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develop regulations and guides for the water
authorities

report under the Water Framework Directive to
the European Commission

the Habitats directive and the Marine Strategy
Framework Directive

allocate state funds for environmental monitoring

national environmental monitoring

Swedish Agency
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Water Management
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Activities in "new’” monitoring

» "New” methods or techniques are not
routinely used for monitoring of water.
With the exception of:

 DNA method for detection and identification
alien invasive species

* genetic intraspecies variation

+ satellite data for presentation of algae
situation and temperature in coastal waters
and

* sensors for physico-chemical measurements.

» Currently revising monitoring Photo: Maja Kristin Nylander
programmes, focus traditional methods.
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Examples of applications of new techniques for Marineand  ement

oM< — 0
——0W>00

. Phytoplankton (Chlorophyll a)
Satellite Phytoplankton Transparency (Secchi depth),
Transparency Thermal conditions, Aquatic flora (macrophytes),
Physical impact

Drones Aquatic flora (macrophytes), Aquatic flora (macrophytes)
Water sampling

Phytoplankton Nutrient condition (turbidity and

Sensors : NO3), Oxygen condition, Soil erosion Thermal condition,
(Chlorophyll and phycocyanin) ), Oxyg i) , Oxygen condition
Aquatic flora (Diatoms), Aquatic flora (Diatoms), Phytoplankton
DNA Benthic invertebrates, Fish Benthic invertebrates, Fish

DNA (Baltic Sea species SAMBAH II)

Hydroacustics Structure lake bed, Fish Structure river bed Pelagic fish (BIAS, SPRAS, SAMBAH I1)




Swedish Agency
for Marine and

SEPA Research call Water Management
— Environmental monitoring of the future

» Focus on new methodologies and
technologies for:

* obtaining data from the
environment

- data processing and
- data analysis

» Project time 2025 — 2027

Photo: Mats Svensson, SWAM

» Total budget 30 million Swedish kronor
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Use of DNA in environmental monitoring

» Alien invasive species,
intraspecific variation

» Ongoing research

» Currently no standard national
methods

» Soon method for genetic
intraspecies variation

Photo: Maja Kristin Nylander
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Research call 2018 - DNA methods in environmental
monitoring
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* eDNA in environmental monitoring and the -
analysis of biodiversity — questions remaining ? 7. | |

* DNA-metabarcoding of marine phytoplankton 5 9 o 9 G
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environmental monitoring of the Baltic Sea's = o

benthic ecosystem

* Evaluation of eDNA for environmental
monitoring of pike stocks in Sweden


https://www.naturvardsverket.se/en/international/research/the-environmental-research-fund/research-efforts-nature/dna-methods-in-environmental-monitoring/
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FRESHBAR

Benthic diatoms and benthic macroinvertebrates.

Three main foci:

completing reference libraries

addressing the efficacy of using DNA methods in
species identifications

affect on biological indices and status
classifications

Conclusion: possible to use DNA methods for ecological
status assessments of lakes and watercourses

Work remains:

the development and validation of DNA barcoding
techniques for routine use

improvement of the DNA reference libraries
development of indices

ecological thresholds

reference conditions

NATURVARDSVERKET
MILJO | FORSKNING

FRESHBAR

— Streckkodning av
sOtvattenorganismer for
forbéttrade bedomningar
av biodiversitet

Barcoding of freshwater taxa for
improved assessment of biodiversity

Maria Kahlert, Richard K. Johnson,
Willem Goedkoop, Yngve Brodin,
Thomas Lyrholm, Jonas Zimmermann
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F R ES H BA R - Dl atO m S Eunotia ? Maybe a new species!

» > 300 Swedish diatom barcodes
now completing the Central
European list developed for
monitoring

» Index based on genetic data need
to be developed

Photo: Maria Kahlert, SLU

I [
SU8010 1.0kV 6.5mm x6.00k SE(L) 3/3/2022 5.00um




Swedish Agency
for Marine and
Water Management

FRESHBAR - Macroinvertebrates

» DNA barcoding yielded more
species than morphological
identification.

» Through inclusion of more species,
assessment of environmental
guality can improve.

Photo: Niclas Eigrell



" Species diversity BQI
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Figur Z.Z.thedom och ASPT for litoralprover fran sjéar beraknade med datzg n DNA-
streckkodning (DNA, P/A data) och med traditionell morfologisk identifiering (Morph, C DNA Morph ° DNA Morph

abundans data). Skilda bokstaver indikerar signifikanta skillnader.
Figur 2.3. Artrikedom (vanster) och BQI (hoger) berdknade med data fran DNA-streckkodning
(DNA, P/A data) och med traditionell morfologisk identifiering (Morph, abundans data) fér
profundalprover. Skilda bokstaver indikerar signifikanta skillnader.
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Figur 2.4. Artrikedom (védnster), ASPT (mitten) och DJ-index (héger) fér vattendrag beréknade
med data fran DNA-streckkodning (DNA, P/A data) och med traditionell morfologisk identifie-
ring (Morph, abundans data). Skilda bokstaver indikerar signifikanta skillnader.
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DNA - metabarcoding of marine phytoplankton

» Twice as high biodiversity measures
with DNA than microscopy.

» The reference databases have
shortcomings.

» Suggests Nordic or global cooperation
to improve

* reference databases

* evaluation of sequencing of whole
or large portions of rDNA (18S, ITS
and 28S)

NATURVARDSVERKET
FORSKNING

MILJO

DNA-streck
av marina
vixtplankto

Ett nytt verktyg i miljoévervakningen

Agneta Andersson, Bengt Karlson,
Anders F Andersson, Anders Torstensson,
Sonia Brugel, Meike AC Latz,
Krzysztof T Jurdzinski, Mikael Hedblom,
Jenny Lycken, Markus Lindh
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Figur 10. Pdvisning av vanligt forekommande vaxtplanktonslikten i Egentliga Ostersjén, Katte-

gattach Skagermk enligt mikroskopi och DNA‘ streckkodning. Varje ruta representerar ett prov,
dér férgen indikerar vilken metod som slaktet identifierats med.



eDNA in environmental monitoring and
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biodiversity assessment —remaining issues

DNA suitable for:

» mapping the occurrence and distribution of
species with known identity e.g. alien
invasive species,

» multi-species analysis for general estimates
of biodiversity and genetic diversity

» to track and identify unknown species

» measure intraspecies variation

Do not work for all species, groups and issues.

MILJO

DNA-baserad
overvakning av arter
i akvatisk miljo

Verifiering och tillampning

Per Sundberg, Matthias Obst,
Marina Panava
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Ongoing project

» Swedish University of Agricultural Sciences
(SLU) — financed by SwAM _ e

» Aim: eDNA-based monitoring of lakes and and Nature Restoration Law
streams to start-up in 2026/2027. Can alsg be us

» Includes planning and quantification of:

infrastructure

a national system for sampling
sequencing of eDNA
classification of conditions
storage of data

Photo: Viktor Johannessen, SLU



Swedish Agency
for Marine and

Water Management




