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1.0  Objectives.
The objectives of the Strategic Inventory Audit Program are to place State Forests in a position where it is able to:

· have confidence in the quality of data collected,


· demonstrate the validity of the data collected, and


· provide additional training and supervision for field crews where a need for such work is identified.

2.0  Auditing Structure.
For each field crew working on the Strategic Inventory Project a proportion of plots will be audited for correct procedures and accurate measurements.  The benchmark sampling intensity of plots for auditing will be 5% of plots measured.

Within the Upper and Lower North-East CRA regions the audits will be carried out by two audit field crews working under the supervision of the Northern Quality Control Forester.

Plots will be selected for audit on the basis of the field crew which measured the plot.  Audit plots will be selected once a fortnight and will draw from all plots completed by the field crew in the last 10 working days.  Sampling of plots for audit will be without replacement.

2.1  Reporting.
There will be two standard reports produced by the Quality Control Forester, they are the Detailed Report and the Summary Report.  The Detailed Report will contain all the information about the plot and the values of all parameters measured/assessed.  It will also contain all differences between crew and audit values as well as demerit points accrued for that plot.  The Summary Report will only contain information about which crew was audited and the demerit points accrued for that plot. (The exact format and structure of the reports has not been finalised as they are still in the development stage - also, I need to see some final document which described the inventory attributes, etc.)

Reports on the results of all audits will be provided (ASAP) to the Supervising Forester of the crew being audited.  Reports of audit activities will also be provided to the Project Manager and Northern Division Co-ordinator on request.

3.0  Audit Attributes.
The attributes which will be audited fall into two categories, plot attributes and tree attributes.  Following is a brief description of each audit attribute and how it will be checked.

3.1  Plot Attributes.

3.1.1  Audit Crew ID:  The initials of the audit crew leader.  If the Northern 
Quality Control Forester forms part of the audit crew then their initials will be 
used, otherwise, the initials of the audit FA leading the audit crew.  Format: 
ABC.


3.1.2  Audit Date:  The date on which the plot was audited.


Format: dd-mmm-yy.


3.1.3  Inventory ID:  Unique identifier for the inventory from which a 
sample plot has been drawn.  Each inventory unit (be they old Districts, 
Management Areas, etc) will be assigned a number from 1 to how ever many 
inventories are specified.  No leading zeros will be applied.  Format: 12.


3.1.4  Plot ID:  Unique identifier for each plot in the Strategic Inventory 
Project.  Format:  IISSPP.  Where “II” is the Inventory ID, “SS” is a two digit 
stratum identifier (with leading zero) and “PP” is a two digit plot number 
(also with leading zero). Note: this attribute is the database field which links 
plot and tree attributes.


3.1.5  Crew ID:  The initials of the field crew leader.  Format: ABC.


3.1.6  TOP:  Take-Off-Point. Is the TOP for the audit plot correctly located 
and marked?  Note: for plots which are located in a compound traverse (ie: 
plots which have been located from another plot rather than a nominated 
roadside point) this attribute will not apply. Format: Yes/No.


3.1.7  Location:  Has the plot been located correctly?  (ie: Is the plot point 
within 10% of the traverse distance of where it should be?) Format: Yes/No.


3.1.8  Layout:  Is the plot centre marked clearly (if no wire peg has been used 
crews will have to re-mark the plot centre on completion of the plot if the 
point becomes scuffled during measurement), and has the plot number been 
painted on the nearest “in” tree? Format: Yes/No.


3.1.9  Crew Filter Strip distance (F/S distance):  Distance from the plot point 
to the centre of the nearest drainage line if the drainage line is within 50 metres 
of the plot point measured by the crew(otherwise blank).  Format: 12.


3.1.10  Audit Filter Strip distance (F/S distance):  Distance from the plot point 
to the centre of the nearest drainage line if the drainage line is within 50 metres 
of the plot point measured in the audit (otherwise blank).  Format: 12.


3.1.11  Crew Slope:  Average plot slope measurement as recorded by the 
field crew, in degrees.  Format: 12.


3.1.12  Audit Slope: Average plot slope measurement as recorded by the 
audit crew, in degrees.  Format: 12.


3.1.13  Crew Tree Count:  Total number of trees counted as “in” the plot by 
the field crew.  Format: 123.


3.1.14  Audit Tree Count:  Total number of trees counted as “in” the plot by 
the audit crew.  Format: 123.

3.2  Tree Attributes.

3.2.1  Plot ID:  Unique identifier for each plot in the Strategic Inventory 
Project.  Format:  IISSPP.  Where “II” is the Inventory ID, “SS” is a two digit 
stratum identifier (with leading zeros) and “PP” is a two digit plot number 
(also with leading zeros).


3.2.2  Tree No.:  The tree number (as designated by the field crew) for the 
sample tree.  Format: 123.


3.2.3  Crew Species:  Crew’s species code for the sample tree (standard State 
Forests three character codes).  Format: ABC.


3.2.4  Audit Species:  Audit species code for the sample tree (standard State 
Forests three character codes).  Format: ABC.


3.2.5  Crew Diam:  Crew’s measurement of DBHob for the sample tree (in 
millimetres).  Format: 1234.


3.2.6  Audit Diam:  Audit measurement of DBHob for the sample tree (in 
millimetres).  Format: 1234.


3.2.7  Crew Description:  Crew’s MARVL description for sample tree 
(alphanumeric string).  Format: A1 B2 C3...


3.2.8  Audit Description:  Audit MARVL description for sample tree 
(alphanumeric string).  Format: A1 B2 C3...


3.2.9  Crew Height:  Crew’s measurement of total height for sample tree (in 
metres, 1 decimal place).  Format 12.3.


3.2.10  Audit Height:  Audit measurement of total height for sample tree (in 
metres, 1 decimal place).  Format 12.3.


3.2.11  Crew Crown Condition:  Crew’s crown condition score for the sample 
tree (ordinal scale from 1 to 3).  Format: 1.


3.2.12  Audit Crown Condition:  Audit crown condition score for the sample 
tree (ordinal scale from 1 to 3).  Format: 1.


3.2.13  Crew Dominance:  Crew’s dominance score for the sample tree 
(ordinal scale from 1 to 4).  Format: 1.


3.2.14  Audit Dominance:  Audit dominance score for the sample tree (ordinal 
scale from 1 to 4).  Format: 1.


3.2.15  Crew Hollow:  Crew’s Hollow Status code for the sample tree (ordinal 
scale from 0 to 1).  Format: 1.


3.2.16  Audit Hollow:  Audit Hollow Status code for the sample tree (ordinal 
scale from 0 to 1).  Format: 1.


3.2.17  Crew Logging Impediment:  Crew’s Logging Impediment code for the 
sample tree (ordinal scale from 0 to 2).  Format: 1.


3.2.18  Audit Logging Impediment:  Audit Logging Impediment code for the 
sample tree (ordinal scale from 0 to 2).  Format: 1.

4.0  Sampling Intensity.
The sampling intensity of this audit program has two components.  The first is the plot level sampling intensity, ie: what number or proportion of plots will be re-visited?  The second is the tree level sampling intensity, ie: once you are at the plot, how many trees will you sample?

Given the relatively equal importance of all plot attributes combined and all tree attributes combined, it is logical that the two levels of auditing be roughly equal.  If one particular attribute was considered to be far more important than any other, then the sampling intensity for that attribute should reflect it’s importance.

4.1  Plot Level Sampling Intensity.
The plot level sampling intensity will be on a sliding scale depending on the results of previous audits.  Protocols for acting on the detection of substandard work are detailed in Section 5.5 “Substandard Work.” on page ????

The benchmark sampling intensity will be 5% of plots measured.  In any case where auditing reveals substandard work the sampling intensity for that crew will be raised to 10% for 4 weeks (ie: the next two audits).  If any substandard work (either the same problem or any “new” problems) is detected during the 4 week period of 10% sampling then the sampling intensity will be raised to 15% for a 4 week period.  If no substandard work is detected during a period of raised sampling intensity (either 10 or 15%) then the sampling intensity will revert to a lower level.

4.1.1  Selection of Sample Plots.

Upon receipt of the fortnightly list of plots measured by a crew, each plot in the list will be given a sequential number starting from 1.  (Note: this number is used solely for selecting sample plots and is discarded after the selection process is complete.)  The required number of sample plots will be calculated, based on the current sampling intensity for that crew, and a random number generator will be used to select the required number of sample plots.

For example:  Crew A completed 15 plots in the last fortnight and their current sampling intensity is 15%.  The plots will be numbered from 1 through to 15 and two (15% of 15 is 2.25, fractions below 0.5 will be rounded down - 0.5 and greater will be rounded up) random numbers between 1 and 15 will be generated to select the sample plots.  If any random numbers are duplicated in the generation process, the random number generator will be re-run until a set of unique numbers is produced.

4.2 Tree Level Sampling Intensity.

Tree level sampling intensity will be a sliding scale based on the number of trees in the sample plot.  Table 1 shows the sampling intensity for tree level attributes.

Table 1:  Tree level sampling intensity.

Tree Count of Sample Plot (by audit)
Audit Sample




<6 trees
100 % sample

6-20 trees
6 sample trees

21-30 trees
7 sample trees

31-40 trees
8 sample trees

41-50 trees
9 sample trees

51 +
10 sample trees

4.2.1  Selection of Sample Trees.
Once a plot has been selected for auditing the Tree Number list from the plot will form the basis of sample tree selection.  The required number of sample trees will be calculated, based on Table 1, and a random number generator will be used to select the required number of trees.  

For example:  Plot 23 contains 43 trees and so requires the selection of 9 sample trees.  The random number generator will generate 9 numbers between 1 and 43 to select the sample trees. If any random numbers are duplicated in the generation process, the random number generator will be re-run until a set of unique numbers is produced.

5.0  Acceptable Limits.
For all attributes being audited an acceptable limit range must be determined.  Measured attributes are relatively easy to attach such limits to, but estimated attributes present a far less clear picture in terms of determining what represents an acceptable value and what doesn’t.  

This is particularly pertinent in regard to the tree descriptions which, due to the “unknown” nature of internal defect and general vagaries of external appearance, will be based primarily on the opinion of the marketing foreman in each crew.

Acceptable limits for plot attributes are dealt with in Section 5.1, general tree attributes are in Section 5.2 and tree descriptions are in Section 5.3.

5.1  Plot Attributes.
Table 2 shows the acceptable limits for plot attributes.

Table 2:  Acceptable limits for plot attributes.
Attribute
Units
Acceptable range
Comments






Audit Crew ID
N/A
N/A


Audit Date
N/A
N/A


Inventory ID
Ordinal No.
1-20


Plot ID
Numeric code
10101-202050


Crew ID
N/A
N/A


TOP
location in metres, no units for marking
10% of traverse distance for location


Location
metres
10% of traverse distance


Layout
N/A
N/A


Filter Strip distance
metres
±5


Crew Slope
degrees
±2


Crew Tree Count
tally of “in” trees
0
Critical attribute

5.2  General Tree Attributes.
Table 3 shows the acceptable limits for tree attributes.

Table 3:  Acceptable limits for tree attributes.
Attribute
Units
Acceptable range
Comments






Plot ID
N/A
N/A


Tree No.
N/A
N/A


Tree Species
N/A
N/A


Crew Diam
millimetres
±1% - DBHob <600mm
±2% - DBHob >599mm
More tolerance for larger trees.  600mm used as cutoff because trees <600mm can be reached around, trees >599 can’t

Crew height
metres
±1m - height <20m
±2m - height 20-35m
±5m - height>35m
More tolerance for larger trees.

Crew Crown Condition
Ordinal scale
±1


Crew Dominance
Ordinal scale
±1


Crew Hollow
Ordinal scale
N/A


Crew Logging Impediment
Ordinal scale
±1m for trees coded as 2


5.3  Tree Descriptions.
As mentioned in Section 5.0, tree descriptions pose a unique problem in terms of determining acceptable limits for accuracy.

In relation to quality codes it is unrealistic to expect audit crew members to be in a position where they can determine how well a tree has been described (with the probable exception of small trees, which are generally less “deceptive” and simpler to describe).  As such, only gross errors will be detectable by audit crews.

The application of structural codes will be far easier for audit crews to determine acceptable limits.  Although there is some overlap between codes like merchantable branch and fork, audit crews will be able to record the occurrence of missed or over-used codes.

A five-point ordinal score will be used to measure the acceptability of tree descriptions, where:

1. Excellent tree description.
All quality codes seem appropriate.




All structural codes are appropriate (including diameter 



estimates where required in cruising notation).




All feature heights are within the same error margins 



allowed for total height measurement.  (Quality code 



changes not included.)




No other errors/omissions (eg: stump height 





allowances, waste sections, etc).


2. Good tree description.  Only fails one of the above points.


3. Average tree description.  Fails any two of the above points.


4. Poor tree description.  Fails any three of the above points.


5. Shocker.  Fails all of the above points.

Only trees which score 1 or 2 will be considered to be within acceptable limits.

5.4  Demerit Points.
All instances where a plot. general tree or tree description attribute falls outside the acceptable limits one demerit point will accrue for that plot.  The only exception is where the Crew Tree Count is in error, in this case 6 demerit points per tree will be accrued.

A plot will be considered to have failed when it’s total number of demerit points exceeds the maximum level accepted for a plot of the relevant tree count.  Maximum demerit levels are prescribed in Table 4.

Table 4:  Maximum demerit point table.
Tree Count (by audit)
Maximum demerit point total




<10 trees
10

11-20 trees
15

21-30 trees
18

>30 trees
25

5.5  Substandard Work.
In any case where substandard work is detected by the audit team courses of action will be set in motion.  The first course of action is the change in audit sampling intensity described in Section 4.1 “Plot Level Sampling Intensity”.

The second course of action will consist of:

· Advise the Division Co-ordinator of the problem.

· Discussion between the crew and their Field Supervisor (and the Quality Control Forester if appropriate).  The substandard aspects of the crew’s work should be raised in a positive manner and the crew given an opportunity to explain how the situation has arisen (after all, it may simply be a matter of misunderstanding or misinterpreting an instruction).


· If there is some dispute over the matter then the crew should be reminded of the aims of the inventory, the standards of work expected and the reasons why State Forests is insisting on such standards.  Additional training and/or supervision (either from the Field Supervisor or the Quality Control Forester) should be arranged.


· Continued substandard work may necessitate a “re-shuffling” of crew members.

In cases where a plot has not “failed” but there are aspects of measurement which are below the specified standards these details will be presented to the Field Supervisor in the standard Detailed Report (see Section 2.1 “Reporting”) for them to act on if they choose.  The Quality Control Forester will be available to advise Field Supervisors in regard to action taken in response to substandard work.

6.0  System Development.
At this stage there is still quite a lot of system development work to do.

Northern Region CSO Steve Wright has indicated that he will be able to provide up to two day’s assistance in database development.  If further resources are required for systems development the Quality Control Forester will make arrangements with the Project Manager.

It is anticipated that the final audit database will be able to generate general reports by Inventory Crew, Inventory ID, Audit Crew, etc.

Other features should include a function to facilitate the production of Summary reports indicating results by attribute (eg: average diameter difference) for demerit points, or Detailed reports including tree level raw data and actual differences as well as processed demerit points and totals for all attributes.

Progress reports to the Project Manager will be made periodically.
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