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On May 1st 2004, Slovenia joined the European Union (EU). From May 1st 2004, Slovenia has
the obligation to follow the legislation that is in force in the EU. The implementation of an Intensive Monitoring of the Forest Ecosystems is one of these obligations. Therefore the Slovenian Intensive Monitoring had to be in place in the beginning of 2004.
In 1986 the Council of the European Union, issued a Regulation (Council Reg No. 3528/86) on
the Protection of Forests against atmospheric Pollution. Besides the annual inventory of the
Crown condition on a systematic network in the Member States, the execution of projects to improve the knowledge of the impact of atmospheric pollution was encouraged. In the renewal of
the Council Regulation in 1992 the Intensive Monitoring Programme (IM) was introduced. In
the period 1992 - 1994 the details of the surveys in the IM were developed with scientists from
all over Europe. In 1994 the Commission Regulation on the IM was published (Comm. Reg No.
1091/94) and the Member States at that time started with the implementation of the IM programme. For the EU Member States, the EC has a limited budget to co-finance the activities in
the IM. Naturally under the condition that the rules are followed and quality is proven.
The aim of the project financed by Senter was to implement the mandatory programme on Intensive Forest Monitoring in Slovenia in the period 2003-2004. In November 2004 the project
was almost finished and the monitoring was successfully in place. In order to evaluate the degree and success of implementation and the necessary steps in the future, a review of the project
was executed. The aim of this review was :
1.To review the actual status of the (intensive) monitoring program and recommend further
steps in the development of the program
2.Post evaluation (internal) of the project
This report describes the results of the review that was executed between December 6 and 8 in
Slovenia.
We thankfully acknowledge the staff of the Slovenian Forestry Institute and mr. Evert Vel for
their assistance and excellent cooperation during the review.
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From May 1st 2004, Slovenia had the obligation to follow the legislation that is in force in the
EU. This includes the implementation of an Intensive Monitoring of the Forest Ecosystems.
“Senter” contracted Alterra Green World Research to execute the project: “Implementation of
the mandatory programme on Intensive Monitoring in Slovenia”, from January 1st 2003 till 31
December 2004. This report describes the review of the project, its implementation, organisation and institutional set-up, the Intensive Monitoring Programme in Slovenia in terms of plot
selection and installed instrumentation, the staffing from the Slovenian side and the role of Alterra in the project execution.
Keywords: Review, Intensive Monitoring, Forest, Deposition, Air quality, Crown condition,
Ground vegetation, forest growth, foliar chemistry, soil chemistry, Slovenia.
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INTRODUCTION
With the letter of 6 December 2002, “Senter” contracted Alterra Green World Research to execute the project: “Implementation of the mandatory programme on Intensive Monitoring in Slovenia”, from January 1st 2003 till 31 December 2004.
Between December 6 and 8 a review of the current status of the Intensive monitoring program
was executed in Slovenia. The aim of this review was :
1. To review the actual status of the (intensive) monitoring program and formulate recommendations for the further development of the program
2. Post evaluation (internal) of the project
In the following chapters an overview is given of the activities during the review, the review results of the monitoring program and of the role of Alterra and recommendations for the future.
In the Appendix a copy of the presentation of the results of the review is given. The presentation
was given on December 8 at the Slovenian Forestry Institute
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1.

ACTIVITIES DURING THE REVIEW OF THE ACTUAL STATUS

The Slovenian Forestry Institute was visited on December 6 to 8 by Jan Willem Erisman. At the
same time Mr Evert Vel visited the SFI for the final activities to complete the project administration. During these two days the following program was followed:

$JHQGD
Monday, December 6: 9.00 – 18.00
- Acquaintance with the Director, prof. Torelli and the vice Director mr. LeYDQLþ
- ,QWHUYLHZZLWKPU6LPRQþLþSURMHFWOHDGHU
- Interview with ms. Krajne, head of NFC
- Interview with ms. Kalan, head of the laboratory
- Interview with mr. Kutnar, vegetation
- Interview with ms. Vilhar, phenology and water modelling
Tuesday, December 7: 9.00 – 17.00
- 9LVLWRIWKH/HYHO,,SORW%UGRZLWKPU6LPRQþLþ
- Laboratory inspection at SFI together with ms. Kalan
- Interview with mr. Ogrinc, database manager
- ,QWHUYLHZZLWKPU.RYDþFURZQFRQGLWLRQ/HYHO,
- Preparation of conclusions
Wednesday, December 8: 9.00 – 16.00
- ,QWHUYLHZZLWKPU/HYDQLþ
- Interview with prof. Torelli
- Preparation of presentation of findings
- Presentation of findings to SFI staff
- Meeting with mr. Huisman, Netherlands Embassy
- Flight back to the Netherlands
The review was set-up in such a way that first the major players of the project were interviewed.
Secondly a plot was visited to inspect the equipment and the plot procedures. Thirdly, a ‘sample
was followed’ from the plot through the lab, into the database and evaluation. Finally, the preliminary results were discussed with the management of SFI.

8
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2.

RESULTS OF THE REVIEW OF THE ACTUAL STATUS

The major findings of the review have been summarised in the presentation given to the SFI
staff on Wednesday December 8 and given in Appendix A. The results are discussed following
the following sequence:
• General findings
• Infrastructure
• Laboratory
• Data quality and evaluation
• Organisation
• Cooperation with Alterra
• Recommendations

2.1

General findings

The people that are associated with the program are enthusiastic, competent and open. They
have done a lot of work, next to their normal tasks to implement the program successfully. In
general a lot has been achieved:
– Eleven plots have been selected in a careful way and to everybody’s satisfaction, with clear
aims and criteria.
– The infrastructure in the field and lab has been build-up successfully
– A QA/QC program has been implemented
– The database is being set up
– Organisational structure is in place
– A good link with ministries is established
– There is a clear international imbedding
– There is a long term commitment of ministries
I conclude that the general aims of the project have been successfully fulfilled. The major
achievements can be summarised as follows:
– Establishment of an infrastructure
– Improved cooperation within the institute
– Cooperation with Forest Service, university
– Stronger links with the ministry of agriculture and environment (and ARSO)
– Increased public awareness
– Cooperation with the Netherlands

2.2

Infrastructure

In order to select the 11 plots a study was done in which selection criteria, forest data and environmental statistics were used (Intensive monitoring programme in Slovenia (IMP-SI), Basic
structural document, Project document, July 2003). The plots are well selected, with enough
variation, good representation and coverage (see Figure 2.1). The plots are equipped and when
necessary fenced. The equipment fulfils the mandatory needs of the ICP/EU program and fulfils
the project requirements.
Sample handling and procedures are well in place and qualified people are responsible, with the
necessary back-up (this was demonstrated in practice during my visit!). A lot of attention is
given to the education, training and commitment of the plot managers, and this is a strong point
for the monitoring!
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It is recommended to place information boards at the plots to inform the public of what is happening and what the use is.
Snow sampling needs attention. The current samplers are probably not sufficient in the case of
heavy snow fall. In this case, a snow cover can act as a lit on the sampler. Furthermore, the
snow cover can fall of the sampler. More attention is needed to accurately sample snow.
A spin-off is that the infrastructure can be used for other projects and by other institutes in Slovenia and therewith forms a good basic infrastructure to extend the different forest research activities.
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Figure 2.1 PURSRVDOIRUWKHDSSUR[LPDWHORFDWLRQRIWKHLQWHQVLYHPRQLWRULQJSORWV

2.3

Laboratory

At the start of the project, an overview of the status of the laboratory equipment and sample
analysis methods and data handling was made by ms. Polona Kalan. The lab inspection showed
that the quality and quality control at the laboratory has improved considerably. Furthermore,
good, new methods have been implemented and new equipment has been installed. It is recognized by the management that it is important to have permanent staff and a pricing system in order to obtain a good price for quality. An accounting system was implemented. Furthermore,
Standard Operating Procedures have been placed in a handbook and are used.
There is a good participation in ring-tests and the staff is very active in using the results of the
ring tests to implement improvements. During two visits of Alterra experts the accreditation of
ISO 17025 was prepared and assessed. There are still some things to improve, but it is expected
that the accreditation can be obtained in 2005. This would provide a solid basis for the laboratory and it is therefore highly recommended to proceed with the accreditation.

10
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Total nitrogen is currently not measured, but methods are being implemented in order to do this
mandatory analysis.
It is recommended to have regular back-ups of formal procedures and data and store the backups in suitable facilities and/or store them outside the institute!

2.4

Data quality and evaluation

Having a central database for the program is essential and a database manager has been appointed to set-up a database following the structure of the successful FIMCI database in Oracle.
Procedures are implemented to check the data before transferred into the database. This is
essential. It is advisable to install the FIMCI software to do the checks on ionic balances, the
conductivity measurements and the specific ionic ratios. Currently experts work together with
the database manager to do some checks on the data. A follow-up procedure is recommended to
be installed. This means that if data are found to be not fulfilling the criteria, a memo should be
made listing all the actions necessary. This should be directed to the responsible persons (laboratory, field manager, expert, etc.). I such a way actions are coupled to observed deviations.
It is recommended to provide programs for standard statistics and standard graphs (reporting)
along with the database to allow the experts and users to see standard graphs and statistics of the
data. This would help with standardizing reporting, interpretation and checking of the data.
Scientific evaluation of the data
The scientists in the program are very capable and knowledgeable. Therefore there are good recourses to evaluate the data. Furthermore, there is a very good imbedding in the EU/ICP Forest,
taking part in the different expert panels. It was noted that there is currently no atmospheric
chemist in the staff appointed to the program. This might be a handicap when assessments are
made using the data. Either an atmospheric chemist should be appointed, or a good cooperation
should be established with e.g. ARSO to get this expertise on board.
The individual subjects, vegetation, deposition, phenology, crown condition, etc. are well managed. However, more cooperation between different subjects is necessary to derive at general
assessments and to direct the monitoring results more to the policy questions. For this it is advisable to aim for joint projects on the national scale and in Europe. Furthermore, it is recommended to establish some sort of scientific group where regularly assessments and joint projects/interpretation is discussed.
Assessments for policy support is a new topic for the institute and there is little experience. In
order to effectively use the data and to show that monitoring is necessary, such assessments
should be executed the coming years. Therefore, to my opinion expertise has to build up to do
these assessments. One of the tools for this is modeling. Modeling is not well developed at the
institute. I strongly recommend to add this discipline to the staff. Examples of assessments
could be:
– what is causing the deterioration of forests in Slovenia
– what is the influence of the increase in traffic on forest condition
– what is the influence of local, national and international sources to the forest health
– what are effective measures to improve the condition of the forests,
etc.
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2.5

Organization

The organization has been established and is formalized in an organization structure (see Figure
2.2). The organization imbedded in institute and appears to be effective, but there might be
room for a scientific or modeling group responsible for interpretation (see 3.4).
The long-term finances are in place through the contracts with the ministries. There is a good
national cooperation as well as the international cooperation through a good international
imbedding (see 3.4).
I noted that the structure of the institute might not be the most optimal for this kind of interdepartmental projects. People from different departments work on the project and this might lead
to conflicts of interest, causing a (temporary) lack of expertise. The program is a long-term
commitment and one might consider to imbed it on a structural way in the organization of the
institute.
In the case that the infrastructure and the data will be used by others outside the institute it
would be advisable to establish a users platform where the different activities are coordinated in
such a way that optimal use is made of the infrastructure and data.

12

ECN-C--05-003

Scientific
Work

Field
work
Laboratory
Figure 2.2

Data Centre

2UJDQLVDWLRQDOVWUXFWXUH

The program is clearly in the first stage of the four stages of the organisational development (see
Figure 2.3): the initial phase. The second phase will be reached within the coming time. The
challenge will be to maintain the consolidation phase and initialise new initiatives in order to
prevent stand-still and decrease. This would damage the quality of the program.
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3.

THE ROLE OF ALTERRA

Everyone at SFI is very positive about the role of Alterra in this project. The project is regarded
as highly successful. Not only because of the realisation of the infrastructure and sample and
data handling, but also because:
– a good and solid relation was build with the ministry of Agriculture and a new relation has
been established with the ministry of Environment
– an internal organisation was set-up and teamwork within the institute has been improved
very much
– an infrastructure, procedures and administrative handling has been implemented (forms,
QA/QC, pr, ..)
– the public awareness has been improved to a large extent.
Alterra is highly regarded as an institute with a lot of experience in the field of the EU/ICP Intensive monitoring, both at the experimental side as well as in the data handling, QA/QC procedures, public relations and networking with users. The scientists that trained the SFI staff were
regarded as good experts, professionals in their field and very experienced.
The role of Evert Vel is well appreciated and high rated. He is experienced, practical, pragmatic
when necessary, systematic and very successful with the project. He is marked as ‘the man for
the job’. He pushes people to the edge in order to get things done and he is very successful with
it. His role in establishing the relationships with the ministries is very much appreciated and is
regarded as not only good for the program, but for the institute as a whole. The only criticism I
heard from the staff is that some scientists felt that in the beginning of the project their earlier
work was regarded as irrelevant and that things had to be done much differently. During the
project this was corrected and handled very well.
Mr Huisman of the Royal Dutch Embassy regards this project as highly successful and is very
satisfied about the relationship with Alterra and the performance of the institute.
As far as I can determine the results of the project have all been achieved.

14
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4.

RECOMMENDATIONS

As shown before the building and initiation phase is now complete and the consolidation phase
is starting. For this phase the following recommendations for further steps can be formulated:
1. It is recommended to always ensure that the ‘cycles are closed’. This means that an action should be followed by a reaction: if something is observed in the field, it has to be
reported, action has to be taken to fix it and the sample has to be marked and documented. This should happen throughout the whole process of sampling until reporting
on all levels and for each assessment.
2. The laboratory should obtain the ISO 17025 certificate through accreditation in 2005.
3. The data should be stored in a central database and the no individual databases should
be established or maintained. It is recommended to back-up the database and formal
documents regularly and store the back-up in a safe place and also outside the institute.
4. There should be a very good cooperation with other institutes and monitoring networks,
especially within the field of atmospheric research and Air quality, because this discipline is currently lacking in the institute and is necessary to deal with the policy issues.
A users platform for infrastructure and data should be established when these are used by external people in the future.
Improve the cooperation within the program for assessments (Joint studies, Scientific and/or
modelling group, formulate policy questions) and policy support (e.g. by setting up and Environment and Forestry Planning Bureau).
Develop strategy plans for :
The next year 2005 (and 2006) period containing:
– Communication (PR, Leaflet, information boards for all plots, a 12th (demonstration) plot
nearby the SFI, public awareness, etc)
Annual report 2004 (and 2005):
– Data evaluation plan (what can we do already? And how/who will do this? When and how
will it be brought to the public?)
The coming 4 years containing:
– Data evaluation plan (questions, science, reports, publications)
– Publishing in scientific journals and reporting plan
– Communication plan (Pr, public awareness, internal, external, web site.
The long term (2015 – 2020):
– Integration with other monitoring or research work done in Slovenia
– Combined actions with other International requirements (Kyoto, Biodiversity, Climate
change, etc)
– The plans and the program should be evaluated every two years, followed by the necessary
action.
Keep strong links with the ministries in order to show the relevance of forestry and forest monitoring. Furthermore, establish a relationship where there is room for policy advice and policy
development using the program as a basis input.
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My final recommendation is to keep the team together and to enhance the cooperation between
the different fields of activities of the team members in order to make an optimal use of the collected data and assessed information. A logical next step is to make links to existing research
results and to coordinate new research work on or near existing plots and use available data as
much as possible.
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APPENDIX B

PARTICIPANTS

Participants of the presentation of review results on December 8 at 12:00
in Lecture hall of the SFI:
Name
Mr Peter Ogrinc
Mr Franc Perlin
Mr Tom Levani•
Ms Nike Kranjc
Prof. Niko Torelli
Ms Ursa Vilhar
Ms Polona Kalan
Mr Marco Kovac
Mr Primoz Simoncic
Mr Igor Rener
Mr Evert Vel
Ms Jan Willem Erisman
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