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' HydroCen

eDNA-SUSTAIN

- Bruk av miljg-DNA som et nytt verktgy for bred
taksonomisk evaluering av baerekraftig system-
drift i vannkraftindustrien
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Hva er miljg-DNA??
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NINA miljg-DNA kit
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Overvaking av trua arter

Elvemusling

2019 2020 2021

60 Oppdragsgiver
Glitre Energi
Malvik kommune
Metsahallitus
Miljgdirektoratet
Norconsult

40 1 MNye Veier

Siljan-Farris Vannomrade
Statkraft

Statsforvalteren i Innlandet

Fraver

Statsforvalteren | Oslo og Viken

20 Statsforvalteren | Rogaland

Statsforvalteren i Telemark
Statsforvalteren i Trendelag
Statsforvalteren 1 Vestland

Sendre Fosen Vannomrade

U_

)
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VATTENFALL g

Vattenfall: Daldlven - Kungsadran

St1 St2 St3 St4 St5 Sté St7 St8 St9

Lampetra fluviatilis
1.00 4 Anguilla anguilia
Abramis brama
Alburnus alburnus
Blicca bjoerkna
Leuciscus leuciscus
0757 Rutilus rutilus

Scardinius erythrophthalmus
Tinca tinca

Vimba vimba

0.50 Esox lucius

Coregonus lavaretus

Oncorhynchus mykiss

Relative abundance

Salmo salar
Salmo trutta
0.25 A Lota lota

Coftus gobio

Pungitius pungitius
Gasterosteus aculeatus

Gymnocephalus cernua

0.00 4 Perca fluviatilis

Sander lucioperca

Station

)
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HydroCen

Bunndyr - Vannforskriften
« Pkologisk tilstand

» EPT-arter
 Orden Ephemeroptera
* Orden Plecoptera
» Orden Trichoptera

» 3 prgvetyper
* Vannprgver
« Etanol fra sparkeprgver
« Etanol fra insektprgver

WWwWWw.nina.no
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Atha

ATNA river - Class Insecta

Insect EtOH

Kicknet EtOH

Water

1.00

0.754

0.504

0.254

o oo
=

[=1

1

.00

Abundance

0.754

0.50 4

0.254

0.001

A B c
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A B c

A B C

=
=
S

CE

Order

. Coleoptera

pleoptera, Diptera

Ephemeroptera
. Hemiptera
Hymenoptera
. Lepidoptera
. Megaloptera
. MNeuroptera
. Plecoptera
. Trichoptera

ATNA river - Order Diptera

Insect EtOH

Kicknet EtOH

Water

1.00

0.754

0.504

=

[~

m
1

o oo
=

[=1

1

.00

Abundance

0.754

0.50 4

0.254

0.001

A B c

A B c

Orden Diptera og familien Fjaermygg dominerer DNA-data!

A B c

Wﬁ HydroCen

Family
. Agromyzidae . Muscidae
4 . Anthomyiidae . Opomyzidae
s | sibionidae B rediciidae
. Cecidomyiidae . Phoridae
asatapogonidae . Psychodidae
Rhagionidae
oropidae . Scatopsidae
B cuicidae B sciaridae
. Cylindrotomidae . Sepsidae
B ooiichopodidae [ simuliidae
%-! . Drosophilidae . Sphaeroceridae
. Empididae . Syrphidae
. Ephydridae . Tipulidase
. Limoniidae

‘NINA




Atna river

- Antall arter

Atna river
Two Five
L
= i
§ 200 ®
= ®
z o o
D 150
=
A @ §
g - .
=3 8 ® ¢ ¢
100 ® :
® ®
b= m (@] T m
Locality
www.nina.no

Sampletype
. Insect EtOH
@ Kicknet EtOH
. Water

Alpha Diversity Measure

204

Atna river EPT-taxa

Two

Five

HydroCen

Sampletype
. Insect EtOH
@ Kicknet EtOH
. Water

Locality

®
®
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®

3 ®
e
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Atnha

- NMDS plot

ATNA river
Two Five
1.0
®
PY ®
L
@
8 0.0 . .
o @ ®
205 @ ® ®
1.0 1
-1.51 ® .
1 0 1 2 1
NMDS1
www.nina.no

Sampletype
® Insect EtOH
@ Kicknet EtOH
@ Water

NMDS2

=

Hr?f::”’- HydroCen

ATNA river
Two Five
1.0
@

051 ®. ®e
0.0 1 ® . ® Locality

L ® ® ® A
051 @ ® ® @5

®c
1.0
1.5 . .
y iy 2
NMDS1
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~) HydroCen

Nea - fish eDNA density

Nea 2018 juni Nea 2018 oktober
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200000 1
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Nea - fish eDNA density

eDNA grret, vannfgring, terskler og sideelver - 12 juni 2018
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Abundance

Wﬁ HydroCen
€a

Class Insecta Orden Diptera B sgomyzidze [ wycetophilidae
June October Order e Octopar = Aethomyida = Cpamyzie
ibionidae ediciidae
o = Coropterz 1007 B soitophilidae [l Phoridae
B gzte::tera’ piera B caiiphoridae [l Psychodidae
075 . Ephemeroptera 0.75 1 . Cecidomyiidae . Ptychopteridae
. Hemiptera . Ceratopogonidae . Rhagionidae
. Hymenoptera g . Chaoboridae . Scathophagidae
0.50 . Lepidoptera -tgu 050 . Chironomidae . Sciaridae
. Lepidoptera, Diptera 2 . Chloropidae . Sepsidae
[ — < B piastaticae [ simuliidae
0.25 . Neuraptera 0.25 1 . Dalichopodidae . Sphaeroceridae
. Plecoptera . Drosophilidae . Sphaeroceridae, Empididae
B Psocode: B Enididae B syrohidae
0.00 1 B vichopicrs 0.00 B teeomyzicae [l Tabanidae
@ é\ ;b ;e- ﬁ @ é\ > @ . Trichoptera, Lepidoptera é\ ;b ;e- I ° é\ > o . Hybotidae . Tachinidae
5 @d‘\ \Q‘? & ﬁ?\ oF ax“& 19& ’ o] (,.\\‘f\\ \&? & .@ﬁ «&4‘ L a\ﬂ@ @& . Limoniidae . Tephritidae
%Q?P 4 %pr (-2\%- " ‘o-c}— fﬂ"b*@} épé— pr & pr (.2\%- > c}— {0?‘3- & “%t . Lonchopteridae . Tipulidae
o Qe A & RGE SRR @ ,\*_’*‘ & _ pt p _
e . @ S : B . Muscidae . Trichoceridae

‘NINA
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€a

WWwWWwW.nina.no

Dagnfluer
1.00

075
0.50

0.25

Andel pavist

0.00

Siphlonurus lacustris- €
Siphlonurus armatus -
Siphionurus spp.- @
Siphlonurus sp. 1-
Parafeptophlebia submarginata- @@
Metretopus borealis-
Leptophiebia vespertina-
Heptagenia suiphurea-
Haptagenia sp. 1- @
Ephemerelfa mucronata- @@
Ephemerella aurivilli - @
Ephemera vulgaia-
Ephemera danica- @
Cioeon spp.- @
Centroptifum futeolum- @@
Caenis horaria- @
Baglis scambus-
Baetis niger -
Baetis subalpinus -
Baetis rhodani -
Baetis muticus -
Ameletus inopinatus -
Afghanurus joernensis -

Steinfluer
100 — —— ——

0.75-
0.50

0.25

0.00-

Xanthoperla apicalis - @
Taeniopleryx nebulosa -
Nemurefla pictetii -
Nemoura avicularis -
Leuctra nigra -
Leuctra hippopus -

Leuctra fusca- @
Leuctra digitafa -
Leuctra sp. 1-
Isoperla obscura -
Isoperla grammatica -

®
[
Diura bicaudata- @
@
o

Capnia afra-
Amphinernura sulcicollis -
Amphinemura sp. 1-
Amphinemura borealis -

Varfluer

1.00 —
Ikke pavist 0.75
Bestemt til familie
Bestemt til slekt 0.50
Bestemt til art
Mulig med bedre DB .25
0.00
[
o
[ ]

 Wormaldia subn}gra -
Sericostoma personaturm -
Rhvacophita nubila -
gacophl'[a sp. 2-
Potamophyfax latipennis - @
Potameophyiax cingulatus -
Polamophylax spp.-
Polycentropus flavomaculatus -
Plectrocnemia conspersa -
Phryganea bipunctata -
Oxyethira frici -
Oxyethira flavicomis -
i Oxyethira SrPup' -@®
Nemotaulius punctatolineatus -
Mystacides azureus -
Mystacidos sp.- @
Molannodes tinctus -
Lfmnepﬂﬁﬂs rgqm_gﬁ:us -
Limnephilus m?nce 5 -
Limnephilus lunatus -
Limnephiius extricatus -
Limnephilus boreaiis -
Limnephilus spp.-
Limnephilidae spp. -
Limnephilidae sp. 1-
Leptoceridae spp. -
Lepidostoma hirtunn -
roptiia tineoides -
ydroptila forcipata -
ropiila sg}p‘ -
Hydatophylax infumatus -
alesus radiatus -
~ Halesus z;qu{'atus -
Ecclisopteryx daiecariica -
Cymus flavidus -
Chaefoptaryx villosa -
Chaetopteryx sahtbergy -
Ceratopsyche silfvenii -
Ceratopsyche newae -
Cgrac.'ea mgron'f_.-rvos_a -
eraclea annulicomis -
Athry snges mmnjuga
thripsodes cinereus -
Athnpsodes aterrimus -
Arclopsyche ladogensis -
Apalania stigmatella- @
Annitella obscurata -
Anabalia brevipennis -
Agrypnia obsoleta -
Agapeius ochripes -

o0 °
7 .S0000000000 G000 60 000 © 0G00000 00 S0000 00 000

%
%
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Nasjonal overvaking av terrestre insekter
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Nasjonal overvaking av terrestre insekter

dredieavifen  NYHETER  SPORT  KULTUR UKEADRESSA

Norge mangler
insektovervakning: Nytt
pilotprosjekt pa Malvik

Samfunnspkonomisk beregning:
- MENON Economics

Halvparten av verdens insekter har forsvunnet pa tretti ar. Forskere mangler
datagrunnlag til a vurdere insektbestandens utvikling i Norge. Det skal et
testprosjekt i Malvik gjore noe med.

Morfologisk identifikasjon:

480 millioner NOK per ar

DNA-basert identifikasjon:

19.3 millioner NOK per ar

WWwWWwW.nina.no



Nasjonal overvaking av terrestre insekter

e 19.000 insekter registrert i Norge (Artsdatabanken)
70°N - e Vihar allerede pavist 17.000
e Har Norge >30.000 insekter?
68°N
66°N 16000
Habitat
64°N 1 B semi-nat __ 120001
. Skog S
e
62°N & 8000
<
wond E 40001
0 10 20 30 40 50
58°N 1 Antall lokaliteter
5LE 10IOE 15I°E 20‘°E 25IOE = interpolated = m 1 extrapolated

Semi-nat_Ost E Semi-nat_Trond E Skog_Ost

)
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Genetisk variasjon innen arter

- Nasjonal overvaking
av insekter

Skog_20
Skog 19
Skog_184 —IEI—
Skog_17
Skog_16 1 L]
Skog_15
Skog_141
Skog_134
Skog_12
Skog 11
Semi-nat_30 1
Semi—nat_29 1
Semi—nat_28 1
Semi-nat_27 A . [
Semi—nat_26 1
Semi-nat_251

Semi—nat_24 -

Semi-nat_23 1 L] - °
Semi-nat_22 4
Semi-nat_21
Semi—nat_20
Semi-nat_191 L]
Semi-nat_18 1
Semi-nat_17 1
Semi—nat_16 A
Semi—nat 151
Semi-nat_14 I .
Semi-nat_13
Semi—nat_121
Semi-nat_11 1

Residualer

WWwWWw.nina.no

- Ikke sign.

BE signifikant

Lepidoptera Hymenoptera

3 i ; ¥ Al
Eulithis populata Contacyphon padi Boletina trivittata Promethes sulcator




HydroCen

HydroCen Open Call project:
Implementing eDNA as a tool for assessing

sustainable operation of hydropower production

Bruk av miljg-DNA som et nytt verktgy for bred taksonomisk evaluering
av baerekraftig systemdrift i vannkraftindustrien

‘NINA

Norsk institutt for naturforskning




eDNA-SUSTAIN

- Brukerpartnere?
» Miljodirektoratet

» Hafslund Eco
» Agder Enerqi
» Vattenfall

WWwWWwW.nina.no

VATTENFALL

\& Hafslund

Eco

agder energl



Ny EU taksonomi for baerekraft

m European
Commission

@ English Search

Home > Business, Economy, Euro > Banking and finance > Sustainable finance > EU taxonomy for sustainable activities

EU taxonomy for sustainable activities

What the EU is doing to create an EU-wide classification system for sustainable activities

PAGE CONTENTS

Why do we need an EU
taxonomy?

What is the EU taxonomy?

Taxonomy Regulation and

delegated acts
Taxonomy compass

Further development: the
Platform on sustainable finance

Preparatory work: Final report
of the TEG

Frequently asked questions
Documents

Related links

Why do we need an EU taxonomy?

In order to meet the EU’s climate and energy targets for 2030 and reach the objectives of the
European green deal, it is vital that we direct investments towards sustainable projects and
activities. The current COVID-19 pandemic has reinforced the need to redirect money towards
sustainable projects in order to make our economies, businesses and societies — in particular health
systems, more resilient against climate and environmental shocks.

To achieve this, a common language and a clear definition of what is ‘sustainable’ is needed. This is
why the action plan on financing sustainable growth called for the creation of a common

classification system for sustainable economic activities, or an “EU taxonomy”.

What is the EU taxonomy?

The EU taxonomy is a classification system, establishing a list of environmentally sustainable
economic activities. It could play an important role helping the EU scale up sustainable investment
and implement the European green deal. The EU taxonomy would provide companies, investors and
policymakers with appropriate definitions for which economic activities can be considered
environmentally sustainable. In this way, it should create security for investors, protect private

investors from greenwashing, help companies to become more climate-friendly, mitigate market

WWwWWw.nina.no

Climate change mitigation

Climate change adaptation

sustainable and protection of
water and marine resources;

transition to a circular economy

pollution prevention and control;

protection and restoration of
biodiversity and ecosystems.



NINA eDNA pragver fra elv
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Abundance

Fjeermygg som indikatorer?

Class Insecta Orden Diptera B sgomyzidze [ wycetophilidae
June October Order e Octopar = Aethomyida = Cpamyzie
ibionidae ediciidae
o = Coropterz 1007 B soitophilidae [l Phoridae
B gzte::tera’ piera B caiiphoridae [l Psychodidae
075 . Ephemeroptera 0.75 1 . Cecidomyiidae . Ptychopteridae
. Hemiptera . Ceratopogonidae . Rhagionidae
. Hymenoptera g . Chaoboridae . Scathophagidae
0.50 . Lepidoptera -tgu 050 . Chironomidae . Sciaridae
. Lepidoptera, Diptera 2 . Chloropidae . Sepsidae
[ — < B piastaticae [ simuliidae
0.25 . Neuraptera 0.25 1 . Dalichopodidae . Sphaeroceridae
. Plecoptera . Drosophilidae . Sphaeroceridae, Empididae
B Psocode: B Enididae B syrohidae
0.00 1 B vichopicrs 0.00 B teeomyzicae [l Tabanidae
@ é\ ;b ;e- ﬁ @ é\ > @ . Trichoptera, Lepidoptera é\ ;b ;e- I ° é\ > o . Hybotidae . Tachinidae
5 @d‘\ \Q‘? & ﬁ?\ oF ax“& 19& ’ o] (,.\\‘f\\ \&? & .@ﬁ «&4‘ L a\ﬂ@ @& . Limoniidae . Tephritidae
%Q?P 4 %pr (-2\%- " 9;5*' fﬂ"b*@} épé— pr & pr (.2\%- > {5{— {0?‘3- & “%t . Lonchopteridae . Tipulidae
o Qe A & RGE SRR @ ,\*_’*‘ & _ pt p _
e . @ S : B . Muscidae . Trichoceridae

‘NINA

WWwWWw.nina.no




Fjeermygg som indikatorer?

RESEARCH open Access en Diptera . Agromyzidae . Mycetophilidae

Anthomyiidae Opomyzidae
@CrossMark June October . 'yl . pomy:.

DNA metabarcoding reveals the complex e e
and hidden responses of chironomids M.. B Catihoicce M Povchosie

to u |ti p | e St resso rS Ecological Indicators 117 (2020) 106619 ae
E Contents lists available at ScienceDirect I dae
Arne J. Beermann'?’, Vera M. A. Zizka'”, Vasco Elbrecht'??, Viktor Baranov® and Florian Leese'
Ecological Indicators
- -
. Megaloptera ELSEVIER journal homepage: www.elsevier.com/locate/ecolind Hae
0.257 MNeuroptera
= ol ::tt idae, Empididae
ecoptera
Psocodea .. .. . . . .
0.00- B ichon New insights on bioindicator value of Chironomids by using occupancy ’
- rnchoptera . e
. Trichoptera, Lepidoptera modelhng -
& Agustina Cortelezzi™", Marfa V. Simoy”, Augusto Siri®, Mariano Donato®, Rosana E. Cepeda®,
RGE Claudia B. Marinelli®, Igor Berkunsky™
e is = v — —

[

)
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eDNA-SUSTAIN

- 150 elver
» Ureqgulerte vassdrag

» Regulerte vassdrag
 Elvekraftverk
- Magasinkraftverk
- Grad av effektkjgring
» Modellering av hydrologi

. Siste 3 ar?

- Hva har stgrst effekt pa dagens diversitet?

WWwWWwW.nina.no

Bunndyr + fisk




Cooperation and expertise

for a sustainable future
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