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Understanding stressors
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Environmental data are 
becoming more important for 

• assessing ecosystem health,

• derive meaningful 
indicators and measures,

• checking effectiveness of 
environmental/chemical 
management, 

• projecting trends into the 
future.



New incentives for environmental monitoring
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Remote sensing Molecular methods Non-Target Screening Artificial intelligence
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Federal Environmental Specimen Bank: How is our environment changing?

• Long-term monitoring of
ecosystems, 

• Identification of emerging
environmental stressors,

• Review effectiveness of
environmental and chemical
management,

• Providing historical samples for
new analytical techniques,

• Storage of samples for as yet
unknown questions that may
arise in the future.

Quellen: Kfa Jülich, Fraunhofer IME, Universiät Trier, Eurofins Gfa Lab Service, 
Universität Duisburg Essen
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Understanding current exposure in its historical context
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2024.3.6, UPB- Umweltbundesamt : Quelle
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ESB support of chemical regulation and policy
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Fliedner et al, 2022. Environmental Specimen Banks an the European Green Deal

− elements, incl. metals
− chlorinated, brominated and 

fluorinated legacy POPs
− CECs, incl. PPCPs, PPP, 

biocides, industrial chemicals
− dN15, dC13
− HRMS LC MS/MS Non Target 

Screeening , GC based 
methods in devolpement
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Genetische Untersuchungen zur Beobachtung der biologischen Vielfalt
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In topsoil, species numbers (bacteria, 
fungi and metazoans) and their 
regional characteristics generally 
remain unchanged.

Totals of native, invasive and red-listed 
fish species remain constant. Species 
exchange, especially for invasive fish.

How does the microbiome of 
earthworms change?

Warmer winters lead to dominant 
populations of invasive barnacles 
and their dispersal in the North Sea.

No change in species numbers of 
bacteria and metazoans in bladderwrack.

Methodological expertise, protocols 
and QA measures for the entire 
workflow.

Comparatively strong species exchange 
in tree fungi, especially those species 
that are typical for climate effects in 
forests.

How does the eelpout genome 
evolve in response to changing 
environmental conditions?

In leaves, generally no change of 
species numbers of bacteria and 
arthropods. However, a constant 
exchange of species leads to a loss of 
the regional characteristics of the 
species communities.

Reference materials for molecular 
analysis in biological and non-
biological samples.

How can we use transcriptomics to 
assess the effects of environmental 
stressors?

8

Quelle: Umweltbundesamt

Molecular analysis of sample species and associated species communities
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• Identify stressors and assess
effects,

• derive indicators for temporal 
changes,

• place current changes in a 
historical context,

• provide forecasts for future
developments. 

Quelle: Umweltbundesamt

ESB support of molecular biodiversity monitoring
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TAKING ENVIRONMENTAL SPECIMEN BANKING INTO THE FUTURE
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Fliedner et al, 2022. Environmental Specimen Banks an the European Green Deal

• The full potential of archived ESB samples unfolds as
environmental analysis improves exponentially,

• retrospective trend analysis allows to better
understand the past and predict future changes,

• identical subsamples allow integration of data from
different disciplines of environmental analysis,

• links to new assessment concepts, e.g. planetary
health and One Health, 

• it is critical to establish new ESBs around the world. 
UBA project for Antarctica,

• please get in touch if you would like to propose
project ideas for German ESB data and samples.
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Vielen Dank!



Does 6-PPD quinone from tire abrasion change fish diversity?
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