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Permanent sample plots (PSP’s) are small demarcated  
areas of forest containing trees that are periodically  
remeasured.  The plots provide estimates of changes 

in the forest state due to growth, silviculture, genetics 
and other events. The plots can be either representative 
of the surrounding forest (monitoring plots) or in trials 
(experimental plots).  This information is essential for 
successful forest management. 

The Scion PSP database system is a powerful tool 
for managing permanent sample plot data with primary 
functions being data storage, retrieval, manipulation and 
presentation.  PSP’s require considerable investment, being 
repeatedly measured over time, so it is important that the 
data collected are thoroughly verified, well managed and 
secure so as to retain their value regardless of changes in 
staff and computer systems.  Scion manages the system 
which contains data collected by its research staff, and data 
owned and collected by NZ plantation companies. The PSP 
system maintains data on approximately 27,000 sample plots 
of which 47% are still considered current and remeasured 
regularly.  The current  PSP database administrators 
-  Carolyn Andersen, Judy Hayes and Lisa Blomquist, 
have between them over 35 years experience managing the 
database and processing of sample plot data.

Judy Hayes, Carolyn Andersen�

The Scion permanent sample plot (PSP) 
database system

Data are stored on the system dating back to the 1920’s. 
The oldest Pinus radiata plot on the system still standing 
was planted in 1906 near the forest headquarters of Tapanui 
Forest. 

This plot (Figures 1 and 2), SD11/0/1/0, has just 
celebrated its 100th birthday and local forester Graeme 
Kennedy of Ernslaw One Ltd measured the trees in 2006.  
The plot has been measured sixteen times since 1922 (Table 
1) and all data has remained securely stored on the Scion 
PSP system through numerous system ownership and 
management changes over time. 

This plot has a volume of 1816 m3/ha, which is not 
the largest plot by volume on the database (the   largest 
plot by volume is currently found in the East Coast forest 
of Tokamaru), but with a stocking of only 199 stems/ha, 
it has the greatest volume per tree. Tree 54 (Figure 2), the 
largest tree in the plot, has a diameter of 102cm. The tallest 
measured tree in the plot has a height of 66m.

Users of the PSP system have found the service provided 
by the administration team most useful and prompt. A 
recent survey carried out by Ensis showed that fifteen 
companies who currently use the PSP system were highly 
satisfied with the service they received. These clients 
found the PSP system and the information it provided was 
extremely beneficial to their business with the main focus on 
growth modelling, silvicultural scheduling and validation 
and calibration of forest modelling. 

Permanent sample plot data have been stored and 
managed on computer systems at Scion since the early 
1960’s.  In the late 1980’s the PSP system was converted 
to a relational database running under VAX/VMS 
(PSP version 3). In the late 1990’s the PSP system was 
completely rewritten to operate under a Windows 95+ / 
NT environment and more recently, changes allowed  the 
system to work under a Windows XP environment. The 
latest version of the PSP system (V4.3) provides an enhanced 
user interface, additional functionality and an increase in 
flexibility. PSP V4.3 supports various database management 

Figure 1.   Plot SD 11/0/1/0, tree 54, at age 100 years

SD 11/01/0: Blue 
Mountain Forest

Measurement Date

12/1922 7/2006

Age (years) 16 100

Stems/ha 1308 199

MCH (m) 19.5 55.5

Mean DBH (cm) 24.2 80.2

BA (m2/ha) 60.1 100.5

Volume (m3/ha) 444.4 1816.7

Table 1. Plot measurement data.
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PSP users with a secure backup of their datasets. Such 
extensive backups may seem unnecessary, but it has been 
with great relief when, on the occasional times of ‘accidental’ 
corruption, these backups have been successfully restored 
with very little disruption to the system. The archived tapes 
are stored off site in case of catastrophe.

Plot data on the PSP system are ‘controlled’ by 
individual forestry companies/ managers, research 
cooperative programs or government funded projects. 
Most medium-to-large forestry companies throughout 
New Zealand are committed to a PSP program. With 
approximately 50 different plot ‘controllers’ there are 
currently 729 different forests represented on the database 
(229 of these are small private woodlots).

With the many changes in forest ownership in recent 
years, the usefulness of this centralised system becomes 
more apparent. With a simple change to ‘forest owner code’, 
all plots controlled by a company can be easily transferred 
to the new owner/manager.

Data confidentiality is very important to forest 
owners and agreements prevent commercially sensitive 
information from being used inappropriately. The database 
Administrators do not provide data to a company, who does 
not own the forest, without receiving prior permission.

Data stored in the PSP system are summarised to 
provide per hectare statistics detailing the growth of plots 
at each measurement age. These statistics are calculated 
using formally defined, standardized and consistent 
formulae. Summaries are stored in the database enabling 
data extraction in a range of useful and meaningful formats. 
The PSP system’s reporting facility provides a range of 
predefined report formats from a simple one line plot index 
to a full summary listing of all categories of summarised 
data. Customised reporting is available with summary 
data. Data are extracted by selecting required fields and 
presented in a table which can be saved in text, dBase or 
Paradox formats. Resultant data can be provided in a format 
for subsequent analysis, e.g., spreadsheet or statistical 
analysis packages. Extraction of individual tree data is also 
an available option using Standard Query Language (SQL) 

systems including Sybase SQL Server, Borland Interbase, 
Microsoft Access and Borland Paradox.

The PSP system is primarily hosted on the database 
server on Scions’s local area network, where it is backed up 
daily by Information Technology staff, stored on tape weekly, 
and archived at six monthly intervals, therefore providing 

Current PSP Plots by Forest Owner

Figure 2.  Plot SD 11/0/1/0, tree 54, DBH 102cm
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which enables the database to be queried interactively. A 
reasonable understanding of the PSP database structure and 
familiarity with SQL is required so that associated tables can 
be related correctly. (You can phone the PSP ladies who will 
carry out any data retrieval for you in a very short time!)

Figures 3 and 4 show examples of data extraction from 
the system. Figure 3 summarises the range of ages at the 
latest measurement of Pinus radiata plots in the Southland 
region where our oldest plot, still standing, is found. The 
majority of plots in this region are aged 10 to 20 years. Figure 
4 shows the distribution of plots across regions within NZ 
where the latest measurement has a volume greater than 
1000m3/ha. The Gisborne/Hawkes Bay region (Est) has 
the most plots with volumes over 1000m3/ha that are less 
than 30 years old.

New features in the current PSP system that have been 
particularly useful are: 

1.	 User	defined	fields	
These are available at the plot level, measurement level, 

tree description level and the individual tree measurement 
level. Each field stores up to 5 characters and has a related 
user defined label (up to 8 characters) to describe its content.  
Examples of types of data that could be recorded in these 
fields are crown health scores, wood properties or internode 
length.

�. Partial measurements 
In earlier versions every live tree had to be accounted 

for and be measured for diameter.  A partial measurement 
may occur, for example, when stems are measured for height 
only or for a health assessment, or when only a sample of 

trees are measured (e.g. at a variable lift pruning).  Partial 
measurements do not have standard per hectare statistics 
calculated because they may be misleading.

�. Events occurring during the life of a plot
A ‘miscellaneous’ event enables a fuller description of 

a plots silvicultural history to be recorded. This caters for 
events other than a measurement, thinning, pruning or 
fertilisation.

�. Extended comments
The comment field is a feature present at each event 

and at the plot level itself. A sizeable comment is possible 
with 150 characters available.

�. An extensive error checking facility 
Checking occurs at three different levels during the data 

updating process and comprehensive reports are produced 
which are vital for ensuring the integrity of the data.

Conclusions
The system stores and analyses measurements of tree 

growth including data on silviculture regimes and back 
up options mean that data can easily be restored in the 
event of a natural disaster. These data are used to develop 
mathematical models of the growth of trees, to determine the 
effects of experimental treatments on growth and to monitor 
sustainability and the growth of plantation forests. This 
information is essential for successful forest management. It 
is the largest database of forest growth data in the Southern 
Hemisphere, and one of the largest in the world. 
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Figure 3. Range of ages at latest measurement of Pinus radiata 
PSPs in the Southland region.

Figure 4. Number of PSPs, by age class and region, volume 
greater than 1000m3/ha.
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