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Introduction

Landeskompetenzzentrum Forst
Eberswalde (LFE)

As of September 16th, 500 forest fires were
recorded for the state of Brandenburg in 2022.
There were seven larger fires ranging from 30 to
422 ha [1]. Warmer and drier summers will
increase the risk of these more severe forest
fires in Germany. Despite this challenge, there is
a lack of expertise for dealing with this risk in the
forestry and hazard control community. The
research collaboration ErWiN (Enhancement of
the ecological, silvicultural and technical
expertise concerning forest fires) aims to
produce an important foundation for a
knowledge-based handling of forest fires in the
areas of silviculture and firefighting. The
research presented here analyzes changes in
soil characteristics. The goal is to identify the
altered water and nutrient supply for the
regenerating forest stands.

Materials and Methods

Left: research plot in Treuenbrietzen which burnt again in June 2022 (original fire in August 2018); Right: research plot in Groß
Eichholz (fire in May 2022)

Results and Discussion
Even three years after the fire in Treuenbrietzen, the pH is still higher for all burn severities compared to
the control (P1). For the suction cups in 10 cm depth, these differences are statistically not significant.
However, for suction cups in 20 cm depth, there are statistically significant differences between the plots
P1.20 and P2.20 as well as P2.20 and P4.20. A few other publications confirm these results ([3], [4])
whereas others found no changes up to ten months after a prescribed burn [5].
For the suctions cups in 10 cm depth, the Ca concentrations are significantly higher for all burn severities
compared to the control (P1). For the suction cups in 20 cm depth, there are statistically significant
differences between P1.20 and P2.20, P1.20 and P4.20 as well as P2.20 and P4.20. The results are
similar for Mg (data not shown here). Many other studies also found an increase in Ca and Mg
concentrations in the soil solution of burnt soils ([3], [6], [7], [8], [9], [10]). The findings differ though
concerning the time span of these effects ranging from three months [6] up to three years ([3], [4], [7],
[10]). As with the pH, there are some researchers who found no changes up to ten months after a
prescribed burn [5].

Left: research plots in Treuenbrietzen with burn severities (figure B: © A. MARX, Eogreen Analytics GmbH) and orthographic
photo (© F. Becker); Right: research plots in Groß Eichholz with orthographic photo (© F. Becker)

Date of forest fire [1]
Area burnt (in ha) [1]
Management after fire
Installation of research
plots
Number of research plots

Treuenbrietzen
23.08.2018
334
salvage logging (in research area)
May 2021 (3 years after fire)

Groß Eichholz
10.05.2022
0,25
no management intervention
within 2 weeks after fire

5 (2 controls and 1 in each of the three 4 (1 control and 3 in burnt area)
burn severity areas)
yearly
monthly

Frequency of soil samples
taken
Chemical analysis soil
total C, total N, pH, cation exchange, aqua regia digestion
Frequency of soil solution every 2 to 3 weeks
initially weekly and since July bitaken
weekly
Chemical analysis soil
pH, EC, DOC, macro and micro nutrients, heavy metals
solution
Analysis of hydrophobicity
“molarity of an ethanol droplet test” [2] in the field on undisturbed soil
sample
Environmental Data
data logging for air temperature and humidity and soil temperature and soil
moisture (in 15 cm depth); precipitation monitoring according to G.
Hellmann method
Statistical analysis
software R Studio version 1.2.5033; t-Test/ Wilcoxon-Test and ANOVA/
Kruskal-Wallis-Test (figures in Results and Discussion)
Top: pH values of soil solution along the burn severity gradient in Treuenbrietzen; Bottom: Calcium concentrations of soil
solution along burn severity gradient in Treuenbrietzen; Data collection from June 2021 until January 2022
Legend: P1 (control plot in forest), P2 (control plot on burnt site), P3 (plot low burn severity), P4 (plot medium burn severity),
P5 (plot high burn severity), .10 (suction cups in 10 cm depth), .20 (suction cups in 20 cm depth)

Conclusion and Outlook
The data collected in Treuenbrietzen in 2021 indicates that forest fires can have long-lasting effects on
the chemical properties of soils. Nevertheless, it is impossible to know whether the current state is a
result of the forest fire because soil data from before the fire is not available. Using an adjacent unburnt
site for comparison is only an approximation to pre-fire conditions due to the small-scale heterogeneity of
soils.
Left: soil solution sampling with suction cups in 10 and 20 cm depth (0,6 bar suction applied by hand pump); Right: soil
sampling with soil corer up to a depth of 60 cm at all research plots in Treuenbrietzen

This raises the question of whether controlled burns of different severities are more adequate
alternatives for understanding how soils change after a forest fire and how this information can help
identify suitable tree species for reforestation.
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