STOTTET AF

Promilleafgiftstonden for landbrug

TRE MULIGHEDER
FOR AT REDUCERE DRIVHUSGAS FRIGIVELSE OG
H@JERE BIODIVERSITET EFTER VADLEDNING AF
ORGANISKE LAVBUNDS JORDE

DOMINIK ZAK,
CARL C. HOFFMANN, BRIAN KRONVANG, RASMUS J. PETERSEN,
JOACHIM AUDET, ANNETTE BAATTRUP-PEDERSEN, HANS E. ANDERSEN
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BAGGRUND: TRE STOR UDFRODRINGER

1) Klimaaendringer (10% af
anthropogent CO, kommer fra
landbrug i organiske lavbund
omrader)

3) Forringelse af habitater med
konsekvenser for biodiversitet

/ AARHUS L OMINIKZAK
v UNIVERSITY 14 NOVEMBER 2022 WORKSHOP SEGES INNOVATION
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“DK-VIRKEMIDDELKATALOG” (NBS-LOSNINGER)

|

Source Mitigation Measures Transport mitigation measures
Afforestation DWI: Drain water irrigation
Catch crops SFW: Surface flow constructed wetlands
Early seeding of winter wheat SSFW: Subsurface flow constructed weltands
Improved fertilization schemes CD: Controlled drainage
Reduced soil tillage IBZ: Integrated buffer zones

SBZ: Saturated buffer zones

RW: Riparian Wetlands

RSL: Re-established shallow lakes

Hoffmann et al. (2020)
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VI HAVE ET UNIVERSAL METODE?!

Vi forventer mindre drivhusgas
udledning, bedre vandkvalitet og

biodiversitet med vadlsegning af
100.000 ha organiske

lavbundsarealer!

N og P gadning
(ikke aendret)

/ AARHUS L OMINIKZAK
v UNIVERSITY 14 NOVEMBER 2022




VI HAVE (NZASTEN) UNIVERSAL VIDEN

Earbon dioxide Sedimentation/Re-mobilization

O\
o Va T
X < [
A= =R -:‘,\ T |—> Phosphate, ammonium, ...

Fresh org. matter/Sediment-P, N, ... Amorphous Fe (lll)-P, N, ... Surface waters

Ees
Nitrate
2 pH and redox- Phosphate, ammonium ...
Phosphate sensitive Fe (Ill)-P, N, ...

Sulfate Fe2*

Hydrogen sulfide
Microbial

Fe sulfide Vivianite
Mineral upland soils

/ AARHUS DOMINIK ZAK
¥ UNIVERSITY 14 NOVEMBER 2022
DEPARTMENT OF ECOSCIENCE WORKSHOP SEGES INNOVATION

Men vi kender

ikke sammenspil

af processer i
felten!

Zak et al. (i prep.)
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“KORT OVER DE 10 TEST AREALER”
- N

2l

Lokaliteter

® 1 Ringfenner

® 2 Svoldrup Kaer

® 3 Strande Enge

® 4 \Vosborg Enge

® 5 Kvoming Enge

® G Vejrumbro o‘gﬂn ' p%@

® 7Gammelgard So | 8§ E
/ AARHUS ® B Runkenbjerg %@

NP UNIVERSITY ®  oKurkMose R
DEPARTMENT OF ECOSCIENCE ® 10 Lobaek




“VORES LIVING LABS OG IUCN STANDARD”

Overblik af Nbs self-evaluering
- resultat

1. Societal challenges

100%

8. Sustainability and o 2. Design at scale
mainstreaming =

7. Adaptive management o 3. Biodiversity net-gain

6. Balance trade-offs 4. Economic feasibility

5. Inclusive governance

Drivhus gas fluks
generelt |

grundvand fluks og kvalitet

W50/,

N
Wsis. s 108

‘an uv,%o

D %

/ AARHUS DOMINIK ZAK @
NP uNIVERSITY
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“RESTAURERINGENS DILEMMA”

Realitet:
o En polytrophic sg

med hgj frigivelse af
fosfor og metani
artier!

(Zak et al. 2022)

Foto: MichJehTH

“Kun feber” kan vi acceptere?!

/ AARHUS ‘ DOMINIK ZAK
P UNIVERSITY 14 NOVEMBER 2022 WORKSHOP SEGES INNOVATION
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“EN MOD TRE”

— E
A
C
bo
(7]
: ________
f‘z: I Oversvgmmelse
-

farm land vand & nazringstoffer
\ Vadomrade

/ AARHUS DOMINIK ZAK
¥ UNIVERSITY 14 NOVEMBER 2022
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“ER DET REALISTISK?”

Encyclopedia of Inland Waters (Second
Edition)

ELSEVIER Volume 3, 2022, Pages 276-287

Restoring Riparian Peatlands for Inland Waters: A
European Perspective

Dominik Zak # B, Astrid Ledet Maagaard 2, Haojie Liu ¢

Der er i hvert
fald fgrste
beviser!
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EFFEKTER AF OVERSVOMMELSE

Biodiversitet Klima Vandkvalitet

i ! 100 g CH4-C '
Shallow lake : c =764 8 CO,-C
ol = Arable land
or intensive
grassland

400

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

i T‘

! Spotted crake Mean annual watertable (m)

1) Sulfat

& 5 (C. Korkosz) 2) DOM
- Tiemeyer et al. (2014)
3) Fosfat
Foto. Sjeelden vandfugl Fig. Vandstand vs. drivhus gasser 4) NH,*

Zak et al. (2008) $ 3
/v GQT\I/-IELIJRSSITY 14 NOVEMBER 2022 e Flg Natu rllgt VS. »” restaureret“ &’TASAR\‘\‘)S\;,

DEPARTMENT OF ECOSCIENCE WORKSHOP SEGES INNOVATION



2. EFFEKTER AF TOPJORD FJERNELSE

Biodiversitet Klima Vandkvalitet

Science of The Total Environment
Volume 721, 15 June 2020, 137763

ELSEVIER

Topsoil removal reduced in-situ methane
emissions in a temperate rewetted bog grassland
by a hundredfold P-overflade vand

~
Vytas Huth 2 91 Anke Giinther ® !, Anna Bartel ®, Bernd Hofer ¢, Oona Jacobs ?, Nele Jantz b2 Mareike Meister 9, 0’7 mg/l—

Eva Rosinski €, Tim Urich d Micha Weil 9, Dominik Zak ¢, Gerald Jurasinski 100
P- pore vand > X

CH, CH,
ﬁ ﬁ ~5mg/L

P-overflade vand
~ 0,007 mg/L

P-pore vand
~ 0,05 mg/L

500 kg mobil P/ha

Fig. "Natur tilstand” er

Status quo | Rewetting at original surface Rewetting and topsoil Rewetting and topsoil

tilbage efter 6 ar | removalof 30cm removal of 60 cm Fig. Uden vs. med todjords fjernelse

Zak et al_ (2017) + mowing - +Sphagnum \ ‘ +Sphagnum ‘ Zak et al. (2018) s
AARHUS DOMINIK ZAK i@;

/ NP UNIVERSITY 14 NOVEMBER 2022 ‘ ke
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Labortorie: Potentiel metan produktion (kg/ha ar)

4. HOST EFFEKTER 249

Zak et al. (2015)

147

P. australis >

A Netto P optagelse (kg/ha saeson)
19 Zak et al. (2014)

Typha latifolia
Glyceria maxima

Traditionelt metode for
natur beskyttelse!
/\I GQT\}/-'EL:{SSITY

DEPARTMENT OF ECOSCIENCE

,Plant

p)
tilgaengelig P“ 690 kg/ha P @S

frigivelse” 30 kg/ha



5. “SLOW-WET” EFFEKT???

,Den perfekte
vandstand”; -)

Vandstands regulering?!

AARHUS
UNIVERSITY

DEPARTMENT OF ECOSCIENCE

/v

14 NOVEMBER 2022 ‘

GWP t CO,-eq. ha'' a"!

L] Reflectors
@ Boreholes

meanWinterDepth

- 123
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B 005
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NoData

Drainage based

— GWP
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Jurasinski et al. (2015)

Levende labor
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SADAN - VI HAR BEHOV FOR EN STRATEGI

Received: 23 January 2022 ‘ Accepted: 26 July 2022

DOI: 10.1111/1365-2664.14261

PERSPECTIVE

BRITISH

Journal of Applied Ecology E ECOLOGICAL

SOCIETY

A call for refining the peatland restoration strategy in Europe

Dominik Zak!?

| Robert J. Mclnnes®*

1

—

T
1l

v

Naturligt

Draenet

Oversvgmmelse

e M

,Slow-Wet"“

Topjord fjernelse

(10 -50 ar efter vadlaegning)

% Mosses and sedges

Submerged macrophytes

Helophytes
Water
E N Grasses
—— Water table
t Large net flux (> 5x) t CO,
I Moderate net flux (2-4x) ﬁ CH,
t Natural net flux (x) ﬁ N,O

/ AARHUS
NP UNIVERSITY

DEPARTMENT OF ECOSCIENCE

‘ DOMINIK ZAK

14 NOVEMBER 2022 WORKSHOP SEGES INNOVATION
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RESUME

Vi er i gang med fylde nogle
videnshuler med fgr/efter
monitoring og omfassende
felt eksperimenter men vi
har behov for mere
projekter:

TRE UDSIGTER

/ AARHUS
NP UNIVERSITY
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DEN OVERSETE KULSTOFFTAB

ATMOSPHERE
Vores kulstofbalancer er
- ufuldstaendig og det er
€0; problematisk!
* o
s — 3
DIC | . DIC
pocil-wee T
' - Source  Neutral - poc
PC || Sink ‘ PC
HYDROSPHERE PEDOSPHERE HYDROSPHERE s A T e

/ AARHUS DOMINIK ZAK %%
P UNIVERSITY 14 NOVEMBER 2022 R
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REVERCIT: EN BEVILLIGT DFF PROJEKT

A) mineral soil

B) mineral soil + degraded peat
C) topsoil removal

D) non-topsoil removal Fae ki e D |
E) ditch filled with degraded peat — [=EaESECiEiES e

dissolved organic C

Skyline 2D | and synthesis ..

Mineral upland

WP 1: Geochemistry

hiszo and hydrology

| we 3: Microbiology -

WP 2: Gaseous and aqueous

fluxes

Fodaftrykket af topjord fjernelse

/ AARHUS DOMINIK ZAK
U UNIVERSITY 14 NOVEMBER 2022
DEPARTMENT OF ECOSCIENCE WORKSHOP SEGES INNOVATION

ST IN
N o,

%,
Q
2, &

N
K RS

“\N“ S0y,
Ysis. o™



IRONFAN: EN PLANLAGT NATIONALT EXPERIMENT

Metode er klar og
skolebgrn er velkommen!

\\. Zak et al. (i prep.)
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‘ DOMINIK ZAK
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MANGE TAK — LAD OS SNAK!

AARHUS
UNIVERSITY
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