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Abstract 
Forest heal th monitoring using Viewpoint 

canopy assessment , w i th the po ten t i a l to 
inco rpora t e PSP-based i nd iv idua l t ree 
assessment, is discussed in relation to existing 
knowledge about, and the value of, the plantation 
forest es ta te . The benefi ts of cons i s ten t , 
comparable, assessment data for forest health 
impact recognition and response, research, and 
asset protection are outlined. Results of a forest-
level trial show the Viewpoint methodology to 
be sound and the cost to be less than 10 cents per 
hectare if coordinated with the present FOA 
detection survey. 

Introduction 
The health of New Zealand's exotic forest estate 

is poorly known at any point in time. There is 
little knowledge of its improvement or decline 
from year to year, and impacts of specific pests 
and diseases are often not well understood. This 
situation is somewhat surprising given that we 
are dealing with a biological asset worth around 
$10 billion with conservatively estimated losses 
from pests and diseases of approximately $30 -
40 million annually. 

The Forest Owners Assoc ia t ion (FOA) 
surveillance scheme was designed for the early 
detection of new incursions, but delivers limited 
ad hoc information on forest condition. However, 
wha t data is collected, and how, is highly 
dependent on the individual surveyor and the 
service agreement with individual forest owners. 
The random location of assessment sites allows 
no comparab i l i t y from year to year, and 
observations cannot be related to the wider forest 
estate. There are also a number of disease specific 
surveys, such as that for Dothistroma, but such 
data are collected to support specific management 
action, or to characterise an impact that has 
suddenly been seen as 'significant'. Such surveys 
are essentially reactive not proactive. 

Collectively the existing initiatives provide 
little in the way of a coherent picture of the health 
of our plantation forests. A refocusing on the 
individual objectives of forest health monitoring 
and early detection is timely given the Ministry 
of Agriculture and Forestry's current review of 
forest surveillance. 

The Benefits 
A number of immediate and long term benefits 

will flow from better knowledge of the health 
status ofthe plantation estate, benefits which will 
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accrue to both individual owners and the sector 
as a whole. 

1. Timely Operational Responses - Forest 
management 

Pest and disease impacts are almost always 
progressive; they start at a low level locally and 
spread and intensify over time. Many such 
impac t s can be amel io ra ted by proact ive 
management, which has greatest effect if applied 
early in the disease development cycle. Busy 
forest managers want reports which are succinct 
and which clearly identify when action is needed. 
The Viewpoint methodology generates such 
reports and provides consistent assessment 
techniques to determine changes in stand health 
over time and the extent of disease impact, 
providing critical information for both short and 
long term intervention strategies. 

2. Research prioritisation 
Research funding, obtained from industry and 

central government, is in short supply. Key 
considerations when prioritising investment in 
research are: 
• the magnitude of the impact, i.e. what is the 

problem costing us? 
• the tractability of the problem, i.e. will research 

deliver a solution? 

Establishing priorities, in the absence of reliable 
data on the extent and impact ofthe suite of pests 
and diseases affecting plantation forests, usually 
leads to a focus on the locally spectacular, or the 
special interests of an articulate advocate. Forest 
condi t ion data, col lected unde r consis tent 
protocols and comparable from year to year, 
would form a more rational basis for research 
prioritisation at both the local and national level. 

3. Asset protection 
Unlike bricks and mortar, and the plant of most 

bus ines se s , the p r imary asset of forestry 
companies is a biological one. The risks to sueh 
biological assets are much less predictable than 
those to buildings and property, and largely 
invisible to the casual observer. They tend to 
accumulate both individually and collectively 
over time with the potential to seriously degrade 
the value of the forest. Identifying, monitoring 
and quantifying the risk to a $10 billion asset 
seems only prudent. 

Closely re la ted to asset p ro tec t ion is 
shareholder confidence in the management of 
their asset. Without a formal forest heal th 
monitoring strategy, no assurance can be given 
that significant undetected degradation is not 
occurring. The knowledge that a well considered, 
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estate-wide, monitoring strategy is in place and 
being undertaken by experienced forest health 
profess iona ls , wou ld prov ide a level of 
reassurance. 

4. National health statement 
In 1989 Sweet asked the question "is the health 

of our plantation forests declining?" Fourteen 
years later we still have no objective data at a 
national level to provide an answer, despite 
w i d e s p r e a d belief amongs t forest hea l t h 
profess iona ls tha t such dec l ine is in fact 
occurring. The ultimate objective of a health 
monitoring programme is to generate a national 
statement of forest health, supported by site 
specific assessments which can be used by both 
r e sea rche r s and forest managers . This 
collaborative approach is essential. In a small 
country such as New Zealand, pests and diseases 
do not respect ownership boundaries. It may 
even be possible to apply similar strategies to the 
country's conservation estate. 

5. Compliance with international forest 
management protocols 

International forest management protocols (e.g. 
the Santiago Declaration and Forest Stewardship 
Council Principle 8 (USDA 1995)) imply or 
require that forest condition be monitored. Forest 
Research has developed a strategy for assessing 
long term monitoring plots, in which forest health 
indicators such as crown health and crown 
density can be related to factors such as soil type 
and growth . Such in tens ive moni to r ing 
complements the Viewpoint system, but cannot 
provide coverage of extensive forest areas at 
acceptable cost. An integrated approach, allowing 
intensive plot based monitoring to be related to 
the wider estate, is the logical solution, and one 
which is already being explored further under a 
Forest Health Research Collaborative initiative. 

As a signatory to the Kyoto Protocol, the 
Government has a large stake in the health of our 
forests, in relation to carbon sequestration. The 
FOA is working with Government to ensure all 
international obligations are met, through their 
involvement in the development and management 
of monitoring systems. The recently ratified 
"Forest Industry Framework Agreement" should 
p rov ide a m e c h a n i s m for funding, 
implementation and management of an integrated 
approach. 

Viewpoint condition survey 
Forest hea l th mon i to r ing is seen as a 

cornerstone of an integrated forest health strategy 
being developed by Carter Holt Harvey (CHH). 
The Viewpoint condition survey: 
• is providing staff with meaningful information 

in summary form, that identifies issues and 

impacts requiring their attention; 
• will benchmark forest health condition and 

identify its change over time; and 
• will prioritise investment in forest protection 

through a better knowledge of the extent and 
impact of forest health problems. 

The Viewpoint health survey has been designed 
to be integrated with the FOA detection survey 
to ensure best value for money. Additional work 
is being undertaken in non-CHH forests, using 
NZ Forest Health Research Collaborative funding, 
to further validate the methodology, explore its 
integration with permanent plot assessments, and 
encourage wider sector implementation. 

Assessment strategy 
Forest health monitoring will be based on the 

well founded assumption that crown condition 
is a primary indicator of tree health (Innes 1993, 
Ciesla & Donaubauer 1994, Wylie et al 1992), and 
hence canopy condition reflects overall stand 
health. The methodology accepts that some 
health impacts will not be detected by visual 
assessment of the crown, and the strategy would 
be s t rengthened by the development of an 
integrated forest health monitoring system with 
the inclusion of permanent sample plot (PSP) 
a s ses smen t s where specific forest hea l th 
at tr ibutes are assessed for individual trees. 
However, the CHH Forests initiative is presently 
focused on in t roduc ing an assessment 
methodology which involves viewpoint based 
assessment of canopy condi t ion , and the 
identification of significant impacts on stand 
health by remote visual inspection. 

Assessment sites are characterised by: 
• viewpoints providing a canopy view of 10 to 

40 ha of forest; 
• GPS located sites selected in consultation with 

the forest manager; 
• the view centre being located by a compass 

bearing; 
• establishment of a frequency of 1 site per 500 

ha of forest; and 
• the location of sites skewed towards 3 to 15 

year age classes. 

Canopy assessment involves: 
• visual, binocular assisted, assessment; 
• reference to a disorder check-list and field 

manual; 
• allocation of a condition score for both inci

dence and severity for each disorder present; 
• allocation of an overall stand health score; 
• identification of key impacts if any; and 
• assessment by trained and experienced forest 

health professionals. 

It is p roposed tha t the assessments be 
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u n d e r t a k e n in con junc t ion wi th the FOA 
detection survey, using the same forest drive-
through route as far as possible. However, it is 
considered important that both site selection and 
reporting requirements are forest management 
driven. The Viewpoint system will also capture 
information during the forest drive through, as 
assessors and forest managers begin to "speak the 
same language" in regard to condition scores (1-5 
health ratings). Site assessment data are input to 
an Access database and standard queries and 
reports have been developed. Reporting involves: 
• a Forest Level Health Statement derived from 

individual site scores, with any actions re
quired by the forest manager clearly identified; 

• consolidation of forest level reports to provide 
a Health Statement by management unit and 
region; and 

• a National Health Statement for the Company's 
forests. 

Riverhead Trial 
Carter Holt Harvey's Riverhead Forest was 

chosen for a forest level operational trial of the 
assessment methodology because of its size (3452 
ha), rolling terrain, and good access. It was 
considered fairly typical of a large proportion of 
the CHH estate. Prior to the trial a total of 13 
sites were identified, located by GPS coordinates, 
the view centre compass bearing recorded, and 
the assessment route plotted. The assessor, an 
experienced forest health surveyor, was given 
t ra in ing and unde r took superv i sed t r ia l 
assessments prior to the forest level trial. The 
trial supervisor monitored activity segments of 
travel, preparation, assessment, recording, and 
off line activity, throughout the evaluation. He 
also undertook an independent assessment of the 
13 sites. 

The trial results (Table 1) include times for all 
13 sites and also a realistic estimate of the time 
which might be allocated for the 8 sites which 
would be recommended under the specification. 
The number of sites is management driven, and 
the suggested one per 500ha is considered a 
minimum. On problem or high risk forests more 
plots might be specified. While further research 
is needed to determine variation in assessment 
scores between assessors, the two assessors in 
the Riverhead trial gave the same stand health 

Table 1. Trial Results - Riverhead Forest 

No. of sites 
Travel 
Travel time 
Assessment time 
Non-assessment inspections 

Actual 
13 

25 km 
0.8 hr 
1.3 hr 

0.45 hr 

Proposed 
8 

20 km 
1 hr 
2 hr 
1 hr 

rating to l l of the 13 sites, the other 2 being a 
single category different. The cost of such an 
assessment of Riverhead Forest is estimated to 
be $300 providing the programme was integrated 
with the FOA detection survey. 

Based on the Riverhead Trial, and the 
establishment of a limited number of plots in 
o ther forests , Viewpoin t a s sessmen t s cost 
approximately 10 cents per hectare. It is difficult 
to compare the cost of the Viewpoint system with 
that of a PSP-based strategy because of the 
difference in area covered in each assessment and 
the intensive evaluation of O.lha compared with 
an extensive canopy assessment of perhaps 40ha. 
If each was considered a sample representative 
of a specific stand, the PSP plot might cost around 
twice that of a Viewpoint plot. CHH Forests have 
chosen the strategy which gives maximum actual 
coverage of their estate at an affordable cost, 
recognising the data will not provide the level of 
detail delivered by the PSP approach. Clearly an 
integrated strategy, capturing detailed data from 
PSP based assessments which can then be related 
to the wider es ta te us ing the Viewpoin t 
methodology, is the ideal. The development of 
complementary strategies would allow individual 
forest compan ies to ta i lor a moni to r ing 
programme to suit their forest management needs 
and budget. 

Conclusion 
Forest health monitoring using an integrated 

Viewpoint and PSP assessment system would 
greatly enhance our knowledge of estate condition 
and the change in condition over time, allow a 
more effective management response to forest 
health problems, and provide some assurance of 
the continued vitality of the sector's major asset. 
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