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• Present basic principles and considerations 
of forest inventories.

• Address the applicability of these concepts 
to NWFP inventories.

1. The talk



• If we want to manage a natural renewable 
resource reasonably: the characteristics of
the resource must be known. 

• The information needs come up at the latest
when the resources becomes scarce.

2. Why forest inventories ?



… to be answered by forest inventories to support SFM:

Basic technical questions ...

… and it is the same questions that apply in principle 
to the management of NWFPs !

how much is out there at a given point in time 
(growing stock) ?
what is the quality ?
where is it ?
what is the growth (includes all components
of dynamics like mortality and regeneration) ?
how much can be harvested (accessibility,
detectability, ownership restrictions) ?
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In principle, we
follow the
principles that
are expressed in 
this advertise-
ment of a big
bank:



We believe (at least in principle) that 

- it pays to spend money for data collection and 
Information procurement 
(economic aspect), 

and ,

- better information leads to better decisions in
planning and in policy formulation 
(decision making aspect).

3. Two basic assumptions:



• The first forest inventories were probably carried 
out in Europe as early as in the in the 14th and 15th

century 
- not sample based (that was invented much later …)
- mainly based on a “general overview”; subsequent
planning was done by simple area subdivision
(“Flächenfachwerk”):

4. Brief remarks on the history of forest inventories

If one has an area of 100ha and the trees have a rotation 
period of 100 years, then every year 1 ha should be clearcut:
Only (1) total area and (2) rotation period needs to be known. 

Maps are major planning tool.

This technique may also apply to NWFPs if information is 
available about spatial distribution and density.



Urkunde zur Wienerwald-
Bereitung 1674-1678

(document on „riding through the
forest of Vienna 1674-1678“)

Example from 17th century
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RFM: Rotation Forest Management 
Production-oriented

well established methodology 
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CCF systems

CCF: Continuous Cover Forest 
Complex decisions 

5. Two basic approaches to forest manage-
ment  for timber production

Both systems, as depicted here, are sustainable in terms of timber
production. It is exactly the increment which is harvested.

For plant NWFP, some system close to the CCF system might
be appropriate – however, with many open questions …!



6. A typical forest inventory
• Planning
• Implementation
• Analysis
• Reporting



6.1 A typical forest inventory: Planning
• Defining objectives and scope.
• Defining target attributes to be observed.
• Defining data sources to be used.

• Field data are crucial, and field sampling is an
essential component of all forest inventories; 
where three design elements need to be planned
for:

(i) Sampling design

(ii) Response design

(iii) Estimation design



(3) Doing the measurements: 
many variables.

(2) Establishing the sample 
plots: various options.

(1) Locating/selecting sample 
points: various sampling 

techniques

6.2 A typical forest inventory: Implementation
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Source: Polley 2001

Cluster plot design in the German NFI: combination of 
various plot options



6.3 A typical forest inventory: Analysis
Issues in data analysis:
• Data quality check (begins with check cruising ...)
• Models: many attributes can not directly be 
observed and need to be modelled (timber volume,
wood volume, biomass, carbon). 
Many models exist – but not so for NWFPs!

• Estimation



7. Technical challenges for NWFP inventories
• Many obvious commonalities with forest
inventories.

• The diverse range of NWFPs requires a diverse
range of inventory approaches.

• Some substantial differences, such as:
• seasonality, annual vs. perennial plants;
• rare and clustered pattern of distribution ;
• specific knowledge required for detection and
identification; 

• growth pattern;
...



8. Examples of our NWFP inventory related
projects.

Inventory of Guadua bamboo
in Colombia:
Overall question: 

How can Guadua stands be
managed so that the farmers do
benefit optimally?



Randomized branch sampling for estimation
of individual tree bark volume

Sustainable bark harvesting in Southern Africa for 
medicinal purposes (Jenny Wong project leader):

Overall question: 
How can bark be harvested sustainably when the
demand is growing towards an international
market?



“Adapting“ Adaptive Cluster Sampling (ACS)

From: Thompson (1992)

Overall question: 
How can rare events be sampled efficiently (such as 
NWFP and TOF)?
ACS further development.



Idea: Simplification of ACS with only two different
plot sizes: If the defined condition is fufilled in 
the seed plot, then a larger plot of a defined
size is established.

Problem: This conditional adjustment of plot size
makes estimation a challenge, because 
selection probabilities change in a
“strange” manner ...

“Adapting“ Adaptive Cluster Sampling (ACS)



Unbiased estimation 
in k-tree sampling
- k-tree plots: A response design in 

which, from each sample point, the 
k nearest trees are taken as 
sample trees.
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- Strength:  easy to apply 
(if k isn´t too large).

- Weakness: unbiased 
estimator ?

- Frequently applied in ecology,
and potentially of interest also
in plant NWFP sampling.



9. Guiding criteria for forest inventory planning
(probably directly applicable to NWFP inventories)

• Conformity with objectives.
• Methodological soundness.
• Comprehensive reporting and documentation.
• Overall transparency and high data quality.

Overall credibility.

There is no formal  “good practice” guide for forest
inventories, 
but there are some criteria commonly accepted
in the “forest inventory expert community”:



It is important to generate sound data and 
make them available as up-to-date information. 

- That means: forest inventory is eventually not only an
“information issue” but also a “communication issue”.

( Forest inventory research should not only focus on 
information generation but also on information utilization )

- And: forest inventory (in particular large area forest inventory) 
has not only the technical dimension of statistics and
information generation, but also a political dimension.

10. Wrap-up



11. Conclusion:

Information is probably required in all fields of natural 
resources management, including conservation.

Forest inventory offers a comprehenisve toolbox for data and 
information provision and interpretation.

Many forestry inventory techniques and approaches are 
directly applicable to other fields – such as NWFP inventories.

Still, there are manifold issues waiting to be solved – this 
holds in particular also for the inventory of NWFPs.



Thanks


