in th~ State job. Distance to nearest trafficable road 

was collected in 3 classes. Could be handled using up to date maps 

of suitable scale. 

Aspect Commonly used as 8 forty-five degree classes, with class 9 

having no aspect (0_20 slopes). 

Slope Various classification systems have been used:-
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All figures in degrees 

Coffs Hbr. State Bulga Eden Anembo Wandella Nowra 

0-5 

5-10 

35 + 

0-15 0-5 0-5 0-25 0-10 0-5 

15-25 5-10 5-10 25-33 10-18 5-10 

25 + 5 33 + 18-25 50 

5 20-25 

30 + 40 + 35 + 25 + 

Slope is interpreted, rather than calculated from contour maps, 

because this is much quicker and in forested country is more 

accurate. Interpreters are likely to treat this parameter 

lightly, as it is readily recognisable. 

TOpography Position Used on the Nowra job because of apparent eco~ogical 

significance. Very reliable A.P.I. results. The system used was 

simply a "position on slope" classification. 

Terrain Class A more comprehensive version of the above used at Coffs 

Harbour. As it is the first such system adopted the list is given 

in full below. There are no problems in such systems for A.P.I. 

Class 1 Creek or river bed 

2 Alluvial plain 

3 Coastal plain 

4 Lower slope 

5 Mid slope 

6 Upper slope 

7 Ridge top 

8 Plateau or shelf (not intended as a broad area 

classification. Generally anything under 50 

slope not included in 2, 3 or 7). 

9 Cliffs. 

Special Features Proposed at Coffs Harbour, though the method of handling 

this data is not yet clear. This involves the location and 

identification of particular features of signification, the features 

being of linear or insignificant area configuration e.g. cliffs, 

waterfalls, lookouts, picnic spots. 
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'APPENDIX 2 'FORINS 'PROJECTS 

Brief details of each job undertaken are included. Projects 

are listed in chronological order in order to allow some appreciation of 

the evolution of the techniques. A systematic approach of outlining 

each project is adopted to allow ready comparison. 

A2.l 

Date: 

Objective: 

Area: 

Grid: 

Points: 

Maps: 

Photos: 

State Project 

1971 

TO provide data for the 1974 FORWOOD conference. 

the whole State. 

eastern zone 2743.2 m (3000 yds.), middle zone 5486.4 m 

(6000 yds.), western zone 10972.8 m (12,000 yds.). Old 

Australian Yard Grid. 

over 30,000. 

mostly 1:31,680, many 1:250,000, various others. 

existing Lands mapping photography. Various dates, scales, 

formats etc. All black and white. 

Parameters: MaR. Map zone, area (of point sample), photo year, photo 

scale, Forestry region, district and sub-district, shire, 

electorate, tenure, rainfall, altitude, grid coordinates. (14) 

Photo. Vegetation structure, forest species type, volume 

(total useable), size class, slope, access, future (re timber 

production), State Forest number. (8) 

Technique: 

Conunents: 

Various teams throughout the State were employed. Grids 

were,placed on photo by selection of an appro~riate scaled 

transparent "location" grid. A.P.!' of pinned photo points 

followed recording of map parameters direct from previously 

charted base maps. No fieldwork of any moment was involved. 

A.P.!. was supported by interpreter experience and existing 

forest maps. Results of the project have included a 

variety of tables and computer-generated "maps", scale true. 

Results have been widely used, apart from the primary purpose 

for which the project was designed. various enquiries for 

regional e.g. Shire information concerning forests have 

been aided by the existence of the FORINS data. Information 

.is, in 1976, still being extracted as needs arise. Some 

up-dating, but not generally, has taken place. 

Special Features: This was the first such job, hence all aspects are 

References: 

"special" • Acknowledged problems or shortcomings include 

(in retrospect) use of the yard grid, use of small scale 

maps, A.P.I. problems (of staffing, lack of experience etc.) 

See various papers prepared by Mr. F. Hoschke, also H.O. file 
5304. 



A2.2 

Date: 

Objective: 

Area: 

Grid: 

Points: 

Maps: 

Photos: 

Parameters: 

Technique: 
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Casino 

1971 

Broad sawlog resources distribution planning for 

Casino and Casino West Sub-districts was needed. 

Some 120 000 ha (300,000 acres) of forest and lease. 

A 1500 yard grid was adopted for A.P.I., and the 

600 yard intervals were selected for field plot 

measurement. 

645 A.P.I. points 

40 field measurement points. 

No special series~ 

existing projects, augmented by Lands mapping photography. 

The Project photography was flown in 1962, 1964, 1966 

in three different jobs. 

Map: land tenure, subdistrict, assessor (two 

interpreters) 

Photo: species type, size class, total volume, 

merchantable volume. 

the ability of interpreters to reliably estimate 

volume was tested. Results were poor and the job 

was abandoned. 

comments: the job was a failure due apparently to the age of 

the available photography. 

Special Features: this was the first attempt at refining A.P.I. by 

field sampling and regression techniques. 

Reference: 

A2.3 

Date: 

Objective: 

File 39234. 

'Eden 

1971-72 

the job was designed to provide additional information 

for refining management strategies concerning:-

1. optimisation of the level of pulpwood yield 

from the Eden M.A. 

2. the yield from Bombala plantation clearing. 

3. the broad order of working. 

Planning needed to look to sustaining sawmilling 
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Area: 

Grid: 

Points: 

Maps: 

Photos: 

Parameters: 

'Technique: 

'Comments: 
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enterprises, and the likely roading requirements • 

some 230 000 ha (about 580,000 acs.). All forests 

or proposed forests in the then pulpwood supply 

zone (Eden, part Bombala,part Bega subdistrict). 

1500 yard grid (as per FORWOOD) for A.P.I. 6000 yard 

grid points ~as adopted for field sampling. 

1260 photo plots. 83 field plots. 

1:25000 topographic sheets. 

1963 Braidwood-Eden photography, 1-:15840. 

Species type, merchantable p~lp and gross sawlog 

volume (total merch.), sawlog gross volume, size 

class containing most volume, slope, aspect, rock 

occurrence, management stratum. 

One interpreter completed all A.P.I. Points were 

located and pinned individually on photos. Two 

teams carried out field plot measurement, with DBHOB on 

stems over 20 cm (8 inches), species, merchantability 

and merchantable height being record~d. Plots were 

0.4 ha circular. The results from the field plots 

were used to establish r.egressions of interpreted

actual parameter relationships. Although the 

results of analyses did not indicate a particularly 

high correlation between interpreted vs actual volume 

(for example), the project 'was regarded as producing 

results suitable for planning. Objectives were, in 

general terms adcomplished from this job. 

Results were not as satisfactory as hoped" due to, 

it was thought, a number of factors including out 

of date photography, insufficient interpreter field 

training, insufficient sampling. In retrospect, 

various features of the job were not satisfactory 

including the use of the old yard grid. Alternative 

techniques available at the time had to be rejected 

becpuse of practical constraints (time, money, manpower). 

Special Features: This was the first attempt, at the use of regression 

techniques, which was followed through. 

Reference: H •. O. file 46338 Pa'rt 3 • 



A2.4 

Date: 

Objective: 

Area: 

Grid: 

points: 

Maps: 

Photos: 

Parameters: 

Technique: 
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'Ariembo 

1972 

to extend assessment work, accomplished by conventional, 

A.P.I. arid field plot techn~ques, initiated previously 

in the general area. 

17840 ha (44,600 acs.). At the time this area was 

, V.C.L. adjacent to Tallaganda and Badja forests in 

Queanbeyan Subdistrict. 

A systemati~ grid, apparently not tied to any geographic 

grid, was used. A minimum of 150 sample points 

(calculated) was required i'-e. each point to sample 

approximately 100 ha (243 acs.). 

183. 1 acre circular photo plots. 

1:15840 contour sheets. 

1963 Braidwood-Eden 1:15840. 

Stratum (3 arbitrary units). Slope (3 classes). 

Inaccessibility due to roqk. Gross sawlog volume 

per acre (500 s.ft. Hoppus classes). 

grid points were located individually on photographs. 

A.P.I. was carried out in the office. A.P.I. testing 

for this operation was carried out by having the 

interpreter estimate sawlog volume on a series of 

nearby, prev~ously measured plots, and establishing 

a regression. Then for the project in hand a systematic 

grid of 183 plots was interpreted. The regression was 

used to refine volume estimates. 

Comments: the job was regarded a,s sp.ccessful. Further conventional 

volUme typing work confirmed results. 

Special Features: the job did prove that consistent volume estimation 

from air photos could be achieved, and that regression 

establishment of interpreted-actual voiume was a 

useful aid ,in refining estimates. 

Reference,: 

A2.5 

Date: 

Objective: 

H.O. file 70769. 

Nowra 

1973 

to provide information additional to that collected in 

conventional fashion (speci.es types,and topography' 
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. ·Area: 

Grid: 

POints: 

Base ·Maps: 

Photos: 

Parameters: 

Technique: 

. COmments: 
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to aid planni.ng for miiti.ng timber production. 

24 060 ha (60,150 ac.). Nowra subdistrict • 

200 metres. Standard metric grid. 

6015 

1:15,840 forest type maps drawn from slotted template 

laydown, of photos used in the Nowr.a job. 

Nowra-Batemans Bay 1970-71, scale 1:15840. 

Grid coordinates, compartment number, forest type, 

mature canopy (percent present), mining timber 

operations (possibility of sustaining same, on a 

tj~e basis), mining timberstocking, slope, aspect, 

topographic position, tenure, T.S.I. history, rock 

occurrence, understorey. 

the job was a one-man operation, grids were located 

on marked photographs and interpretation was carrie~ 

out directly, whilst looking through a transparent 

grid overlay. All field work was carried out in 

conjunction with that for conventional species 

typi.ng. No follow-up was undertaken. Resul ts were 

obtained in a series of tables and maps. A special 

1:50,000 overlay of planimetric detail was prepared 

to make practical use of the computer maps easier • 

the job was.~egarded as a valuable aid to planning. 

Weighing of alternatives was restricted to considering . ~. 

only the availability of local knowledge, bolstered 

by on-the-spot A.P.I. without any specific map 

preparation. 

·Special Features: this was the first time of a fairly specialised use 

of FORINS. It was felt the system could provide 

data. suitable to assist planning, which hitherto 

could not be readily supplied by conventional mapping 

techniques • 

. . Reference.: 

A2.6 

Date: 

Objective: 

H.O. file 3772. 

Wandella 

1974-75 

to supply data to assist the planning of orders of 

working, basic .. gross volume informating, and data 



Area: 

Grid: 

Points: 

Maps: 

Photos: 

Parameters: 

Technique: 

comments: 
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suitable to assist planning and justification for 

.roading. As well, a secondary objective was to 

test.if the FORINS teGhnique could have advantages 

over conve~tional techniques. 

11 000 ha (27,500 acres). Narooma subdistrict. 

200 metres. Australian Metric Grid. 

2748 

1:2~,000 provisional topographic. Lands Dept. 

sheets, enlarged initially to 1:15,840. 

Braidwood-Eden 1963, 1:15,840. 

Grid co-ordinates, site height, slope., aspect, 

mining timber (presence/absence·), unde~storey, 

sawlog volume (gross), and ·species type. 

Fieldwork.was slightly different to the conventional 

approach, in th~t it was somewhat reduced in 

intensity, and systematically tied in to the road 

and trail network. About 3 weeks fieldwork and 

3 weeks office work were involved. Some of this 

being assigned to job testing. The magnitude 

of the elevation range on.this area (over 1000 metres) 

meant that at times individual points had to be 

located on the photos, and. at other times three 

differ~nt·scale grids were needed on a single photo. 

Parameters were interpret·ed with conventional aids. 

Products from computer handling involved bpth 

tabulated data, and maps, for the first time 

scale true maps were produced on a conventional line 

printer. A.P.I. results were tested and some 

modifications of parameters was recommended. 

Interpretation was not first-class, and lessons 

on techniques were learnt. One. parameter was 

rejected as too unreliable - Minin9 timber. Others 

were recombined to fewer strata, to produce an 

acceptably reliable result. 

the job served to further advance ~echnique 

devel~pment. Specific areas of development included 

the need to define suitable specifications for 

parameters, the need for adequate fieldwork, and 

the definition of checking procedures. Some local 

acceptance prob~ems of the map products was expressed. 
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Some reservations were also expressed locally 

on the desirability of collecting such a broad list 

of parameters. 

Special Features: various special features included: a systematic 

approach to fieldwork, a job testing routine 

involving field checking of a random selection of 

points, the use of the line printer maps (at far 

less a cost than the alternative "Calcomp" plot, 

about a 10:1 ratio of cost). 

Reference: 

A2.7 

Date: 

Objective: 

Area: 

Grid: 

Points: 

Maps: 

Photos: 

Parameters: 

Technique: 

H.O. file 3798. 

Mumbulla North 

1974-75 

"to have volume information available to support 

roading investigations and submissions which have 

to be made to sustain sawlog supplies." Additional 

information was to be collected to assist local 

planning. As well, it was desirable that the job 

be completed as rapidly as possible as the available 

interpreter would shortly be leaving the subdistrict. 

5450 ha (13,625 acres). Bega Subdistrict 

200 metres. A.M.G. 

1360 

1:15840 enlargements of provisional ~opographic 

(1:25,000) sheets. Cadastral detail had to be 

added. 

Braidwood-Eden 1963, 1:15,840 

Grid co-ordinates, site height, stand vigour 

(descriptive of the nature of the stand), rock, 

sawlog volume, pulp volume and species types. 

because of the previous experiences of the interpreter 

fieldwork on this job was quite intensive - well

measured field plots - but of a smaller percentage 

of total area than usual. The remainder of the 

job was straight-forward. A student assisted on 

the project and this greatly aided work progess. 

Results inc~uded single parameter maps and tables at 

1:25,000 scale. No additional fieldwork was carrieq out. 
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results were regarded as satisfactory and the 
speed at which ~ey were produced was appreciated. 
the job objectives were clearly satisfied. 

spe~ial·Features: the differ~nt approach to fieldwork was unique. 

Reference: 

A2 .• a-

~: 

Objective: 

Area: 

Grid: 

Points 

Maps: 

Photos: 

Parameters: 

This has been the smallest area so far undertaken, 
but size is not seen to affect consideration of the 
use of the technique. 

H.O. file 8329. 

Kendall 

1975 

lithe primary aim of the job was to test the ability 
of the FORINS System to handle complex stand history 
data. 11 

1800 ha (4500 acres). This was sele.cted only as a 
representative area of the Kendall M.A., Kendall Subdistrict. 
100 metre A.M.G. 

~7.36 

enlargements to 1:15,840 of the C.M.A. 1:25,000 
series, Relevant forest maps, of histories etc., 
were charted with the A.M.G. 

where needed, the Wauchope Kendall 1970 1:15,840 
project·. 

a list of the parameters is rather· too lo.ng to 
detail, as there are 39. Included apart from the 
co-ordinates, are data pertaining to the following: 

topographic information (slope, aspect, altitude) 

original stand details (forest type, site height) 

fire history (last two fires - severity and year 
of occurrence) 

logging history (prior to an arbitrary datum 
year - volume removed, type of logging, 
regeneration density after logging) 

treatment history (prior to the datum year -
year treated, type of treatment) 

logging history and treatment history are 
repeated for the post datum year and the year of 
latest activity. 
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Technique: 

Coltllnents: 
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Most data were available from existi,ng written 

'and map records. Some input of'A.P.!. data was 

involved concerning slope and site he,ight. Other

wise it was a matter of tediously record~ng 

information directly, or following some map 

charti,ng. A new type of data input sheet had to 

be specifically designed. Specifically experienced 

personnel were not generally required for data input. 

Results were produced in both table and map form. 

This was a trial of the FORINS technique in a new 

situation. Results were quite satisfactory. The 

system allowed the his~orical data to be manipulated 

in quite complex analyses. 

Special Features: This was a new application of FORINS. 

Reference: H.O. file 55122 

A2.9 Bu1ga 

Date: 1974 commenced 

Objective: to supply comprehensive data of the nature and 

condition of existing resources for general 

management planning purposes. 

Area: 

Grid: 

Points: 

Maps: 

Photos: 

Parameters: 

Technique: 

Approx. 64 000 ha (160,000 acres) comprising Bulga

Dingo M.A. in Wingham Subdistrict. 

200 metre A.M.~. 

Approximately 16,000 

1:15,840 forest type maps, prepared by slotted tem

plate assembly using the photography also used in 

the FORINS job. 

Bu1ga-Knorrit 1972 1:15,840 

Grid co-ordinates, compartment number, altitude, 

forest type, crown cover, sawlog volumes, stand 

size (mature trees), regeneration species, regeneration 

size, regeneration status, slope, aspect and rock 

occurrence. 

Conventional forest typing was already being 

undertaken when the FORINS job was proposed, so 

fieidwork continued on a conventional basis ,to 

serve both jops. A 3-man crew was engaged on the 

work. Grid location on photographs was not carried 
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out until the forest type map was prepared, 

and this caused considerable delays. .Tbpographic 

relief was considerable in some areas, enough to 

cause the location of individual grid points.' 

A.P.l. was specifically checked in the field 

following office interpretation, where doubts 

arose. No follow-up fieldwork or checking was 

proposed. Only partial results to date (maps and 

tables) have been produced. 

in retrospect, grid marking on photos should not 

have awaited forest type map production. Whilst 

such a map does make point location easier, it 

is not vital to continuing the job. 

sp~cial Features: none 

Reference: H.O. files 69017 and 33722 

A2.l0 Ooffs Harbour 

Date: 1975 commenced 

Objective: "the main aim of the assessment is to determine the 

size and distribution of the remaining sawlog 

resources in the district. Knowing this, a 

"sustained yield" will be .calculated ---. We 

Area: 

Grid: 

Points: 

Maps: 

Photos: 

also aim to equalise sawmill life, as far as 

practicable, over the district, and to rationalise 

quotas." The· objectives were broadened "1;:0 encompass 

various other aspects of resources and management 

of forests and park areas, following discussions 

of the nature of a FORlNS investigation. 

the whole Coffs Harbour Forestry District, of some 

one million ha (all tenures). 

using the A.M.G., a basic 1000 metre was selected 

with areas of additional interest (state Forest and 

selected park areas) being further sampleq with a 

500 metre grid. 

approx. 22,000 

G.M.A. base sheets were used. 1:25,000 topographic 

sheets were available over some 45% of the area. 

Map sheet distribution was as fo11ows:- 27 x 1:25,000, 

8 x 1:31,680, 2 'x 1:50,000, 2 x 100,000. 

A variety of photography was available. Coffs Harbour 

1:25,000 1973 covered 35% of the area. 

't 
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Parameters: 

Technique: 

- 47-

Additionally Butterleaf-Cangi 1973 1:25,000, and 

Gresham 1:15,840 1961 photography was available. 

The remainder of the district was covered by mapping 

photography of various dates and scales. Most 

State Forest areas were covered by interpretation 

type photography. 

lUl'p9ints Grid co-ordinates, grid interval, 

sub-district~ shire, electorate (State), tenure, 

dedication proposal (yes or no), supply zone, 

rainfall, geology, soils, altitude, aspect, slope, 

terrain class, species type, stand height class, 

stand density class, understorey, stags (presence 

of), stocking of stems 30-50 cm d.b.h.o.b. hardwood, 

30-40 cm d.b.h.o.b. brushwood, grass merchantable 

sawl~g volumes of stems (per hectare) over previous 

limits of size. 

500 metre grid Management area, compartment number, 

lease identification, excluded areas (not for timber 

production), fire history, logging status, treatment 

status. 

Features of'specific Interest Co-ordinates and 

names (where applicable) were to be recorded for: 

1. towns and villages 

2. features of particular recreational or 

historical or other interest, including water

falls, lookouts, picnic areas, ~mall reserves, 

etc. 

There were many aspects of the FORINS system which 

had to be reviewed specifically for this job, 

because of its size and complexity. Two teams were 

used for data input, with duties as follows:-

Map team responsible for setting-up the job, 

assembling all maps, photos. Also to locate 

grids on maps, photos and chart series of basic 

data sheets. Then to input all map parameter 

values to standard data sheets. 

Photo·team responsible for A.P.I. and recording 

of interpreted results direct on to the data sheets. 

No charting of maps or photos were required. 

The two phases of work were quite independent, 

though A.P.I. did not proceed until the map parameter 
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values were collected. Data sheets were forwarded 

to the A.P.I. crew for completion from time to 

time. 

Base map charting was carried out on 3 series o~ 

identical maps, to ,avoid clutter~ng individual 

sheets. The, ,grid was pinned onto photos, and each 

point coded, before forwarding to the A.P.I. crew. 

Various source maps were used to assemble relevant 

parameters. Some cannot be regarded as accurate 

maps, being si~ly the best or only 'ones available 

for the job. 

A.P.I. was conventional in general approach. 

Doubtful points were field checked where practicable. 

The onlr guide to the interpreter save for his own 

expertise, and limited field d~ta was the available 

forest type maps. At times 3 experienced individuals 

were simultaneously involved in A.P.I. 

At this stage, no follow-up field work for, for 

exa~le, regression establishment has ,been 

contemplated. The job is about half finished at 

the date of this writ~ng, February 1976. 

Objection could be raised at the use,of small scale 

and out of date photography'for data extraction for 

parts of this job. Effects of inaccuracies on 

important parameters are however j~dged of small 

magnitude to the total job, as areas so covered are 

mainly non forested, and of lesser importa~e to 

district management strategy. 

Because of the previous experiences with using the 

FORINS technique the view is held that the Coffs 

Harbour job will satisfy objectives. Many aspects 

of work had to be evolved on the spot. It is 

anticipated that there will be further specific 

areas of development needed before the job is 

fully co~leted. 

special 'Features: There are many aspects which are rather "special" 

because of the, very magnitude of the job. Basic 

p~inciples have not however been altered. 

Reference: H.O. 82446, also various material held by Messrs. 

Hoschke and Squire, D.O. mapping staff,' and Mr. Lunda 

(Kempsey) • 
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MARSH STATE FOREST 

****************** 
DEMONSTRATION RUN 

SPECIES TYPES - ORIGINAL 

SCALE 1: 25000. 

CATEGORY NO. OF POINTS 

1 158 
2 0 
3 16 
4 19 
5 0 
6 16 
7 18 
8 5 
9 6 

10 190 
11 0 
12 0 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 

TOTAL 428 

TKIS MAP WAS PRODUCED ON 2R/ 8/76 

PERCENT AREA CHARACTER DESCRIPTION 

37 632.0 / 1 A~D 1/3 RAINFOqEST 
0 o. It 23/2A OfI->AI.lPARATE RF 
4 64.0 ? 36 BAT t"OIST 
4 76.0 % 37A RAT DRY HIGH sn 
0 o. $ 378 88T I)RY LO '/I St") 
4 64.0 B 46 RlUI: r,UM 
4 72.0 E 47A TWO-AG HIGH SQ 
1 20.0 F 478 T"JO-HG LO,"" Sf} 
1 24.0 H 48 FLOODEO GUM 

44 760.0 K s;;3 RRUSH R.OX 
0 o. + ' 61) wHITF f'o1AHOGANY 
{) o. ~~A GG.~M HIGH SQ 
0 D. = f,2H GG t \.it"! LOW SO 
0 O. 0 163 .~ NEB HIGH SO 
0 O. Q 1.6313 "JEB LOw SO 
0 O. • 168 ~U;'RG.STS 
0 o. R ?34 R()CK 
0 O. ) 65 RG.Gd ETC 

100 1712.0 
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MARSH STATE FOREST 

****************** 
DEMONSTRATION RUN 

SPECIES TYPES GROUPED 

SCALE 1: 31680. 

CATEGORY NO. OF POINTS 

1 158 
2 35 
3 235 
4 0 
5 0 
6 0 

TOTAL 428 

THIS MAP WAS PRODUCED ON 30/ 8/76 

PERCENT AREA CHARACTER DESCRIPTION 
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-------~~----------
MARSH STATE FOREST 

****************** 
DEMONSTRATION" RUN 

USING SAWLOG VOLUME AS PARAMETER TO BE MAPPED" 
AND SLOPE AS SCREEN PARAMETER EXCLUDING SLOPES OVER 30 DEGREES 

SAWLOG VOLUMES ON SLOPES OF LESS "THAN 30 DEGREES 

SCALE 1: 31680. 

THIS MAP WAS PRODUCED ON 2A/ 8/76 

CATEGORY NO. OF POINTS PERCENT AREA CHARACTER " DESC'HPTION 
1 292 77 1168.0 • NEGLIGI8LE" 
2 20 5 80.0 '5 - ?O M3/HA 
3 36 10 144.0 = 20 - 40 M3/HA 
4 25 7 100.0 / 40 75 ~:1/HA 
5 5 1 20.0 * 75 - 110 M3/HA 

TOTAL 378 100 1512.0 
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COFFS HARAOUQ PROJECT TEST 
~G-I#VESlIGATE COQRElATION~ 
~~~************************** 

--AR£A--~&C+-AR~S ___ . ___ u ___ , __ ._ .. ____ • ____ • ____ • __ • __ , ____ • __ 
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------------~NH!t--- 3Q75.9 

SPARSE 1515.9 

H5-.-O 

H5-r9 

159.9 

950.6 

----Uo-OERAT&-----8·25 ... .() 275.9 9. 

-:------ABlJN{) ANT ~75.e 25.9 9. 

~ 5759.9 1259.9 :1:199 11 9 

-·-P-f R CE-N·l-AGE-S 

225.-0 

375.9 

--5&.0---' 

o. 

659.e 

1~5.'e }-Oo.o 25.0 3950.0--:--
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0-. 0-. /). o. 3()i}-;i} 
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"APPENDIX 4 , 'STANDARD 'DATA 'SHEET 

The FORINS data sheet is based on a standard 80 col~ 

data record~ng form. 

Columns 1-7 ~nd 8-14 are reserved for Northing and Eastings 

respectively. The next 20 columns can 'be used for parameters with values 

less than 10. Next are 13 groups of two columns for parameters with 

values less than 100, followed by 4, groups of 3 columns ('valueS! < 1000). 

and 2 groups of 4 columns (values < 10000) • 

This gives a standard FORTRAN format of (2I7, 20Il, l3I2, 

4I3, 2I4). 

Parameters can be allocated to any group of columns as required 

usually to achieve the most desirable arrangement for the data recorders. 

Examples included are 

1. a standard sheet 

2. Wandella sheet 

3. Coffs Harbour sheet. 
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N 0 t\.) t..". 'J t-J ....., . ..) 
VI :. C..I N -- 0 - - - -~ ~ ~ A ~ -0 . C» "'..J 0. tI1 .h. W t.,,) 
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, .. ".- ./. '--1-- -/- ---1- ·1· .... I· -,'---1,--, ---1---I--f"-'I"---'~---'I'-'-"-"-I--"-I-"I'''''- r-"I---I---'-I--~~~:~IES 
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-]-- --J--J--~--I--J--1--J--~--T--J::J--1-~1:::R---~~I---I--i--i-- ... -- iLEASE -1-·-·--'----1---·\ .... ---r--,-T--j----·-,,-t-----r- --I-T---'I ! 1 ~ 

I 1 I-I--l-l-~L-J+L.LH__H-LL..J iLEASE 
1 ! I I .. T- I ITI YEAR 

~-I r--I=~I .. ·--t~ ~-If H-I-=F-R=~t~-f-l·! ~::R' 
:=t--fj--l---i--g-;.;-t--i--..;---F· ... .:--..r..:...:. ... --:;-==-.:r---+--4--..:--+--j--..j---!--~AGEMEN ---'-- --T-T-j-- --t:fS---t -t---:--i---i---;--j---t-- --C--";---i--+--t=.JAREA 

. --,.: I 1 , , '--1,-'1-'-1 I I Li_I_N:IMRER. 

-1 i t I t~'=I=' I' 1 ···L········*_· I-H='!: I '+=' , i ·STA'l.'E I-l-·F'--.. ------ ,-""-'. -I -... 1- i -.--"-==[ -;-!=FOREST I--l-. -~- - --- _u..-L_ _,..-1_._ I_L ....., 
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FORINS DATA SHEET 

NORTHING EASTlNG 
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