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Preface to the Expanded Second Edition

Since its publication in May 2022, the rate of tree damage has continued to increase rapidly. Because tree damage also occursnear bodies of water, drought 
cannot be the sole reason of this increase. To ensure traffic safety, continuous tree maintenance and felling are necessary. Nevertheless, branches have broken 
off and trees have fallen in countless places, not only during storms and heavy rain but also in calm weather (p. 237). Some fallen oak and beech trees had 
almost no roots. People were injured. In Würzburg, the Steiger Forest, the RhönMountains, Neuruppin, and at Behler Lake, people have died from falling trees. 
Individual hiking trails and bike paths have been temporarily or permanently closed (p. 248). On February 9, 2024, a ban on traveling on the Franconian Saale 
River was issued in the district of Bad Kissingen for a distance of 62 km (38.5 mi) because the many damaged riparian trees posed a hazard.

A large number of antennas were added to many mobile phone base stations. The six base stations listed below are an example of this (for examples from Kassel 
and Lübeck, see p. 9):
Bamberg, Schildstraße81, police station, No. 670448:                                          from   6 antennas(2010) to 63 antennas(2025)

Berlin, Carillon, south of the Federal Chancellery, No. 012134:                            from 11 antennas (2012) to 76 antennas (2022)

Neuherberg, east of the Federal Office for Radiation Protection, No. 530459: from 30 antennas(2019) to 63 antennas (2024)

Kassel, botanical garden, No. 240723: from 15 antennas(2017) to 36 antennas (2024)

Kälberbergnear Bamberg, No. 671168: from 16 antennas (2020) to 48 antennas + others (2024)

Rosengarten-Uttenhofen, No. 770306: from   6 antennas (2006) to 42 antennas (2025)

Tree damage around these mobile phone base stations had been occurring for years. For example, damage to trees near the Federal Office for Radiation 
Protection in Neuherbergwas documented as early as 2006.

In 2015, as part of our study, "Radiofrequency Radiation Injures Trees Around Mobile Phone Base Stations," we measured an average of 2,000 µW/m² on 
the damaged sides of the crowns of 60 trees.

Since 2021, radiofrequency (RF) radiation levels have dramatically increased due to the expansion and retrofitting of mobile phone base stations in many 
cities.Currently, power density measurements often range from 5,000 to 100,000 µW/m². In some places, values between 100,000 and 500,000 µW/m² 
have been recorded (see Kassel on p. 10). In Hamburg, on Steintordamm, the value was over 2,500,000 µW/m².

The six examples below illustrate the increase in measured values:
Scheibenberg(Erzgebirge Mountains), Pfarrstraße: from      300 µW/m² in 2007 to   34,100 µW/m² in 2024

Hallstadt, LichtenfelserStraße:                                from   7,500 µW/m² in 2008 to 500,000 µW/m² in 2024 

Würzburg, court garden, northern part: from   1,730 µW/m² in 2011 to   38,900 µW/m² in 2025 

Bamberg, Hain playground:   from   1,000 µW/m² in 2014 to      9,000 µW/m² in 2024

Garmisch-Partenkirchen, train station: from   8,150µW/m² in 2015 to    77,300µW/m² in 2022
Kassel, botanical garden: from 13,580 µW/m² in 2017 to 320,000 µW/m² in 2024

Extremely dry and hot weather occurred during the same years that new signal types, such as LTE, LTE Advanced, 5G, DVB-T2, and DAB+, were introduced, 
along with denser networks of base stations. These developments made it difficult to recognize the harmful effects of RF radiation. Scientists and specialist 
authorities attributed tree and forest damage solely to water shortages and high temperatures. Thus far, the possible influence of RF radiation exposure 
has not been considered.
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However, strong evidence of the effects of radio frequency (RF) radiation on trees has been documented since 2005. These effects include crown damage 
starting on one side of the tree and differences between the upper and lower crown areas (p. 93); growing horizontally ratherthan upward (p. 101); 
differences within a row of trees (p. 109); damage to climate-resilient species (p. 197); forest damage in the Alpine foothills,despite no decrease in 
precipitation; and damage to shore areas exposed to RF radiation (p. 118). The damage to the eastern shore of the MettnauPeninsula in Radolfzell, for 
example, can be seen in a series of photos of the district of Konstanzon Google Street View. Tree damage in historic parks occurred long before hot, dry 
periods (p. 138).

However, healthy trees can still be found in areas with low levels of RF radiation (p. 135).

Premature reddening of wild vines under RF radiation exposure is a visible sign of its influence on leaf metabolism (p. 221).Since 2004, various research 
groups have demonstrated effects on plant germination, growth, and cell metabolism in numerous laboratory studies (see www.emfdata.org/enfor 
examples). Knowing the locations of mobile phone base stations is important for recognizing the connection between RF radiation exposureand tree 
damage. For this reason, the documentation includes several maps showing the locations and main beam directions of the sectorantennas.

A new chapter has been added about base stations that have been expanded despite the occurrence of illnesses in humans and animals, as well as tree damage, 
since 1997. These locations include Schnaitsee, Gaildorf-Kieselberg, Weilersbach, Steinbach-Hallenberg, Oettingenin Bavaria, Rosengarten, Burgheim, and 
Memmelsdorf, among others. For 30 years, the relevant authorities have claimed that people cannot become ill from base station radiationbelow current 
exposure limits. They argue that people develop symptoms out of concern and fear.

However, the damage caused by radiofrequency electromagnetic fields is visible on the trees.

In 2024, a new mobile phone base station began operating in Uffingam Staffelsee, among other locations. An aerial photograph taken before the base station 
ōŜƎŀƴ ƻǇŜǊŀǘƛƴƎ ǎƘƻǿǎ ǘƘŜ ŀǊŜŀΩǎ ƻǊƛƎƛƴŀƭ ŎƻƴŘƛǘƛƻƴΦ LƴǾŜǎǘƛƎŀǘƛƻƴǎ ƻŦ ǘƘŜ ǘǊŜŜ ǇƻǇǳƭŀǘƛƻƴ ǎƘƻǳƭŘ ǎǘŀǊǘ ƛƳƳŜŘƛŀǘŜƭȅ ƘŜǊŜΣ ŀǎ well as at other new base stations.

¢ƘŜ άNordischeBaumtageέ ώbƻǊŘƛŎ ¢ǊŜŜ 5ŀȅǎϐ, an annual conference for tree experts from government agencies, specialty firms, planning offices, and tree 
ƴǳǊǎŜǊƛŜǎΣ ƛƴŎƭǳŘŜŘ ǘƘŜ ǘƻǇƛŎ ά! {ǳǎǇƛŎƛƻǳǎ hōǎŜǊǾŀǘƛƻƴΥ 5ŀƳŀƎŜ ǘƻ ¢ǊŜŜǎ /ŀǳǎŜŘ ōȅ wŀŘƛƻŦǊŜǉǳŜƴŎȅ wŀŘƛŀǘƛƻƴέ ƛƴ ƛǘǎ WǳƴŜ нлнрprogram. The response to my 
ǇǊŜǎŜƴǘŀǘƛƻƴ ǿŀǎ ŜƴŎƻǳǊŀƎƛƴƎΣ ǎƘƻǿƛƴƎ ƎǊŜŀǘ ƛƴǘŜǊŜǎǘ ŀƴŘ ǎƘƻŎƪΦ ά²Ŝ ƘŀŘ ŀ ƭƻǘ ƻŦ ŘŀƳŀƎŜ ǘƻ ǘǊŜŜǎ ǘƘŀǘ ǿŜ ŎƻǳƭŘƴϥǘ ŜȄǇƭŀƛƴΦ Iƻwever, we had not considered 
the possibility of an influence from mobile phone base stations. Your presentation was a real eye-ƻǇŜƴŜǊ ŦƻǊ ƳŜΦέ {ƛƴŎŜ ŜȄǇŜǊǘǎ from many cities and districts 
participated in this conference, the information can now be widely shared.

Extensive documentation on tree damage, including beech trees, is available for several cities and districts. These documentsare available upon request.

We cannot live without trees.

Fuldatal, October 2025, Cornelia Waldmann-Selsam

http://www.emfdata.org/en
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Observations of trees in the vicinity of over 1,500 mobile phone base stations from 2005 to 2025 suggest a causal relationship between radiofrequency 
(RF) radiation exposure and tree damage. Damage was also found in the radiofrequency fields of transmitters for digital television, digital radio, and BOS 
digital radio.
This collection shows examples of the documented changes and damage.

Below is a brief history of the observations made by the Bamberg Appeal, a doctors' initiative. After the appeal was published in 2004 ςin which 130 doctors 
warned against expanding mobile phone networks ςmany residents living near mobile phone base stations contacted the initiative for help with health issues. 
We visited affected individuals at home, documented their symptoms, and took RF radiation measurements.
During these visits, the affected individuals showed us that the changes and damage to the trees usually started around the sametime as their symptoms 
appeared. Conifers, deciduous trees, and shrubs were all affected.

Of particular concern was the unilateral crown damage that began on the side of the tree facing the mobile phone base station. There was also a contrast 
between the damaged trees in front of the house, which had a direct line of sight to the base station, and the healthy trees behind the house, which did 
not.

The health of trees can be affected by heat, drought, frost, soil composition, sealing, salt spreading, air and soil pollutants,and pests. However, these factors do 
not explain crown damage that starts on one side of a tree or damage found near bodies of water.

We asked various tree experts for advice. We asked, ά²Ƙŀǘ ŎŀǳǎŜǎ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ŎǊƻǿƴ ŘŀƳŀƎŜ ǎǘŀǊǘƛƴƎ ƻƴ ƻƴŜ ǎƛŘŜΚέ
The experts cited root damage caused by civil engineering work on one side. Based on their experience, they were unaware of any other potential causes. Only 
industrial emissions could be considered a possible influence in the vicinity of industrial facilities.

In May 2006, the head of a city parks department said the following during a conversation: "For the past two to three years, vitality disorders have occurred that 
I cannot explain." This prompted us to investigate.

Dr. H. Eger, Dipl.-Ing. F. Mayerhofer, Dr.-Ing. Dipl.-Phys. V. Schorpp, Dipl.-Met. W. Sönning(certified meteorologist), and I compiled references on the effects of 
electromagnetic fields on plants. We were overwhelmed by the amount of existing knowledge on the subject. In 1916, Professor Dr. J. Zenneck, a physicist at the 
Technical University of Munich, described how a water jet can act as an antenna that receives and transmits radiofrequency electromagnetic waves. About 1920, 
communications engineers discovered that trees act as receiving antennas for radio waves. For example, a tall poplar tree enabled radio reception from the Eiffel 
Tower, despite being located 300 km (186 mi) away.
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About 1950, researchers Brauer, Harte, and Kiepenheuerfrom the Institute for Forest Botany at the University of Freiburg studied the biological effects of 
ultrashort waves (with a wavelength of 1.5 m / 4.9 ft) on plant growth. They discovered that the division growth of horse beans increased significantly with 
extremely weak field strengths and decreased with stronger ones. Since there was no heating, the researchers concluded that anon-thermal, physiological 
effect occurred in cells at the weakest radiation intensities. Studies on the effects of ultrashort waves on meiosis in evening primrose pollen mother cells 
revealed that low field strengths (1.5 V/m) and brief exposure periods (15 min) act as potent mutagenic agents. These effectsoccurred well below current 
exposure limits. 

In the 1980s, Dr.-Ing. W. Volkrodt, an electrical engineer and physicist, documented forest damage caused by microwave, radio, and television transmitters at 
32 locations. These sites ranged from Feldberg Mountain in the Black Forest to Würmbergand Brocken mountains in the Harz Mountains.

In 1985, Dr. A. Bernatzky, a renowned expert in tree preservation, nature conservation, and garden architecture, first observed crown damage on the 
transmitter side in areas influenced by television repeater stations. Dr. Bernatzkyworked for the city administration of Frankfurt and the regional councils of 
Wiesbaden and Darmstadt. In 1994, he published information on electromagnetic field spectra and microwave radio in the textbook Baumkundeund 
Baumpflege[Tree Ecology and Preservation]. The book included research reports and illustrations of engineer Ermer's observations and shielding experiments.

In 2000, a summary of the study "Studies on the Effects of Radiofrequency Fields on Conifers" was published. Scientists from the universities of Wuppertal and 
Karlsruhe examined 451 one-year-old seedlings from three conifer species. From October 1999 to May 2000, the plants were exposedto a pulsed 383 MHz 
frequency corresponding to the TETRA signal. The plants were watered as needed. Accelerated growth was observed in Pinus pumila,as well as a reduction in 
the chlorophyll a/b ratio. There were significantly more dead plants among the exposed groups of all three species of conifers. Neither this study nor a second 
study from 2001, which also found effects on conifer seedlings, has been published to date. Nevertheless, a comprehensive network of TETRA base stations has 
been set up for the BOS digital radio network (for authorities and organizations with safety- and security-related tasks).

Since 2004, various research groups have conducted over 200 laboratory experiments investigating the effects of radiofrequency electromagnetic fields, such as 
those used in mobile phone networks, on plants. These experiments revealed that germination, root and shoot growth, morphology, cell membranes, and cell 
metabolism were affected.

Our study was prompted by research results and observations dating back to 1930 as well as observed tree damage. We spent years documenting trees and 
taking RF radiation measurements.

We found evidence of RF radiation-related tree damage near every mobile phone base station we visited.
This collection shows a few examples.



EMF Database of the German Federal Network Agency (BNetzA)

In Germany,sitecertificatesfor mobilephonebasestationsareavailableon the FederalNetworkAgency'sEMFdatabase. Thesecertificatesprovide
information on the installation height of antennas,the number and main beam directions of sector antennas,the number of omnidirectional
antennas,and the numberof other transmitters,includingthose for radio, television,BOSdigital radio, and private mobile radio. A site certificate
alsospecifiesthe safetydistancein the main beamdirection and the verticalsafetydistance. Thedate of issuereflectsthe most recentstatusof a
basestation'sexpansion. https://www .bundesnetzagentur.de/DE/Vportal/TK/Funktechnik/EMF/start.html

Two examples of site certificates from a search of the EMF Database in 
March 2011: Mußstraße1 (concert hall) and Heinrichsdamm1

EMF database: map of the city center of Bamberg (accessedin 
November 2024). Two locations marked in yellow were added:
Left: Mußstraße1 (concert hall of the Bamberg Symphony Orchestra)
Right: Heinrichsdamm1
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Vertical beam pattern of a sector antenna

¢Ƙƛǎ ƛƭƭǳǎǘǊŀǘƛƻƴ ƛǎ ŦǊƻƳ άElektromagnetischeFelder im Alltagέ ώ9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ CƛŜƭŘǎ ƛƴ 5ŀƛƭȅ [ƛŦŜϐΣ ŀ нллф   
publication by the Bavarian and Baden-Württemberg ministries of the environment (BayerischesLandesamtfür
Umwelt and Landesanstaltfür Umwelt Baden-Würrtemberg).

Vertical and horizontal beam patterns of mobile phone sector antennas include a main beam and side lobes.

Typical mobile 
phone base station 
with three sector 
antennas and a 
microwave radio
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The simulation shows
the radiated power 
distribution
of a mobile phone 
antenna. In addition to 
the main beam, which 
covers the far range, side 
lobes appear at specific 
angles.
Source: LfU

There are areas of low RF radiation exposure below the main beam and between the side lobes.

A sector antenna typically covers an area of 120 degrees. Most antennasfor the BOS digital radionetwork radiate in all directions. The uneven 
distribution of radiated power in the radiofrequency field is caused by focused beams, as well as by the reflection, diffraction, scattering, 
interference, and attenuation of buildings and trees. This may explain why trees near mobile phone base stations are damaged to varying 
degrees.

The 5G mobile communications standard, introduced in 2019, is more complex. For more detailed information, see:
https://baubiologie.de/wissen/baubiologie-magazin/elektrosmog-radioaktivitaet-licht/5g-in-fuenf-kapiteln-2/ (as of February 29, 2024) or
https://baubiologie.de/wissen/baubiologie-magazin/english-articles/5g-a-building-biology-perspective/(as of December 4, 2019).
Experience has shown that exposure to RF radiation has increased significantly since the installation of 5G antennas.
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After 3G UMTS (Universal Mobile Telecommunications System) base stations were introduced in 2003, a new type of tree damage spread quickly 
across Europe, even at low field strengths. This shows that field strength alone does not determine the effects on plants. Laboratory experiments 
have shown that plant reactions vary according to frequency, bandwidth, pulse sequence, modulation, polarization, field strength, and exposure 
duration. Since every molecule contains charges, it can be influenced by electromagnetic fields, which can alter its function.

Life on Earth has evolved in the presence of naturally occurring electromagnetic fields and waves. Technically generated electromagnetic fields can 
disrupt genetic, biochemical, and physiological processes in humans, animals, and plants.

Testing equipment
Until 2021, the broadband RF Analyzer HF59B (27 MHz ς3.3 GHz) from Gigahertz Solutions was used. Since then, the Safe and SoundPro II RF 
Meter (200 MHz ς8 GHz) from Safe Living Technologies has been used instead. The measured values given are peak or maximum values. 
Measurements taken between 2006 and 2012 showed that damage often occurred at values below 500 µW/m².

Horizontal beam pattern
of a sector antenna

Radio wave propagation paths, CƛƎǳǊŜ п ŦǊƻƳ άMobilfunkΣέ ǇǳōƭƛǎƘŜŘ ōȅ 
the Bavarian State Ministry of the Environment, Health and Consumer 
Protection, January 2007. The white markings have been added.
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Expansion of mobile phone base stations in Kassel

In 2017, site certificates for 80 mobile phone base stations were 
retrieved from the Federal Network Agency's EMF database after 
observing damage to trees in Kassel. The locations were marked 
on a city map according to the main beam directions of the 
sector antennas. Later, the site certificates for the districts of 
Marbachshöhe, Brasselsberg, Kirchditmold, Harleshausen, and 
Philippinenhofwere retrieved. A renewed search in June 2025 
revealed that several base station sites had expanded 
significantly.

Expansion of mobile phone base stations in Lübeck 
between September 2022 and June 2025

In preparation for a visit with a lecture and tour in Lübeck from 
September 6 to 8, 2022, 51 site certificates for Lübeck were 
retrieved from the Federal Network Agency's EMF database. Then, 
they were marked on a city map according to the main beam 
directions of the sector antennas. A renewed search in June 2025 
revealed that several base station sites had expanded significantly.

9



In 2015, the average measurement on the damaged sides of 60 trees in Bamberg and Hallstadtwas about 2,000 µW/m². These measurements 
were taken using a telescopic rod as part of a study titled "Radiofrequency Radiation Injures Trees Around Mobile Phone Base StaǘƛƻƴǎΦά

Since 2021, measured power density levels have increased significantly due to the expansion and retrofitting of mobile phone base stations 
in many cities. Values between 5,000 and 300,000 µW/m² are now being measured in areas with numerous base stations.

The following table lists measurement examples of high levels of power density, above10,000µW/m², and low levels of power density,
below 50µW/m², which were takenin Kassel between 2021 and 2025.

For these exploratory measurements, the Safe and Sound Pro II RF Meter (200 MHz ς8 GHz) was used. In the above table, the powerdensity 
values are maximum (peak hold) values, expressed in microwatts per square meter (µW/m²).

10



Figure 172: Tree damage caused by electromagnetic waves. The trees in front of the building are dying because they are exposed 
to electromagnetic waves emitted by the transmitter (right). Those in the shade of the building remain undisturbed (left). However, 
the branches above the roofline are dying because the building does not shield them. (Illustration: Bernatzky)

This illustration is from the expanded fifth edition of the 1994 textbook Baumkundeund Baumpflege[Tree Ecology and 
Preservation], published by Bernhard Thalacker Verlag.

Dipl. hort. Dr. phil. nat. Aloys Bernatzkyςa garden architect, an expert in tree preservation and nature conservation, and a pioneer 
in urban ecology ςmade these observations within the radiofrequency field of radio and television transmitters.

Since 2005, we have observed this phenomenon in areas surrounding every mobile phone base station we have visited.

Contrast between Radio Shadow and Radiofrequency (RF) Radiation Exposure

11



10 µW/m² 300 µW/m²

190ς230 m /
630ς755 ft

12

Radio shadow RF radiation exposure
The exposed hornbeam trees are growing poorly.

Bamberg 2010

06 OCT 2010  Intersection of Schlüsselstraßeand Mußstraße. Hornbeam trees (view from the northwest). The mobile phone base station on the concert hall emits
RF radiation from the south, which is 190ς230 m (630ς755 ft) away. The measured values were 300 µW/m² on the right (Mußstraße), where there was a line of
sight to the base station, and 10 µW/m² on the left (Schlüsselstraße), where there was no line of sight to the base station due to buildings.



28 OCT 2015  Intersection of Schlüsselstraßeand Mußstraße. Hornbeamtrees (view from the northwest). The hornbeam trees on Mußstraßewere removed due 
to growth abnormalities. Many trees near the base station of the concert hall were damaged, including those by the RegnitzRiver. Nevertheless, the number of 
antennas was increased from 6 to 21 in January 2015.

190ς230 m /
630ς755 ft
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Radio shadow

RF radiation exposure
The damaged hornbeam trees were removed.

Therefore, the effects of RF radiation

exposure are no longer visible .

Bamberg 2015



13 OCT 2010  ÖstlicheStadtmauer-
straße. Birch tree (view from the 
north).The building provides 
shielding.

Erlangen,2010ς2013

14 OCT 2010  Hindenburgstraße.
Birch tree (view from the west)

The birch trees were photographed at the intersection of Hindenburgstraßeand ÖstlicheStadtmauerstraße. 
Both trees were located in front gardens. The difference was very noticeable.

05 AUG 2013  Hindenburgstraße. 
Birch tree (view from the west).

The top part of the tree is dead.

The birch tree was cut down 
in 2015.

05 AUG 2013  ÖstlicheStadtmauer-
straße. Birch tree (view from the 
north).The birch tree stands in the 
radio shadow of buildings and is 
thriving.

RF radiation exposure Radio shadow RF radiation exposure Radio shadow

2010 2010 2013 2013

14



15

30 µW/m²

06 SEP 2012  Weihenstephan, Lange Point 10, Bavarian State Research Center for Agriculture with mobile phone 
base station (view from the southeast). The pear and walnut trees on the left are in the radio shadow. The plane 
tree on the right, however, is exposed to RF radiation.
Measurements show 30 µW/m² at the pear tree and 1,470 µW/m² at the plane tree.
Trees in other directions that are exposed are also damaged.

1,470 µW/m2

Weihenstephan, 2012



24 JUL 2012Iggingen. Two cherry trees (view from the west).The cherry tree on the right is shielded from RF radiation by the tree on the left 
and the hut. The distance to the base station is about 1 km (0.6 mi). Measurement at the tree on the left: 48 µW/m²

Weihenstephan,2012

Iggingen, District of Ostalbkreis, 2012
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Göttingen,2023 Freiburg,2023

13 JUN 2023  St. Johannis Church. Linden trees 
(view from the north). Measurement with line of 
sight to the base station: 10,000 µW/m²

25 JUL 2023  Eisenbahnstraße. Row of chestnut trees (view from the north).
The chestnut trees on the left and right are in the radio shadow of buildings. They have dense and 
green foliage. There is a direct line of sight from the middle chestnut tree to mobile phone base station 
No. 260214 at Bertoldstr. 43. This chestnut tree has already been pruned. Its leaves turned brown in 
July.
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Kassel,ForstfeldDistrict,2024

15 AUG 2024  OchshäuserStraße. Mapletree in the radio 
shadow of buildings (view from the north).
Measurement: 30 µW/m²

15 AUG 2024  Heinrich-Steul-Straße. Exposedmaple tree (view 
from the east), planted in 1984 as part of the documenta Project 
Ϧтллл h!Y{Φά aŜŀǎǳǊŜƳŜƴǘΥ 3,600 µW/m²

These two maple trees are in the same residential area.

Radio shadow RF radiation exposure
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Fruit trees with a direct line of sight to a mobile phone base station Fruit trees without a direct line of sight to a mobile phone base station

In a given case, late frost, trunk and root damage, site conditions, and pests must all be considered. Starting in 2000, Rolfand Rosa Grimm systematically 
visited and photographed the condition of trees near all mobile phone base stations in their area. They found damaged trees or forests near every base 
station. Conversely, they found healthy trees in areas with low ambient RF radiation levels and no direct line of sight to a base station.
Dr.-Ing. Dipl.-Phys. Volker Schorpp presented these images at the Federal Office for Radiation Protection workshop on August 2, 2006 (see p. 22).

Fruit trees in October with fruit and leavesFruit trees in October without fruit and leaves

Transmitter on water tower

Schechingenand Laubach in the OstalbkreisDistrict, 2005

Area with high RF radiation levels                                                              Area with low RF radiation levels



Syke,2023

05 SEP 2023  Heiligenfeldedistrict. Katsura tree (view from the 
southwest). Site certificate from December 20, 2022: installationheight 
29ς37 m (95ς121 ft), 45 sector antennas, BOS digital radio, 3 other 
transmitters.
Measurement on the east side of the street: 7,520 µW/m²

Area with high RF radiation levels Area with low RF radiation levels

29 OCT 2023  1.9 km (1.2 mi) east of Heiligenfelde(view from the 
northwest). The beech trees are slightly lower than the mobile phone 
base station. This means there is no line of sight.
Measurement: 10 µW/m²
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Crown Damage That Starts on One Side in Individual Trees and Pairs of Trees

лп W¦b нлмр  .ŀƳōŜǊƎΣ .ŜǊƭƛƴŜǊ wƛƴƎΦ aŀǇƭŜ ǘǊŜŜ bƻΦ о ƛƴ DǊƻǳǇ м ŦǊƻƳ ǘƘŜ ǎǘǳŘȅ άwŀŘƛƻŦǊŜǉǳŜƴŎȅ wŀŘƛŀǘƛƻƴ LƴƧǳǊŜǎ ¢ǊŜŜǎ !Ǌƻǳƴd Mobile Phone 
.ŀǎŜ {ǘŀǘƛƻƴǎΦέ aŜŀǎǳǊŜƳŜƴǘǎ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ǳǎƛƴƎ ǘƘŜ ōǊƻŀŘōŀƴŘ wC !ƴŀƭȅȊŜǊ ICрф. ǿƛǘƘ ǘƘŜ ƻƳƴƛŘƛǊŜŎǘƛƻƴŀƭ ŀƴǘŜƴƴŀ ¦..нтψDо(27ς3300 
MHz) from Gigahertz Solutions. In 2021, we also began using the Safe and Sound Pro II RF Meter (200 MHz ς8 GHz) from Safe Living Technologies. 
For this study, we often took measurements at a height of 6 m (20 ft) using a telescopic rod.

290µW/m²2,100µW/m²

We found crown damage on all four sides of the trees: the north, south, east, and west. On the side facing the transmitters, the leaves turned 
yellow or brown prematurely and began falling off as early as June. In subsequent years, the crowns became increasingly sparse on the side facing 
the transmitter. The outer branches died off. The damage progressed from the outside to the inside. The opposite side, facingaway from the 
transmitter, often remained intact for many years because incident radiation is attenuated by leaves or needles. RF radiationisabsorbed and 
scattered. Depending on the transmitter's distance and height, initially, either parts of a tree's crown or entire sides are damaged. We documented 
the development of many trees over several years, often until they were cut down. Nowadays, I usually only show one picture from each time 
series.
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On August 2, 2006, Volker Schorpp, a physicist 
and electrical engineering PhD, presented this 
image in a short talk at the άGesundheitliche

Auswirkungen der elektromagnetischen Felder

des Mobilfunk ς.ŜŦǳƴŘōŜǊƛŎƘǘŜά[Health Effects 
of Radiofrequency Electromagnetic Fields From 
Mobile Phone Base Stations ςCase Reports] 
workshop of the German Federal Office for 
Radiation Protection in Oberschleissheim/ 
Neuherberg. Schorpp provided evidence of a 
causal link between tree and forest damage and 
chronic exposure to RF radiation from sources 
such as mobile phone base stations, radar, 
microwave radio systems, and terrestrial radio 
and television transmitters.

His 2006 and 2011 presentations, as well as his 
research, are available at: http://www.puls-
schlag.org/dr-volker-schorpp.htm
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Six doctors submitted documents detailing their observations of the adverse effects of RF radiation on a large number of people.
https://www.emf-forschungsprogramm.de/veranstaltungen/protokoll_fallbeispiele_111206.html

2006

Birch treedamagedon the 
side facingthe transmitter 
(right side)

http://www.puls-schlag.org/dr-volker-schorpp.htm
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Munich, mobile phone base station at 
Von-Kahr-Straße61. 
Conifer (view from the west) at the 
intersection of Zwiedineckstraßeand 
August-Horch-Straße

Distance to transmitter:
95 m / 312 ft

2001  Start of operation
of the mobile phone base station

2004 SEP Addition of 3G UMTS 
antennas

2005 JUN  The apple tree in the 
garden of local resident E. Weber 
started losing a lot of leaves. Soon, 
other trees in her neighborhood 
began to look the same. She 
documented the numerous trees 
showing noticeable damage with 
photos (see p. 167).
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Photo: E. Weber

The first three examples were documented by people affected by RF radiation. Munich, 2006

95 m / 312 ft



Bautzen, 2007

A mobile phone base 
station is mounted at 
the courthouse 
chimney.

The IT administrator at the office of the Bautzen district attorney took a photo of the linden tree located in the line of sight of the chimney at the 
Bautzen courthouse.

Photo: M. Klinger
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In June 2006, Monika Schuberth-Brehm, the owner of a forest in the Franconian Forest, became suspicious when two sycamore trees began to turn 
brown on one side only. In 2004, a new mobile phone base station began operating 750 m (2,460 ft) away. From 2006 to 2013, she documented how 
these trees changed and informed the forestry office, mayor, parliamentarians, and ministries. In 2008, she showed me the site. Additional photos of 
these trees can be found in the observation guide by Dipl.-Forstw. Breunig, a forestry expert.

Reports from Schorpp and Weber, as well as a letter to Bavarian Prime Minister Horst Seehofer regarding Schuberth-Brehm, are available at 
www.funkfrei.net(Report 3,21).

Schwarzenbach am Wald-Straßdorf, NailaerStraße. Two sycamore trees (view from the south)

Photo:M. Schuberth-Brehm

Two sycamore trees (view from the southeast), 
after the trees were cut back

Franconian Forest 2008 2013

ca. 750 m / 2,460 ft
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Photo:M. Schuberth-Brehm

http://www.funkfrei.net/


St. Ingbert, 2007

26

15 SEP 2007  St. Ingbert, Am Mühlental, 
mobile phone base station, Exit "St. 
Ingbert West" and beech tree damaged  
only on one side (distance ca. 200 m / 
656 ft).

The site certificate from December 5, 
2019 shows 33 base station antennas 
and one other transmitter, likely a 
TETRA base station.

Near the mobile phone base station,
I saw several damaged beech trees, 
some of which had already been cut 
down. Professor Karl Richter showed 
me the damaged trees.

ca.200m / 656 ft



2008 2008 2010

Bamberg, mobile phone base station at 
Hauptsmoorstr. 26 a: installationheight
26.6ς31.1 m (87.3ς102 ft), 18 sector antennas

08 JUL 2008  Maple tree (view from the northeast), 
damaged only on one side. It had already been cut 
back.

07 AUG 10  The damage worsened, so the tree was 
cut back again. It was cut down in winter 2010/2011.

ca. 270 m / 885 ft 
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Bamberg,aŀǊƪŜǘ DŀǊŘŜƴŜǊǎΩ 5ƛǎǘǊƛŎǘΣ2008ς2010



08 JUL 2008  Föhrenstraße233 c.
Conifer (view from the northeast)

Mobile phone basestation at 
Hauptsmoorstraße26 a

08 JUN 2008  Heimfriedweg. Oak tree (view from the 
south)

165 2008 H 631 2008

Numerous trees were damaged in the vicinity of this mobile phone base station. In addition to the crowns being damaged on oneside, the upper and 
lower parts of the crowns were different. As depicted in Bernatzky'sdrawing, the trees were healthy in the shadow of buildings.

185 m / 607 ft

Bamberg,aŀǊƪŜǘ DŀǊŘŜƴŜǊǎΩ 5ƛǎǘǊƛŎǘΣ2008
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Section of the Bamberg city map by Städte-Verlag. Added items:
- Locationof mobile phone base stations (yellow; H: Hauptsmoorstraße26 a)
- Main beam directions of the sector antennas, as of 2010 (black)
- Locationof documented exposed trees (green; red: see pp. 27, 94, and 112; the assigned numbers correspond to the comprehensive Bamberg documentation)
- Location of documented trees in the radio shadow of buildings (white)

Bamberg,aŀǊƪŜǘ DŀǊŘŜƴŜǊǎΩ 5ƛǎǘǊƛŎǘ

08 JUL 2008

Start of operation of the mobile phone base station 
at Hauptsmoorstraße26 a in the 1990s.

Site certificate from September 2, 2010:

18 sector antennas (3 x 0Á, 2 x 60Á, 95Á, 3 x 120Á,

140Á, 180Á, 215Á, 3 x 240Á, 270Á, 300Á, 335Á),

several microwave radio transmitters.

In July 2008, it was discovered that trees 
had already been cut down.

H

H

29



30

Berlin, 2008

Ms. E. Weber of Munich showed her documentation of 
damaged trees near the mobile phone base station at
Von-Kahr-Straße61 in Munich to Prof. Dr. W. Weiss of the 
German Federal Office for Radiation Protection (BfS).

As a Munich resident affected by mobile phone base station 
radiation, Ms. Weber attended the public event in Berlin on 
June 17 to 18, 2008, where the results of the German Mobile 
Telecommunication Research Programme(DMF) were 
presented. During a break, she showed Prof. Dr. W. Weiss and 
Prof. Dr. A. Lerchl ςa member of the German Commission on 
Radiological Protection since 2009 ςher photos of the 
damaged trees near the mobile phone base station at
Von-Kahr-Straße61 in Munich.



The linden tree stands on the sidewalkin front of the castle gardener's house. Many of its leaves had already fallen off. The leaves had brown edges. Further 
damage was evident in the castle park. Nevertheless, the number of sector antennas at mobile phone base station No. 671442 increased from 15 in 2009 to
36 in 2023.
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Seehof Palace, 2008

17 AUG 2008Memmelsdorf, Seehof Palace, gardener's house.
Lindentree (view from the east)

24 JUN 2008

280 m / 920 ft



Munich, Rechtsder Isar Hospital (MRI), Technical University of Munich (TUM) School of Medicine and Health, IsmaningerStraße, main entrance.
On June 29, 2011, three members of the Bavarian Landtag participated in a walk to the damaged trees near the hospital. The following month, on 
July 29, 2011, they contacted the Bavarian State Ministry of the Environment and Health to request an investigation. No investigation was 
launched. The damaged maple tree was cut down. In 2021, the mobile phone base station was upgraded to 24antennas.

Measurement on September 21, 2021: 88,000 µW/m2

13 MAY 2009 29 JUN 20112009 20 SEP 2013

Base station on 
IsmaningerStraße:
6 antennas

Munich, university hospital TUM-MRI.
Norway maple (view from the west)

Increase in crown damage Maple tree cut down. 
Measurement: 3,800 µW/m2

90 m / 295 ft
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Munich, Rechtsder Isar Hospital (MRI), 2009ς2013



26 JUN 2009  View from the Botanical Institute of 
the University of Munich (LMU) toward the 
mobile phone base station at the Bureau of 
Standards. This photo was taken during a visit at 
tǊƻŦΦ 5ǊΦ {Φ wŜƴƴŜǊΩǎ ƻŦŦƛŎŜΦ

26 JUN 2009  Botanical garden. Honeylocust (view from the west)

ca. 330 m / 1,080 ft
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Munich, Botanical Garden, 2009



Munich,
Botanical Garden, 
2012
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03 AUG 2012  This is the 
view of the botanical garden
from the west. The tall trees 
ςthe tulip and honey locust 
trees ςshow clear signs of 
damage, primarily on the 
left side. The trees on the 
left side (north) are exposed 
to RF radiation from four 
sector antennas located at 
the Bureau of Standards.

Measurement at the café: 
4,580 µW/m²

320m / 1,080ft



05 SEP 2014  The linden tree was cut down.30 JUL 2009  Ebrach. Lindentree (view from the 
northeast)

201420122009

650 m / 2130 ft
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Ebrach, Linden Tree (2009ς2014)

06 AUG 2012  The damage to the crown is increasing.



11 MAY 2012   Ebrach, view from the Upper Abbey Garden (view from the north) to the
abbey church. Linden tree (red) and mobile phone base station (yellow) at southern hill.
Measurement: 380 µW/m²

Ebrach, May 11, 2012
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09 SEP 2009  St. Blasien, near the cathedral. 
Beechand sycamore trees by the stream (view from the north) show 
premature leaf drop on the side facing the transmitters.

09 MAY 2022  The sycamore tree had to be cut back on the 
side facing the transmitters.

St.Blasien,District of Waldshut, 2009ς2022

ca.1 km / 3,280 ft

12 OCT 2021

Mobile phone 
base station 
and BOS 
digital radio 
above St. 
Blasien
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Section of tree crown damaged on one side
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9 SEP 2009  Access road to Asklepios 
Clinic Schaufling(644 m / 2,113 ft 
above sea level). Two beech trees

From the east, the beech trees are exposed to RF radiation from radio and televisiontransmitters, 
microwave radio relay links, and mobile phone base station antennas on BrotjacklriegelMountain 
(1,011 m / 3,317 ft above sea level). Total transmitter height: 125 m (410ft). 
Conversion to digital audio broadcasting (DAB) began in 2001, with further additions in 2009 and 
2011. DAB+ was added in July 2016. Digital video broadcasting (DVB-T) began operating in October 
2006, and DVB-T2 began operating in March 2019.

09 NOV 2008
Photo from 
Wikipedia,
see photo 
credits

Schaufling, Bavarian Forest, 2009

12 km / 7.5 mi



09 OCT 2010  Munich, State Criminal Investigation Office, Marsstraße.
Two maple trees in a green strip. There is a direct line of sight to two mobile phone base stations: 
Spatenbrauerei(520 m / 1700 ft) and Telekom Blutenburgstraße(275 m / 900 ft).

21 OCT 2010
Measurement: 1,050 µW/m²

520m / 1,700
ft
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Munich, State Criminal 
Investigation Office, 2010

275 m / 900 ft



28 SEP 11  Garmisch-Partenkirchen, train station. Two Norway maple trees (view from the east), direct line of sight to a 
mobile phone base station. The trees have similar site conditions. The northern (right) maple tree has already lost its leaves. 
The few remaining leaves are brown. The southern (left) tree still has dense foliage. It is shielded by the maple tree to its
right. Its shape is striking. It has stopped growing upward.

Mobile phone base station 
Bahnhofstraße

130 m / 425 ft
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Garmisch-Partenkirchen, 2011



16 SEP 11  Ringberg mobile 
phone base station (1,045 m 
/ 3,428 ft above sea level)
with 17 sector antennas(2x 
20ϲ, 21ϲ, 4 x 70ϲ, 2 x 80ϲ, 
170ϲ, 2 x 180ϲ, 210ϲ, 280ϲ, 
337ϲ, 340ϲ, 350ϲ, as of 21 
SEP 2009)

Lake Tegernsee, 2011

14 SEP 2011  Lake Tegernsee, marina, 
castle/Bräustüberl
(727 m / 2,385 ft above sea level)
The Ringberg mobile phone base station is
3 km (1.9 mi) from the marina.
Measurement on September 26, 2014:
60 µW/m²

The number of antennas at the base station 
increased from 
17antennas in 2011to 
48antennas in 2023.
BOS digital radio was also added.

3 km / 1.9 mi
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03 AUG 2012  Police Station47 at Milbertshofen, southwest 
corner. Mapletree (view from the southeast)

03 AUG 2012  Gate at the State Office for the Protection of the 
Constitution, Knorrstraße139, Mobile Phone Base Station 1.
Mapletree (view from the east)

Munich, Bavarian State Office for the Protection of the Constitution and Police Station47,2012

ca.90m / 295 ft
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03 AUG 2012  Oak tree (view from the southwest). 
Distance to the base station: ca. 190 m / 620 ft 
Measurement: 2,390 µW/m²

Additional trees showed signs of damage near the Bavarian State Office for the Protection of the Constitution.

Munich, Bavarian State Office for the Protection of the Constitution and Police Station 47,2012

130m / 425 ft 

03 AUG 2012Max-Diamand-Straße, mobile phone base station at the State Office for the 
Protection of the Constitution. Two plane trees (view from the southwest)
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Site certificate No. 620798, accessed in August 2013: installation height 18.99ς21.09 m (62.3ς69.2 ft), 6 sector antennas(2 x 90Á, 2 x 210Á, 2 x 330Á)

Site certificate No. 620798, accessed on April 26, 2017: installation height 18.5ς20.9 m (60.7ς68.6 ft), 15 sector antennas(5 x 90Á, 5 x 210Á, 5 x 330Á)

30 AUG 2013  Luitpoldhain. Red oak tree (view from the south-southeast) with a 
direct line of sight to the mobile phone base station

03 AUG 2015  The crown damage on one side progressed rapidly. Two years 
later, the red oak tree was cut down.

2013 2015
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Nuremberg,Luitpoldhain, 2013ς2015



11 JUN 2014  Train station. Maple tree (view from the east)The leaves have brown edges on the side that faces the 
mobile phone base station.

Neuburgan der Donau, 2014

90 m / 295 ft
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Since 2003, residents of Burgheim
have expressed concern over the 
increased incidence of 
cardiovascular and tumor diseases, 
as well as the increased number of 
deaths, near this mobile phone 
base station.

Despite requests by medical 
professionals for an official 
investigation, none was carried 
out. In fact, the base station has 
been upgraded over time.

2005: ca. 8 sector antennas
2013: 18 sector antennas
2022: 42 sector antennas

2005

11 JUN 2014  Burgheim, Georgistraße.
Mapletree (view from the south)

46

Looking east toward the maple tree, there is a direct line of 
sight to the mobile phone base station located in the center 
of the municipality, about 145 m (475 ft) away.

Measurement: 5,040 µW/m2

Burgheim, 2014



1 km

Map section UK 50-34, Bavarian State Office for Surveying (LDBV).
Added items:locationof mobile phone base stations (yellow) with the main beam directions of the sector antennas (as of 2022)

Two Mobile Phone Base Stations in Burgheimwith a Total of 48 Sector Antennas
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21 AUG 2015Göttingen, Forest Botanical Garden, 
Beech Quarter. Two Japanese cherry trees (view from 
the north). There is a direct line of sight between the 
trees and the high-rise building of the Institute of Forest 
Sciences, which is about 180 m (590 ft) away.

Measurements were taken at a height of 6 m (20 ft) 

using a telescopic rod on the east and west sides of this 
pair of trees.
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70 µW/m² 1,010 µW/m²

Göttingen,Forest Botanical Garden, 2015

ca.180m / 590 ft



Beech Quarter, two Japanese cherry trees (Prunus serrulata'AmanogawaΨύΣ όǾƛŜǿ ŦǊƻƳ ǘƘŜ ƴƻǊǘƘύΦ aƻōƛƭŜ ǇƘƻƴŜ ōŀǎŜ ǎǘŀǘƛƻƴ ƻƴ ǘƘŜ ƘƛƎƘ-rise building of 
the Institute of Forest Sciences: installation height 36ς42 m (118ς138 ft), 20 antennas(3 x 60Á, 2 x 90Á, 5 x 180Á, 2 x 210Á, 6 x 300Á, 2 x 310Á)

Part of the Japanese cherry tree on the right
is dead.

The Japanese cherry tree on the right was cut 
down in 2021.
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Göttingen,Forest Botanical Garden, 2016ς2023

The Japanese cherry tree on the right has lost its 
leaves prematurely.

30 AUG 2016 29 SEP 2017 05 MAY 2023



30 MAY 2016  IhringshäuserStraße. 
Norway maple tree No. 6 (view from 
the northwest) with a striking 
difference between its left and right 
sides.

Kassel,2016ς2025

Mobile phone 
base station
No. 240217

Site certificate from February 5, 2015: height 17.8ς22.3 m, 28 antennas (4 x 0Á, 6 x 60Á, 3 x 120Á, 6 x 180Á, 3 x 240Á, 6 x 300Á)

The entire row of maple trees between the base station and Wielandstraßehas sustained significant damage.

17 AUG 2020  The crown damage is 
worsening on the north side.

Measurement 2020: 1,100 µW/m²

14 JUL 2025  The northern half is bare. 
Pruning has been carried out. Since 
2023, the measured RF radiation levels 
have risen significantly.
Measurements fluctuate between 
20,000 and100,000 µW/m².

2016 2020 2025

220m / 722 ft
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2016
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Abstract
In the lasttwo decades,the deploymentof phonemastsaroundthe world hastakenplaceand,for manyyears,therehasbeena discussionin the 
scientificcommunityaboutthe possibleenvironmentalimpactfrom mobilephonebasestations.Treeshaveseveraladvantagesoveranimalsas 
experimentalsubjectsandthe aimof thisstudywasto verifywhetherthere isa connectionbetweenunusual(generallyunilateral)tree damage 
andradiofrequencyexposure.Toachievethis,adetailedlong-term (2006ς2015)field monitoringstudywasperformedin the citiesof Bamberg and
Hallstadt(Germany).Duringmonitoring,observationsandphotographicrecordingsof unusualor unexplainabletree damageweretaken, alongside
the measurementof electromagneticradiation.In 2015measurementsof RF-EMF(RadiofrequencyElectromagneticFields)were carriedout.A
polygonspanningboth citieswaschosenasthe studysite,where144measurementsof the radiofrequencyof electromagnetic fieldsweretaken
at a heightof 1.5min streetsandparksat different locations.Byinterpolationof the 144measurementpoints,we wereableto compilean
electromagneticmapof the powerfluxdensityin BambergandHallstadt. Weselected60damagedtrees,in additionto 30randomly selectedtrees
and30treesin low radiationareas(n=120)in thispolygon.Themeasurementsof all treesrevealedsignificantdifferencesbetween the damaged
sidefacinga phonemastandthe oppositeside,aswell asdifferences betweenthe exposedsideof damagedtreesandall other groupsof treesin
both sides.Thus,we foundthat sidedifferences in measuredvaluesof powerflux densitycorrespondedto sidedifferencesin damage.The30
selectedtreesin low radiationareas(novisualcontactto anyphonemastandpowerfluxdensityunder50 ˃ ²/m²) showedno damage.Statistical
analysisdemonstratedthat electromagneticradiationfrom mobilephonemastsisharmfulfor trees.Theseresultsare consistentwith the fact that
damageafflictedon treesbymobilephonetowersusuallystart on oneside,extendingto the wholetree overtime.

https://www.diagnose-funk.org/download.php?field=filename&id=1336&class=NewsDownload

https://www.diagnose-funk.org/download.php?field=filename&id=1336&class=NewsDownload
https://www.diagnose-funk.org/download.php?field=filename&id=1336&class=NewsDownload
https://www.diagnose-funk.org/download.php?field=filename&id=1336&class=NewsDownload
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{ǳƳƳŀǊȅ ƻŦ ǘƘŜ {ǘǳŘȅ ¢ƛǘƭŜŘ άwŀŘƛƻŦǊŜǉǳŜƴŎȅ wŀŘƛŀǘƛƻƴ LƴƧǳǊŜǎ ¢ǊŜŜǎ !ǊƻǳƴŘ aƻōƛƭŜ tƘƻƴŜ .ŀǎŜ {ǘŀǘƛƻƴǎέ

The study began with repeated observations of crown damage starting on one side of a tree for which there was no plausible explanation. 
However, we noticed that the damaged side of a tree faced one or more mobile phone base stations in a direct line of sight.

Group 1of the study included 60 trees with damage on one side only. These trees were selected from Bamberg and Hallstadt, Germany. On-site 
visits revealed that the damaged parts of the trees' crowns were always within a line of sight of a mobile phone base station.

Broadband power density measurements averaged 2,000 µW/m² on the damaged side and 200 µW/m² on the undamaged side. There was a 
significant difference in all 60 cases. The crown of a tree attenuates incident RF radiation. Some radiofrequency electromagnetic fields are 
absorbed by the leaves and needles, while others are reflected and scattered.

For Group 2of the study, 30 trees were randomly selected. Thirteen of these trees had damaged crowns. Six of those trees had crown damage on 
only one side that was in a direct line of sight with a transmitter. Five trees had damage on more than one side and had direct lines of sight to 
several transmitters. In addition, a spruce tree had a direct line of sight, and its crown growth was impaired. Another tree hadparts of its dead 
crown removed. On average, we measured power density levels of 1,600 µW/m² on sides facing transmitters and 600 µW/m² on opposite sides.

Seventeen trees in the group were undamaged and had no line of sight to any transmitter. Power density measurements ranged from
8 to 50 µW/m². The maximum difference in measurements between opposite sides of a given tree was 20 µW/m².

For Group 3of the study, we selected 30 trees in areas with low ambient RF radiation levels, such as in the shadows of buildings, hills,or other 
trees. No damage was found in the crowns of those trees. There was also no line of sight to any transmitter. RF radiation levelswere measured on 
two opposite sides of each tree. RF radiation levels ranged from 3 to 40 µW/m². The maximum difference in measurements between the two sides 
of a given tree was 10 µW/m².
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The following characteristics of damaged trees could not be explained by heat, frost, drought, soil composition, compaction, sealing, salt 
spreading, air pollutants, soil pollutants, or pests:

1. The damage always started on one side of the tree. The direction of the sky did not play a role.

2. The damage occurred on previously healthy trees at a certain point in time.

3. The damage increased from the outside to the inside over several years.

4. The damage occurred in both favorable and unfavorable locations.

5. Leaf margin necrosis, similar to that caused by salt spreading, was observed in meadow locations where no salt was present.

6. Neighboring trees of different species were also damaged.

7. The damage occurred without any visible signs of infestation by insects, fungi, worms, or viruses.

All trees with unilateral crown damage had a line of sight to a transmitter on the damaged side (Group 1 and one part of Group 2).
None of the undamaged crowns had a line of sight to a transmitter (Group 3 and the remainder of Group 2).

Statistical analysis supports the hypothesis that radiofrequency electromagnetic fields emitted by mobile phone base stationscaused the 
damage to the trees.

However, the tree damage occurred well below current exposure limits for radiofrequency electromagnetic fields from mobile phonebase 
stations. Further scientific studies are needed to verify this suspicion.

vǳƻǘŜ ŦǊƻƳ /ƻƴŎƭǳǎƛƻƴǎΥ ά¢ƘŜ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ǳƴƛƭŀǘŜǊŀƭ ŘŀƳŀƎŜ ƛǎ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŦŀŎǘ ƛƴ ƻǳǊ ǎǘǳŘȅ ŀƴŘ ŀƴ ƛƳǇƻǊǘŀƴǘ ŀǊƎǳƳŜƴt for a causal 
relationship with RF-EMF, as it supplies evidence for non-thermal RF-EMF effects. This constitutes a danger for trees worldwide.The further 
deployment of phone masts has to be stopped. Scientific research on trees under real radiofrequency field conditions must continǳŜΦέ



An Overviewof the Study Data
RadiofrequencyRadiation InjuresTreesAround MobilePhoneBaseStations
Waldmann-Selsam, Balmoriςde la Puente,Breunig, Balmori,2016
https://www.researchgate.net/publication/306435017_Radiofrequency_radiation_injures_trees_around_mobile_phone_base_stations(free download) 

The 120 trees studied were selected based on three criteria.

1. Selectionof trees with unilateral crown damagein line of sightto amobile phonemast

60crowns

60 crownsin line of sight
to mobile phone mast(s)
on oneside

Sidefacing
a phone mast

Ø 2000µW/m²

Oppositeside 
Ø 200µW/m²

60Damageon oneside

2. Randomselectionof trees

30crowns

13 crownsin line of sight
to mobile phone mast(s)
in oneor moredirections

Side facing
a phone mast

Ø 1600µW/m²

Oppositeside
Ø600µW/m²

6 Damage on one side
5 Damageon morethan oneside
1 No growth in height
1 Partly trimmeddown

17crowns
without line of sight
to a mobile phonemast

Anyside 
min. 8 µW/m²

Rangeof 
measurements* 

0ς20 µW/m²

Oppositeside 
max. 50 µW/m²

No visibledamage

3. Selectionof treeswith low ambient RF radiationlevelsandwithout line of sight to a mobile phonemast

30crowns
without line of sight
to a mobile phonemast

Anyside 
min. 3 µW/m²

Rangeof 
measurements* 

0ς10µW/m²

Oppositeside 
max. 40 µW/m²

No visibledamage

* Thedifferencebetweenthe measurementstaken on two oppositesidesof the sametree isreferred to as the rangeof measurements.
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https://www.researchgate.net/publication/306435017_Radiofrequency_radiation_injures_trees_around_mobile_phone_base_stations


No. 14 of Group 1 (Table 4), Norway Maple Tree (Acer platanoides), Hallstadt, Königshofstraße/Cemetery (2008ς2019)

Mobile phone 
base station
No. 671234

02 JUN 2008  Norway maple tree (view 
from the southeast).Line of sight to the 
mobile phone base station at 
Landsknecht-straße23 a, which is 142 m 
(465 ft) away.

05 OCT 2015  Norway maple tree (view 
from the east).
Measured at a height of 6 m / 20 ft:

Left side of tree: 3,380 µW/m2

Right side of tree:  500 µW/m2

19 SEP 2019  Norway maple tree ( view 
from the east),after dead branches were 
removed

2019

142 m / 465 ft
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No. 56 of Group 1 (Table 4): Douglas Fir (Pseudotsuga menziesii) Bamberg, B 22/StrullendorferStraße(2007ς2023)

24 JUL 2007 Douglas fir (view 
from the south). Line of sight to 
the mobile phone base station 
with site certificateNo. 671069
at Gutenbergstraße20

25 DEC 2008Douglas fir (view from 
the southeast). Distance to the 
mobile phone base station: 356 m 
(1,170 ft)

25 MAR 2012
Douglas fir (view from the southeast) 

2007

356 m / 1,170 ft

56

2008 2012 2023

13 MAR 2019 
Douglas fir (view from the southeast)

On September 26, 2015, measurements were taken at a height of 6 m (20 ft).

Left:        60 µW/m2

Right: 1,720 µW/m2



No. 35of Group 1(Table4),Chestnut Tree (Aesculus hippocastanum), Bamberg,
Franz-Ludwig-Straße(2008ς2025)

17 AUG 2008  Row of chestnut trees 
(view from the west). The front 
chestnut tree is brown and partly 
bare; the second chestnut tree is 
green.

470m / 1,542 ft

14 AUG 2012  The crown was cut 
back between 2012 and 2023. 

29 APR 2025The chestnut tree was 
cut down in 2024.

The west side of the chestnut tree has a direct line of sight to the mobile phone base station No. 670921 on Grüner Markt: installation height 27ς34 m 
(89ς112 ft),23 antennas. 
On July 30, 2015, measurements were taken at a height of 6 m (20 ft): 400 µW/m² on the west side and 20 µW/m² on the eastside 

Mobile phone base station 
Grüner Markt (view from the 
east), which is 470 m(1,542 ft) 
away

2008 2012 2012 2025
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No. 4 of Group 1(Table4),Norway Maple Tree (Acer platanoides), Bamberg,
Katzenberg/Karolinenstraße(2009ς2021)

26 SEP 2009  Karolinenstraße.
Norway maple tree (view from the south)

There is a direct line of sight from this maple tree to the mobile phone base stations on Grüner Markt (to the northeast, 430 m / 1,420 ft) and 
UntererKaulberg Mountain (to the south). 
On September 3, 2015, measurements were taken at a height of 6 m (20 ft): 2,300 µW/m² on the south side and130 µW/m² on the north side

This maple tree, among others, is listed in a letter dated June 17, 2012, to the city council.

https://www.bamberger-onlinezeitung.de/2012/06/28/zunahme-schwerer-baumschaden-im-strahlungsfeld-von-mobilfunksendeanlagen-2/

07 JUN 2021  The tree is being 
cut down (view from the east).

09 OCT 2014  Karolinenstraße.
The crown is becoming more damaged.

2009 2014 2021

Base station Grüner 
Markt (view from
the southwest)

430m / 1,420 ft
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https://www.bamberger-onlinezeitung.de/2012/06/28/zunahme-schwerer-baumschaden-im-strahlungsfeld-von-mobilfunksendeanlagen-2/
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No. 2 of Group 3 (Table 6), Hornbeam Trees (Carpinus betulus), Bamberg,
Schlüsselstraße(2010ς2017)
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2017

27 AUG 2012  Hornbeam trees 

On November 7, 2019, time series of cases from the 2016 tree damage study were presented at the International Workshop "Environmental Effects of 
Electric, Magnetic and Electromagnetic Fields: Flora and Fauna," which was organized by the German Federal Office for Radiation Protection. In addition, 
examples of crown damage on only one side of trees in Berlin, Darmstadt, Munich, Göttingen, Freiburg, and Brussels, as well as developmental disorders 
in young trees and forest clearings due to RF radiation exposure were shown. 

https://kompetenzinitiative.de/wp-content/uploads/2026/03/2019_Vorstellung_Baumstudie_bei_Workshop_BfS_071119.pdf

06 OCT 2010  Hornbeam trees 
(view from the northwest)

201520122010

28 OCT 2015  Measurements:
Left: 10 µW/m2

Right: 8 µW/ m2 

There is no line of sight to any mobile 
phone base station.

11 OCT2017 Hornbeam trees 

https://kompetenzinitiative.de/wp-content/uploads/2026/03/2019_Vorstellung_Baumstudie_bei_Workshop_BfS_071119.pdf
https://kompetenzinitiative.de/wp-content/uploads/2026/03/2019_Vorstellung_Baumstudie_bei_Workshop_BfS_071119.pdf
https://kompetenzinitiative.de/wp-content/uploads/2026/03/2019_Vorstellung_Baumstudie_bei_Workshop_BfS_071119.pdf


Mittenwald, Lake Lautersee, 2016

ca.70 m / 230 ft

15 OCT 2016  Mittenwald, chapel and mobile phone base 
station at Lake Lautersee. Site certificate No. 69016082
from July 4, 2018: installationheight 8.5 m (28 ft), 6 antennas
(3 x 20Á, 3 x 200Á)

Lake Lautersee. Birch tree with sides that developed 
differently (view from the west).
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