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Abstract: Due to climate change, droughts have been occurring more frequently in Germany in re-
cent years. More frequent and prolonged drought affects the health of trees and increases the risk
of forest fires. A large-scale forest fire broke out near Treuenbrietzen, Brandenburg, in the summer
of 2018 in pine monospecific forests. In addition to evaluating the damage caused, future reforesta-
tion is discussed, which is related mainly to the expectations of the forest owners. A telephone sur-
vey of seven affected forest owners was conducted using a semi-structured guided interview. The
results from our interview demonstrated the support of private forest owners for mixed forests over
monospecific pine forests. Most forest owners do not prioritize economic benefit with the forest land
as forestry was not the primary source of income. Instead, the ownership of the forest tends to be
linked to idealistic, cultural, and family values. The motives for reforestation vary but are often
externally influenced. Different goals of forest owners lead to the challenge of finding consensus
among them. We conclude that forestry advice by the federal and state governments is essential,
especially on how climate change can affect local forests, to sensitize private forest owners to this
problem.

Keywords: wildfire; private forest; reforestation; southeast Germany; qualitative study; pine mon-
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1. Introduction

Due to climate change, drought periods and dryness have become more frequent in Germany in recent years.
Drought stress reduces the resistance of trees, giving pests easier access to weaken the trees further. Long-term drought
affects the health of trees and forests and increases the risk of forest fires (MLUK 2019, BMEL 2020). In 2018 and 2019,
the potential for forest fires increased at an above-average rate across Germany, with regional differences in the
occurrence of forest fires. Among others, northeastern Germany is more frequently affected by forest fires (Glade et al.
2017; BLE 2020). Brandenburg, in particular, records the most fires, as well as the largest burned areas, due to sandy
soils and widespread pine forests (Holsten et al. 2012; UBA 2020).

The background of this study is the outbreak of a large-scale forest fire in the Treuenbrietzen region near Brandenburg
at the end of August 2018 (City of Treuenbrietzen, n.y.). The fire originated at several ignition points and was intensified
by World War II ammunition and wind storm without rain. In total, an area of approximately 334 ha was damaged
(MLUK 2018a). The site's vegetation consisted mainly of pine trees, which have almost wholly burned down (MLUK
2018b).

Numerous studies discuss silvicultural measures to increase the resilience of forests to disturbances such as drought
and wildfire (Brang et al. 2014; Granados et al. 2016; Allgaier Leuch et al. 2017).
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How to implement this forest conversion concretely in the region of Treuenbrietzen is the basis of this study.
Reforestation is of great importance and since the approximately 100,000 private forest owners own the majority of
Brandenburg's forests, they play a major role in this (MLUL 2015).

Due to the high forest damage situation throughout Germany and the oversupply of wood, wood prices have developed
strongly negatively. However, at the same time, the costs for planting material have increased. Against this background,
the situation is challenging for many forest owners (Bathke & Orlowski 2020). In this paper, we aim to answer two
questions through interviewing forest owners:

(Q1) Do economic benefits play a significant role in the reforestation of burned areas?

(Q2) Do forest owners want to change their forest management in the future?

2. Materials and Methods

In the first step, a preliminary survey was conducted to obtain knowledge about the local situation and clarify the
ownership of the land. Telephone calls were made to the district forester's office, Treuenbrietzen, the head forester's
office, Dippmannsdorf and the chairman of the forest cooperative Bardenitz eG. Through the three institutions
mentioned, contact was then established with the people whose areas were affected by the forest fire in 2018.

In the second step, qualitative guided interviews were conducted by telephone (Nieber & Grofiengiefser, 2014).
Open-ended questions and a partially structured guide (Reinders, 2016) were used to narrow down topics and pre-
formulate questions while at the same time leaving room for individual follow-up questions to allow openness to
additions by the interviewees. The order of questions was also adapted to the course of the interview. Interview
participants were selected using deductive sampling. Due to the prior knowledge from the preliminary survey,
knowledge was available about which persons could provide information on the questions.

In the third step, the analysis took place. The interviews were transcribed using MAXQDA (after Kuckartz, 2018).
A priori categories were formed as well as supplementary categories on the material during the data analysis (Kuckartz,
2018).

3. Results
3.1 Sample Structure and Information

A special feature of the sample composition was characterized by different ownership of the damaged area. In
addition to private forest owners, the forest cooperative "Bardenitz eG" and the city of Treuenbrietzen also own forest
land in the affected area. An attempt was made to conduct interviews with all three stakeholders in order to address
different goals and intentions. A total of seven interviews were conducted, including four interviews with private forest
owners and three interviews with members of the forest cooperative Bardenitz eG. Due to structural changes within the
city administration, no interview could be conducted with the forest administration of the city of Treuenbrietzen at the
time of the survey. There is a difference in ownership and management between the private forest owners and the
Bardenitz forest cooperative, as the members of the forest cooperative have leased their forest areas to the cooperative
and do not manage the areas themselves. This can create a discrepancy in knowledge about how to proceed and manage
the land.

The majority of the seven respondents were male. None of the respondents had forestry qualifications, but five of
the seven respondents had an agricultural connection, i.e., worked in agricultural areas or had contact with agriculture
through family influence. Four of the respondents managed the forest area themselves, while three respondents had
leased their areas to the forest cooperative and handed over management. Most of the respondents had come into

possession of the forest through inheritance (see table 1).
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Table 1. The respondents profile (n=7)

Attribute Characteristic Absolute Percentage
Gender male 5 71%
female 2 29%
Education agricultural background 5 71%
other 2 29%
Management private 4 57%
forest cooperative 3 43%
Acquisition of the area inheritance 5 71%
purchase 2 29%

The average age of the respondents was 57 years. The size of the forest area per owner averaged about 25 hectares but
varied widely from about five to 65 hectares. In addition, some of the respondents' property was divided into smaller
parcels that were not contiguous and spatially separated. The size of the area damaged by fire also varied. The smallest

damaged area was 1.1 hectares, the largest encompassed 14 hectares.

3.2 Results addressing the research questions

(Q1) Do economic benefits play a significant role in the reforestation of burned areas?

None of the seven respondents is economically dependent on forest management. The forest is mostly passed down
through generations in the family and has a tremendous idealistic value for the owners. Three of the respondents have
leased their land to the Bardenitz forest cooperative, which manages the respective areas. Of the four privately managed
areas, three people cut firewood for their own use. The economic benefit plays a minor role for the respondents overall.
Nevertheless, the desire for financial recognition for the work performed was expressed and the need not to make a

financial loss between income and expenses.

(Q2) Do forest owners want to change their forest management in the future?

We have found that none of the interviewees would like to replant their entire area with a pine monoculture in the
future. Reasons for this were doubts about the future viability of pine, aesthetic preferences, and the hope that a mixture
of tree species would provide stability if one tree species fails (e. g., due to calamities or poor soil conditions).
Accordingly, doubts were also expressed if Treuenbrietzen is suitable for the deciduous or mixed forest, mainly due to

the sandy soil conditions.
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When asked which tree species have been planted or will be planted in the future on the burned area, it became clear
that pine continues to lead the way. Also frequently mentioned were poplar, oak, and sporadically birch (see figure 1).
It should be noted that the tree species composition resulted both from planting and wild growth (e.g., from wind
dispersal). For example, according to the respondents, birch and poplar were never planted, while, oak was brought to

the plots exclusively through plantings. At the same time, pine was planted and also propagated independently.

Which tree species have been planted or will be planted in the

future on the burned area?
pine
poplar
oak
birch
douglas fir
black locust
linden
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Figure 1: Respondents answers to the tree species for reforestation.
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Different motivations guided the decisions for reforestation. In addition to influence from research projects (mentioned
three times), soil conditions (mentioned twice) also played a role. Through two persons, the hope was expressed that
converting to a mixed forest would increase the resistance against a renewed fire. Also mentioned once each was the
influence by neighbors, the desire for natural development, and the positive transformation of the landscape by
deciduous trees.

The question about problems that could face forest management in the future was most frequently answered with
increasing drought and lack of profit for future generations. Increasing frequency of fires were feared. Respondents
feared a potential decline in profitability of the forest during the conversion of pine monospecific forests to mixed

deciduous forests (see figure 2).

When you think about the future, what problems might we
encounter in terms of forest management?

Increasing Drought

Lack of profit for future generations
Increasing Fires

Further decrease of the profitability of the...
A loss of refernce to the forest in society

A loss of value of wood

Climate change

o
—_

2 3 4 5

Number of mentions

Figure 2. Respondents answers about possible future problems of forest management.

4. Discussion

Climate change is expected to increase drought in the future, which will simultaneously increase the likelihood of
forest fires (Glade et al., 2017; BMEL, 2020). The pine monoculture, which is most common in Brandenburg, is no longer
sustainable, and planting mixed stands can make forests more resilient to disturbances such as forest fires (Schelhaas et
al. 2010).

Studies such as Waks et al. (2019) show that a large proportion of private forest owners nevertheless want to
reforest their forest with the same species composition as before the fire and that nearly no thought is given to
adaptations to climate change. The result from this study rejects this notion. All respondents had expressed their
opposition to the pine monoculture that had previously prevailed. Yet, decisions did not always seem to be purposefully
made according to climate adaptations but were influenced externally by research projects, risk mitigations, aesthetic
reasons, or neighbors, among other factors.

As already mentioned, private forest owners are of great importance, owning 48% of the forest area in Germany.

The fragmentation of the area is a particular challenge (BMEL 2012). In addition, the owners of small forests are often
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hardly familiar with the requirements of sustainable forest management due to spatial distances, urban lifestyle, or their
professional activities. Furthermore, the financial returns from forest management are often negligible in the owner's
total income (BMEL 2012). A similar picture emerged during the survey conducted in Treuenbrietzen. The forest areas
are partly spatially distributed and vary significantly in size. At the same time, forest management goals differ from
economic interests (e.g., by the forest cooperative) to experiments of research projects to private forest owners who want
to leave the forest area to themselves. All these circumstances point to the challenge of finding a consensus between the
forest owners.

Regarding the motives for forest management, the European study by Feliciano et al. (2017) has shown that the
preservation of the forest for future generations has a higher priority than the economic idea. The present survey is
consistent with these results. The forest has a tremendous idealistic value for private forest owners and is seen as a

generational matter. Economic aspects play a subordinate role.

5. Conclusions

In support of other findings, one recommendation that emerges from this research is the need for an increased
focus on forestry advice and support from the federal and state governments. In particular, information should be
communicated on how climate change may affect local forests and what actions can be taken. There is already a lot of
funding and support in this area, but this study's interviews showed that it is not received by all forest owners or
accepted in this form. In this regard, ways need to be found to address this complex discrepancy and build a common

consensus.
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