Recommendations for future application of new European Forest Types

Report from Expert Advisory Group
 on European Forest Types
Introduction

The progress towards sustainable forest management in Europe is periodically monitored through the set of 35 pan-European indicators endorsed under the FOREST EUROPE process. Seven indicators have been requested to be reported by forest types based on national data. A new forest type classification was developed by an international consortium over the last years, and the current version is based on contributions from several experts and institutions, as a result of consultancies and discussions during meetings and workshops with extensive international representation
. A pilot reporting according to new European Forest Types (EFT) is conducted through the Enquiry on the State of Forests and Sustainable Forest Management in Europe 2011 (SoEF 2011). This pilot reporting is a first opportunity to test the possibilities of acquiring the data, solving data problems, and to evaluate the usefulness of the information using the new EFTs. A Technical Report has been prepared on the Pilot reporting on pan-European Indicators by European Forest Types (Barbati, A. 2011: Pilot application of European Forest Types).
It is expected that application of a new forest classification: (i) will improve the reporting of complex data into logical, understandable and ecologically relevant units, (ii) has a potential for better integrating forest data in a wide range of policies (e.g. policies concerning land-use planning, environment, climate, biodiversity, agriculture or water), and (iii) has potentials to be used in assessing climate change effects on forest ecosystems, including biodiversity, and serve further harmonising of European forest monitoring activities. 
Advantages and disadvantages of the EFT classification

When developing the new set of pan-European quantitative indicators, endorsed by the Ministerial Conference in Vienna 2003, the need for an improved classification was recognized, but it was not possible in the course of this process to come to an agreement on a new classification system for forest types. Thus, it was recommended to keep the currently applied system for the time being. These classes are defined e.g. by the TBFRA-2000 terms and definitions:
1. Predominantly broadleaved: Forest on which more than 75 percent of the tree crown cover consists of broadleaved species.

2. Predominantly coniferous: Forest on which more than 75 percent of the tree crown cover consists of coniferous species.

3. Mixed: Forest on which neither coniferous, nor broadleaved, nor palms, bamboos, etc account for more than 75 percent of the tree crown area.

However, the Vienna Resolution 4 contains a commitment to “…contribute to harmonised international classification systems through developing a pan-European understanding on forest classification systems including forest types, naturalness and introduced forest species”.
The three broad forest types adopted so far represents a feasible system to standardise forest information on a general level, but will hardly serve the European requirements for the interpretation of SFM indicators. Within the vast European forest area, FOREST EUROPE indicators show a considerable range of variation, due to natural conditions and past and present anthropogenic influences. Given this variability, it is very difficult to grasp the meaning of the indicators and their trends when taken out of their environmental background. The reporting of quantitative indicators requires a forest type categorisation, which is more suitable to describe variations in forest and more soundly ecologically framed than the three broad species groups adopted so far. Coniferous, broadleaved and mixed forest may be meaningful in order to present the more production-oriented overviews of forests within a country or a relatively homogeneous region, but these types are too broad and may have little in common when summarised for larger regions.
The “old” classification system application is relatively straightforward, as practically all countries have information about the distribution of their main tree species, either from sample surveys or from some kind of full-cover mapping. The direct assessment of crown cover may not be available, and the classification may have to be based on growing stock or basal area as proxies. Another potential problem, if single tree data are not available, is that the national classification may be based on another threshold than 75%. A few countries have also been unable to provide data on mixed forest for certain reference years.
On the other hand, the new EFT classification requires a rather detailed assessment of tree species composition, in combination with other information related to the growing site (biogeographical regions, vegetation belts, hydrology, climatic conditions etc). The assessment of EFT categories can in most cases be performed as a desktop analysis following a classification key, however, not in all cases. The set-up of the sampling design may not always give the requested information for the EFT assessment and may have to be complemented by some additional field information. The assessment of dominant tree species should preferably be carried out on a unit larger than the tally plot of most NFIs in order to be as representative as possible. This might be problematic for several NFIs having relatively small tally plots. This recommendation also applies to the “old” system, but is perhaps even more critical for the new EFT classification. Also, the supplementary information mentioned above must either be available from other sources (maps etc.) or already integrated in some national classification system that has been employed for all assessment units of the forest inventory.
However, for some of the categories of the new EFT classification, classification may in some cases be simpler than with the “old” system. That may be the case e.g. with the categories largely represented, like the boreal forest and the hemiboreal and the nemoral forest. Since these categories may include a variety of mixtures between the commonly occurring species in these regions, the classification may be done by first assessing all forest units within the appropriate biogeographical region, then assess and sort out the units of the more specific and less frequent categories. The remainder could be considered to belong to e.g. the boreal forest category.
In the EEA Technical report No 9/2006 presenting the European Forest Types, the preliminary average number of EFT categories by country was expected to be about 6. For the recent pilot reporting the number turned out to be about 8 for countries providing data on forest area distribution. Correspondingly, the number of categories applied ranged from 3 to 13. Thus, the number of categories applied for reporting has on the average nearly tripled, compared to the “old” system. Whether this represents a serious increase of the reporting burden depends on the availability of data and the feasibility to reclassify existing data into the new categories. Most NFIs contains, as it has been stated in the current harmonisation processes – ENFIN, and projects such as recent COST Actions - sufficient information on every sample plot to carry out the reclassification. That may be a simple operation once the necessary decision tree (algorithm) is established to adapt EFT classification keys to national conditions/situations. If, on the other hand, data from various sources have to be collected and compiled to assess the new EFT categories, the workload may be lighter or heavier depending on the individual country situation. 

A pan-European study to compare bottom-up approaches of national forest types and EFTs could be useful to improve the classification and the quality of the results for the next reporting exercise.

Experience has shown that data on a few EFT categories associated to rare forest habitats (e.g. 4. Acidophilous oak and oak-birch forest and 12. Floodplain forest) may be based on very small size samples and thus have a high standard error. Although very interesting and crucial from a diversity perspective, the assessment of development over time, average values (e.g. deadwood) and the breakdown into even more subgroups (e.g. naturalness) may result in meaningless or incorrect conclusions. During the Bordeaux workshop it was recommended to report such minor subgroups of EFT categories only under the indicator forest area, but to leave them out for other indicators where the sample size is considered too small. However, the values should be included in the totals calculated for each of the tables.
How well can the new classification be applied?
For the pilot reporting two indicators were considered as mandatory to report on, while reporting on four additional indicators was voluntary. Indicator 2.4 (Forest damage) has also reference to “by forest type”, but was left out from the pilot reporting, because the data will often be compiled from a number of sources where data for classification of EFT categories are not available. For the two mandatory indicators reporting on all four reference years was requested, while the reporting on the voluntary indicators only asked for year 2005. 

The reporting on forest area or growing stock only requires one figure for each of the occurring EFT categories and reference years, while the overall picture is more complicated for the other indicators. However, effective ways of displaying information can be found: E.g. reporting on tree species composition (indicator 4.1) by EFTs requires breakdown of the area of each category reported by a country by five species classes (1, 2-3, 4-5, 6-10, > 10). In order to present information in a clear and understandable way further processing of data is needed (e.g. using weighted average to assess the average number of species for each reported category).  

Results from the pilot reporting are highly valuable to assess the current perspectives of application of the new classification at European level and the main difficulties encountered by countries in the use of the classification. Findings from the pilot experience are overall encouraging. The feasibility of the system is demonstrated by:

- the high share of the response rate on mandatory indicators: for the year 2010 26 countries, accounting for 81% of forest area in Europe (excluding Russia), reported on forest area by the EFTs (1.1) and 24, accounting for 68% of forest area in Europe (excluding Russia), on growing stock (1.2);
- reasons for not reporting by EFTs were mainly explained by countries as due to a current lack of national data (NFI) in general or on specific information needed for the EFT classification; countries declared that reporting by EFTs will be feasible when the national data and/or the specific information is available;
- the relatively moderate share of unclassified forest area, according to the new system; various countries indicated a proportion of the total forest area as unclassified, but the share of unclassified forest is, on average, 8 percent of the total forest area; in addition, much of the unclassified forest area derives from factors not related to the classification itself (permanently and temporary unstocked or stands not inventoried for different reasons). 

- only few countries reported unclassified forest area due to forest stands characterised by species assemblages not matching EFT classes; these cases derive from different situations: i) forest types that are present in the country but not covered by the EFT classification; this case can be improved by adding new types within existing categories; ii) presence of mixtures of trees that are key diagnostic species of more than one category of EFTs; this kind of problem can be solved by further adjustment of the classification/classification keys (thresholds for prevailing /dominating species) to allow consistent reporting on categories with these mixed forests.
How well are the aims of the EFT classification met?
The added value of the new EFTs in conveying new meaningful information on forest resources in Europe, without any additional effort of field data collection, is fairly well demonstrated by data from pilot reporting. However, the workload of national providers of information to breakdown tables by EFT is considerable and this aspect should be taken into account, in a context of budgetary restrictions, before introducing any additional breakdown by EFT categories.
Reporting data by EFTs mainly allows:

- To gain insights on the differences across European regions in term of key categories that build up most of the forest area in the region (Table 1); this variability is clearly smoothed when viewed at European level. For instance, the four more widespread categories appear to be different across regions (North: 1, 2, 11, 13; CentWest: 2, 5, 14, 7; CentEast: 2, 5, 13, 3; SouthWest: 9, 10, 8, 3; SouthEast: 8, 7, 6, 3). When data are presented by old forest types (coniferous, broadleaved and mixed) most of this information is lost and regional differences are damped 
(Table 2).
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1. Boreal forest 37449,0 54,1 0,0 0,0 688,0 2,0 0,0 0,0 0,0 0,0 38137,0 21,9

2. Hemiboreal and nemoral coniferous and mixed broadleaved-

coniferous forest 

10382,9 15,0 9696,4 27,0 16198,8 47,4 481,4 1,8 430,0 5,9 37189,5 21,4

3. Alpine forest 2451,9 3,5 2149,9 6,0 1790,0 5,2 1729,3 6,3 882,0 12,1 9003,1 5,2

4. Acidophilous oak and oak-birch forest 173,5 0,3 2665,9 7,4 376,8 1,1 146,3 0,5 78,0 1,1 3440,6 2,0

5. Mesophytic deciduous forest 272,3 0,4 5639,4 15,7 4400,5 12,9 264,0 1,0 880,0 12,1 11456,2 6,6

6. Beech forest  169,8 0,2 2658,4 7,4 1124,6 3,3 152,3 0,6 1084,0 14,9 5189,1 3,0

7. Mountainous beech forest 0,0 0,0 2762,9 7,7 1041,3 3,0 1281,3 4,7 1108,0 15,2 6193,5 3,6

8. Thermophilous deciduous forest 0,0 0,0 2046,4 5,7 209,1 0,6 5107,7 18,7 2002,1 27,5 9365,3 5,4

9. Broadleaved evergreen forest 0,0 0,0 826,5 2,3 0,0 0,0 6477,5 23,7 80,0 1,1 7384,0 4,2

10. Coniferous forests of the Mediterranean, Anatolian and 

Macaronesian regions

0,0 0,0 391,9 1,1 61,0 0,2 5600,2 20,5 232,7 3,2 6285,8 3,6

11. Mire and swamp forest 8816,2 12,7 415,8 1,2 1447,6 4,2 0,0 0,0 0,0 0,0 10679,6 6,1

12. Floodplain forest 92,4 0,1 527,0 1,5 1034,2 3,0 295,5 1,1 204,0 2,8 2153,1 1,2

13. Non-riverine alder, birch or aspen forest 8062,1 11,6 988,4 2,8 3510,8 10,3 147,1 0,5 0,0 0,0 12708,4 7,3

14. Introduced tree species forest 1125,7 1,6 3684,7 10,3 1436,0 4,2 1227,9 4,5 291,4 4,0 7765,7 4,5

Unclassified stocked forest 282,7 0,4 1416,5 3,9 853,9 2,5 4411,6 16,1 0,0 0,0 6964,8 4,0

TOTAL 69278,5 100,0 35870,2 100,0 34172,6 100,0 27322,3 100,0 7272,2 100,0 173915,8 100,0
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Table 1. Summary of forest area distribution by EFTs in Europe processed from the pilot reporting data; 26 countries for 2010, except for Switzerland (2005) and UK (2000).

For comparison, a summary of the corresponding information according to old types are included (see table 2).
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Predominantly coniferous forest 47036 68 15263 42 11621 45 7876 29 572 17 82369 51

Predominantly broadleaved forest 10372 15 17722 49 7673 30 16428 60 2093 63 54288 34

Mixed forest 11522 17 3350 9 6279 25 3018 11 682 20 24850 15

TOTAL 68931 100 36335 100 25573 100 27322 100 3346 100 161507 100
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Table 2. Summary of forest area distribution in Europe by the three forest types applied for SoEF2007. Processed from data reported by 26 countries for 2010, except for Latvia and Switzerland (2005) and UK (2000). 
- To track trends in forest area changes, by displaying gain and losses in forest area by EFTs. 

- To contextualize other indicators (growing stock, age distribution, species richness, levels of naturalness and amount of deadwood) into ecologically relevant units.

In conclusion, the additional efforts made by countries to process indicators by EFTs seem to be outweighed by the valuable information brought by the new system of reporting.
Conclusions and recommendations on future application
Several future applications can be envisaged in addition to the reporting, including improved assessment of biodiversity and climate change analysis, in particular for critical types and regions. Moreover, the EFT classification could support in data collection and analysis including scoping and outlook studies, follow-up of projects and assessments of services, and could provide information for multifunctional forest policies and management.
Taking into account the range of policies that might benefit from EFTs, the recommended future indicators should be the same as the ones listed in the Vienna document. However, it is recommended initially only to employ the EFT categories for the two indicators forest area (1.1) and growing stock (1.2), providing the most robust estimates. Expanding the mandatory reporting on pan-European indicators to also comprise biodiversity indicators by EFTs would need more elaboration, as the data are less available and often compiled from a number of sources. 
The Expert Advisory Group recommends the adoption of the new European Forest Types for future FOREST EUROPE Criteria and Indicators reporting. However, it is recommended to further refine on the system to solve the detected shortcomings, e.g. national forest types that are currently not covered by EFTs.

The application of EFT categories for the two mandatory indicators of the SoEF reporting shows good results, although involving substantial additional workload for some countries. Applying EFTs to other indicators needs more investigation (quality check of data, comparability of results etc.). Indeed, the compiled data tables for SoEF 2011 reveal a lack of data by forest types for several indicators, except from the two mandatory ones. Presenting complete datasets for the FOREST EUROPE region is already an arduous task, without expanding the reporting by EFT categories to more than the two indicators “forest area” and “growing stock”. That is the reason why a decision on reporting on more than two indicators cannot be recommended at the current stage.

A very useful step forward would be to develop (i) a metadata base on how EFTs are applied and evaluated by countries and international bodies to improve comparability of the results, (ii) EU integrated projects toward EFTs mapping, e.g. in the framework of current European projects on forest mapping, landscape assessment, CORINE Land Cover etc., (iii) precise mapping of biogeographical units and ranges of species. The completion of the process, in this form, will finally be a valuable aid in the assessment of environmental services for forests.
In future work on tools for sustainable forest management, including possible revisions of the criteria and indicators, FOREST EUROPE is encouraged to reflect on experiences with the new forest classification and consider the number and scope of indicators reported by EFTs.   

Furthermore, the experiences from the work on EFTs should be communicated to global and other regional forest-related processes (CBD, FAO, UNFF etc).
� The establishment of a small group of experts to give recommendations on future application was recommended by the Technical Workshop on European Forest Types, convened in Bordeaux, France in May 2010. The group has consisted of Stein Tomter (chair), Anna Barbati, Annemarie Bastrup-Birk, Tor-Bjørn Larsson, Marco Marchetti and Claude Vidal.


� The process of refinement and pilot application of the European Forest Types was led by FOREST EUROPE Liaison Unit Oslo, UNECE/FAO Forestry and Timber Section and European Environment Agency, with the involvement of the Advisory Group on preparation of SoEF 2011 and UNECE/FAO Team of Specialist on Monitoring SFM, in addition to participation of the authors of the classification and national experts.
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