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Introduction

The tables S1 and S2 present the Danish data synthesis for CO, and CHjy fluxes that we utilized to
derive response functions for greenhouse gas emissions in relation to water table depth at mean
annual conditions.



Table S1: Overview of measurement sites included in the Danish data synthesis for COz fluxes. MAE:
mean annual temperature, MAP: mean annual precipitation, GWT: groundwater table, where
negative values indicate a water table below terrain.

Mean
Annual
. . . . CO2
. " n . Starting Ending MAT MAP Mean Soil Organic . . ainn.
Site Coordinates | Soil Type Main crop Monitoring | Monitoring | (Celsius) (mm) GWT-cm | Depth-cm C.% C:N ratio pH er[r\}léscuén Reference
(Mg C ha-
1lyr-1)
Elsgaard, L., et al., Net
Organic soil ecosystem exchange of CO2
gan and carbon balance for eight
55956'N. with Arable crop- temperate organic soils under
Skjern-w oy different P~ | 2008/08 2009/09 9.3 913 -48 0-30 203 17 5 15.3 pe g
826'E N Barley agricultural management.
agricultural .
management Agriculture, Ecosystems &
9 Environment, 2012. 162: 52-
67.
Elsgaard, L., et al., Net
Organic soil ecosystem exchange of CO2
gani and carbon balance for eight
55°56'N with Permanent temperate organic soils under
Skjern-W 826'E different grassland 2008/08 2009/09 9.6 913 -42 0-30 15.7 18.2 4.9 6.9 agricultural management.
agricultural .
management Agriculture, Ecosystems &
g Environment, 2012, 162: 52-
67.
Elsgaard, L., et al., Net
- ecosystem exchange of CO2
Organic soil and carbon balance for eight
St 57°13'N. with Arable crop- temperate organic soils under
Vlldmose- 09°49'F adrlif;ejitel:‘:al Potato 2008/08 2009/09 8.7 702 -70 0-30 47.3 30.2 45 7 agricultural management.
mgana ement Agriculture, Ecosystems &
d Environment, 2012. 162: 52-
67.
Elsgaard, L., et al., Net
Organic soil ecosystem exchange of CO2
st gwith and carbon bala_nce f_or eight
vildmose- | 713N igferent | PEMaNeNt | on0g05 | 2009/09 86 702 1 0-30 427 277 51 104 | temperate organic soils under
N 09°49'E agricultural grassland agricultural management.
management Agriculture, Ecosystems &
g Environment, 2012. 162: 52-
67.
Elsgaard, L., et al., Net
- ecosystem exchange of CO2
Organic soil and carbon balance for eight
St 57°13'N. with Rotational temperate organic soils under
V|Idmose- 09°49'E adrlifcheJ:?L:‘rtal grass 2008/08 2009/09 9.1 702 -70 0-30 45.3 27.9 4.9 11.5 agricultural management.
mgana ement Agriculture, Ecosystems &
9 Environment, 2012, 162; 52-

67.




Elsgaard, L., et al., Net
ecosystem exchange of CO2

Organ_lf]sml and carbon balance for eight
56°23'N. wit Arable crop- temperate organic soils under
Marke-E e different 2008/08 2009/09 9.2 579 -111 0-30 32.7 29.3 4.9 7.2 X
10°24'E N Barley/Grass agricultural management.
agricultural -
management Agriculture, Ecosystems &
g Environment, 2012. 162: 52-
67.
Elsgaard, L., et al., Net
Oraanic soil ecosystem exchange of CO2
gan h and carbon balance for eight
56°23'N. .W't Permanent temperate organic soils under
Marke-E e different 2008/08 2009/09 9 579 -40 0-30 29.7 251 47 7.9 -
10°24'E N grassland agricultural management.
agricultural .
management Agriculture, Ecosystems &
g Environment, 2012. 162: 52-
67.
Elsgaard, L., et al., Net
Lo ecosystem exchange of CO2
Orgamc soil and carbon balance for eight
56°23'N. with Rotational temperate organic soils under
Marke-E e different 2008/08 2009/09 9.2 579 -43 0-30 30 25.6 5.8 16.7 pe g
10°24'E N grass agricultural management.
agricultural .
management Agriculture, Ecosystems &
9 Environment, 2012. 162: 52-
67.
Karki, S., et al., Carbon
balance of rewetted and
, drained peat soils used for
Narre A 5§°2g,g > e:ﬁgn § Reedr::a’y 201205 | 2012105 14.2 204 0 0-20 378 116 36 biomass production: a
P 9 mesocosm study. GCB
Bioenergy, 2016. 8(5): 969-
980.
Karki, S., et al., Carbon
balance of rewetted and
44" drained peat soils used for
Nore A | SS44N. Fen Reedcanary | po10105 | 2012005 142 294 -10 0-20 378 116 0.1 biomass production: a
9°68'E peatland grass
mesocosm study. GCB
Bioenergy, 2016. 8(5): 969-
980.
Karki, S., et al., Carbon
balance of rewetted and
. drained peat soils used for
Norre A | 024N Fen Reed canary | 5015/05 | 2012/05 14.2 204 .20 0-20 378 116 43 biomass production: a
9:68'E peatland grass

mesocosm study. GCB
Bioenergy, 2016. 8(5): 969-
980.




56°44'N,

Fen

Reed canary

Karki, S., et al., Carbon
balance of rewetted and
drained peat soils used for

Nerre A , 2012/05 2012/05 14.2 294 -30 0-20 37.8 11.6 35 biomass production: a
9:68'E peatland grass
mesocosm study. GCB
Bioenergy, 2016. 8(5): 969-
980.
Karki, S., et al., Carbon
balance of rewetted and
. drained peat soils used for
Nore A | 644N, Fen | Reedcanary | 5015005 | 2012005 142 294 40 0-20 378 116 10 biomass production: a
9°68'E peatland grass
mesocosm study. GCB
Bioenergy, 2016. 8(5): 969-
980.
Kandel, T.P., et al., Complete
annual CO2, CH4, and N20
Odense 55013'N Rewetted creenin balance of a temperate
River 10°l7'E’ riparian bent pra.sgs 2015/03 2016/03 8.8 808 0 0-25 30 5.9-6.9 2.2 riparian wetland 12 years
Basin wetland 9 after rewetting. Ecological
Engineering, 2019. 127: 527-
535.
Reed canar Karki, S., et al., Annual CO 2
56:27'°N Fen rass- Y fluxes from a cultivated fen
Nerre A o gras 2015/03 2017/02 7.9 650 -1 0-20 36.3 121 6.1-7.1 0.6 with perennial grasses during
9°40'E peatland Fertilized initial P g
aludiculture two initial years of rewetting.
p: Mires & Peat, 2019. 25.
Reed canar Karki, S., et al., Annual CO 2
56:27'N Fen grass- y fluxes from a cultivated fen
Norre A 9040'E peatland Fertilized 2015/03 2017/02 7.9 650 -9 0-20 36.3 12.1 6.1-7.1 24 with pgfe?nlal grafsses during
aludiculture two initial years of rewetting.
P Mires & Peat, 2019. 25.
Karki, S., et al., Carbon
balance of rewetted and
. drained peat soils used for
Narre A SSGQQ,EN’ Fen peat Reegr::a’y 201305 | 2013/09 14.2 204 0 0-20 378 118 36 biomass production: a

mesocosm study. Geb
Bioenergy, 2016. 8(5): 969-
980.




Nerre A

56°44'N,
9°68'E

Fen peat

Reed canary
grass

2013/05

2013/09

14.2

294

0-20

37.8

11.8

0.1

Karki, S., et al., Carbon
balance of rewetted and
drained peat soils used for
biomass production: a
mesocosm study. Geh
Bioenergy, 2016. 8(5): 969-
980.

Nerre A

56044'N,
9968'E

Fen peat

Reed canary
grass

2013/05

2013/09

14.2

294

0-20

37.8

11.8

4.3

Karki, S., et al., Carbon
balance of rewetted and
drained peat soils used for
biomass production: a
mesocosm study. Gch
Bioenergy, 2016. 8(5): 969-
980.

Narre A

56°44'N,
9°68'E

Fen peat

Reed canary
grass

2013/05

2013/09

14.2

294

0-20

37.8

11.8

35

Karki, S., et al., Carbon
balance of rewetted and
drained peat soils used for
biomass production: a
mesocosm study. Geb
Bioenergy, 2016. 8(5): 969-
980.

Nerre A

56°44'N,
9°68'E

Fen peat

Reed canary
grass

2013/05

2013/09

14.2

294

0-20

37.8

11.8

10

Karki, S., et al., Carbon
balance of rewetted and
drained peat soils used for
biomass production: a
mesocosm study. Geh
Bioenergy, 2016. 8(5): 969-
980.

Western
Jutland

55056'N,
8:26'E

Fen peat

Permanent
grassland

2008/08

2009/10

9.5

913

0-30

27

18

4.3

9.41

Gorres, C.-M., L. Kutzbach,
and L. Elsgaard, Comparative
modeling of annual CO2 flux
of temperate peat soils under
permanent grassland
management. Agriculture,
Ecosystems & Environment,
2014. 186: 64-76.

Western
Jutland

55°56'N,
8:26'E

Fen peat

Permanent
grassland

2008/08

2009/10

9.5

913

0-30

30

43

11.59

Gorres, C.-M., L. Kutzbach,
and L. Elsgaard, Comparative
modeling of annual CO2 flux
of temperate peat soils under
permanent grassland
management. Agriculture,
Ecosystems & Environment,
2014. 186: 64-76.




Western
Jutland

55°56'N,
826'E

Fen peat

Permanent
grassland

2008/08

2009/10

9.5

913

0-30

40

4.1

8.32

Gorres, C.-M., L. Kutzbach,
and L. Elsgaard, Comparative
modeling of annual CO2 flux
of temperate peat soils under
permanent grassland
management. Agriculture,
Ecosystems & Environment,
2014. 186: 64-76.

Northern
Jutland

5713'N,
09°49'E

Fen peat

Permanent
grassland

2008/08

2009/10

8.8

702

0-30

82

28

4.5

11.86

Gorres, C.-M., L. Kutzbach,
and L. Elsgaard, Comparative
modeling of annual CO2 flux
of temperate peat soils under
permanent grassland
management. Agriculture,
Ecosystems & Environment,
2014. 186: 64-76.

Northern
Jutland

57°13'N,
09°49'E

Fen peat

Permanent
grassland

2008/08

2009/10

8.8

702

0-30

81

4.5

12.14

Gorres, C.-M., L. Kutzbach,
and L. Elsgaard, Comparative
modeling of annual CO2 flux
of temperate peat soils under
permanent grassland
management. Agriculture,
Ecosystems & Environment,
2014. 186: 64-76.

Northern
Jutland

57°13'N,
09°49'E

Fen peat

Permanent
grassland

2008/08

2009/10

8.8

702

0-30

85

44

6.82

Gorres, C.-M., L. Kutzbach,
and L. Elsgaard, Comparative
modeling of annual CO2 flux
of temperate peat soils under
permanent grassland
management. Agriculture,
Ecosystems & Environment,
2014. 186: 64-76.

Eastern
Jutland

56:23'N,
10:24'E

Bog peat

Permanent
grassland

2008/08

2009/10

9.1

579

0-30

91

25

32

4.50

Gorres, C.-M., L. Kutzbach,
and L. Elsgaard, Comparative
modeling of annual CO2 flux
of temperate peat soils under
permanent grassland
management. Agriculture,
Ecosystems & Environment,
2014. 186: 64-76.

Eastern
Jutland

56:23'N,
10°24°E

Bog peat

Permanent
grassland

2008/08

2009/10

9.1

579

0-30

47

52

11.59

Gorres, C.-M., L. Kutzbach,
and L. Elsgaard, Comparative
modeling of annual CO2 flux
of temperate peat soils under
permanent grassland
management. Agriculture,
Ecosystems & Environment,
2014. 186: 64-76.




Eastern
Jutland

56°23'N,
10°24'E

Bog peat

Permanent
grassland

2008/08

2009/10

9.1

579

0-30

26

14.73

Gorres, C.-M., L. Kutzbach,
and L. Elsgaard, Comparative
modeling of annual CO2 flux
of temperate peat soils under
permanent grassland
management. Agriculture,
Ecosystems & Environment,
2014. 186: 64-76.




Table S2: Overview of the measurement sites included in the Danish data synthesis for CH4 fluxes.
MAE: mean annual temperature, MAP: mean annual precipitation, GWT: groundwater table, where
negative values indicate a water table below terrain.

Site

Annual
fluxes
C:N ratio pH CH4 (g Reference
CHsm-2
yr-1)

Starting Ending MAT MAP Mean Soil Organic

Coordinates | Soil Type Main crop Monitoring | Monitoring | (Celsius) (mm) WTD-cm | Depth-cm C-%

Skjern-w

Petersen, S.O., et al., Annual
emissions of CH4 and N20O,
and ecosystem respiration,
S Acri)bp'e Barley 2008/08 | 2009/09 9.3 913 -48 0-30 203 17 5 -0.02 Vgggefr:gg;g:ﬁ:?k'cr;;']';g? .y
by agriculture.
Biogeosciences, 2012. 9(1):
403-422.

Skjern-w

Petersen, S.0., et al., Annual
emissions of CH4 and N20O,
and ecosystem respiration,
RS Zﬁ;;’:lgsg‘ Grass 2008/08 | 2009109 9.6 013 42 0-30 157 182 49 -0.16 \/f\/rg;?e?rllglgteg:r?::]l!crr?:::glend
by agriculture.
Biogeosciences, 2012. 9(1):
403-422.

St.
Vildmose-
N

Petersen, S.0., et al., Annual
emissions of CH4 and N20O,
and ecosystem respiration,
S Acri)b;e Potato 2008/08 | 2009/09 8.7 702 70 0-30 413 302 45 0.03 \ngef;ggig;g:n('cnf::;gg‘ .
by agriculture.
Biogeosciences, 2012. 9(1):
403-422.

St.
Vildmose-
N

Petersen, S.0., et al., Annual
emissions of CH4 and N20O,
and ecosystem respiration,
PN Zerg:;gﬁg‘ Grass 200808 | 2009109 8.6 702 -61 0-30 427 277 5.1 28 Vf\;g::efr']gg‘eﬁggpk'cnf;'jg? ’
by agriculture.
Biogeosciences, 2012. 9(1):
403-422.

St.
Vildmose-
N

Petersen, S.O., et al., Annual
emissions of CH4 and N20,
and ecosystem respiration,

57°14'N, Rotational from eight organic soils in
09951 arass Grass 2008/08 2009/09 9.1 702 -70 0-30 45.3 27.9 4.9 -0.03 Western Denmark managed

by agriculture.
Biogeosciences, 2012. 9(1):
403-422.




Morke-E

56:23'N,
10:24'E

Arable
crop

Barley/Grass

2008/08

2009/09

9.2

579

-111

0-30

32.7

29.3

4.9

0.38

Petersen, S.O., et al., Annual
emissions of CH4 and N20O,
and ecosystem respiration,
from eight organic soils in
Western Denmark managed
by agriculture.
Biogeosciences, 2012. 9(1):
403-422.

Marke-E

56:23'N,
10:24'E

Permanent
grassland

Grass

2008/08

2009/09

579

0-30

29.7

251

4.7

4.7

Petersen, S.O., et al., Annual
emissions of CH4 and N20O,
and ecosystem respiration,
from eight organic soils in
Western Denmark managed
by agriculture.
Biogeosciences, 2012. 9(1):
403-422.

Morke-E

56:23'N,
10:24'E

Rotational
grass

Barley/Grass

2008/08

2009/09

9.2

579

0-30

30

25.6

5.8

0.03

Petersen, S.0., et al., Annual
emissions of CH4 and N20,
and ecosystem respiration,
from eight organic soils in
Western Denmark managed
by agriculture.
Biogeosciences, 2012. 9(1):
403-422.

Karup-P1

56°25'N,
9°0'E

riparian
wetlands

2010/06

2011/06

7.6

740

2.2

0-30

21

20.4

6.6

0.13

Audet, J., et al., Methane
emissions in Danish riparian
wetlands: ecosystem
comparison and pursuit of
vegetation indexes as
predictive tools. Ecological
indicators, 2013. 34: 548-559.

Karup-P2

56°25'N,
9°0'E

riparian
wetlands

2010/06

2011/06

7.6

740

25

0-30

14

20.4

6.7

51.07

Audet, J., et al., Methane
emissions in Danish riparian
wetlands: ecosystem
comparison and pursuit of
vegetation indexes as
predictive tools. Ecological
indicators, 2013. 34: 548-559.

Karup-P3

56°25'N,
9°0'E

riparian
wetlands

2010/06

2011/06

7.6

740

0-30

13

18.8

6.8

26.40

Audet, J., et al., Methane
emissions in Danish riparian
wetlands: ecosystem
comparison and pursuit of
vegetation indexes as
predictive tools. Ecological
indicators, 2013. 34: 548-559.




Haderup-
P1

56°24'N,
9°0E

riparian
wetlands

2010/06

2011/06

7.6

831

0-30

a4

21.4

6.3

51.07

Audet, J., et al., Methane
emissions in Danish riparian
wetlands: ecosystem
comparison and pursuit of
vegetation indexes as
predictive tools. Ecological
indicators, 2013. 34: 548-559.

Haderup-
P2

56°24'N,
9°0'E

riparian
wetlands

2010/06

2011/06

7.6

831

0-30

14

20.7

6.3

18.40

Audet, J., et al., Methane
emissions in Danish riparian
wetlands: ecosystem
comparison and pursuit of
vegetation indexes as
predictive tools. Ecological
indicators, 2013. 34: 548-559.

Haderup-
P3

56°24'N,
9°0E

riparian
wetlands

2010/06

2011/06

7.6

831

0-30

24

215

173

Audet, J., et al., Methane
emissions in Danish riparian
wetlands: ecosystem
comparison and pursuit of
vegetation indexes as
predictive tools. Ecological
indicators, 2013. 34: 548-559.

Simested-
P1

56°41'N,
9°29E

riparian
wetlands

2010/06

2011/06

7.6

688

0.2

0-30

10

15.7

6.3

17.73

Audet, J., et al., Methane
emissions in Danish riparian
wetlands: ecosystem
comparison and pursuit of
vegetation indexes as
predictive tools. Ecological
indicators, 2013. 34: 548-559.

Simested-
P2

56°41'N,
9°29'E

riparian
wetlands

2010/06

2011/06

7.6

688

-12.6

0-30

45

22.8

6.5

16.27

Audet, J., et al., Methane
emissions in Danish riparian
wetlands: ecosystem
comparison and pursuit of
vegetation indexes as
predictive tools. Ecological
indicators, 2013. 34: 548-559.

Simested-
P3

56°41'N,
9°29°E

riparian
wetlands

2010/06

2011/06

7.6

688

-18.9

0-30

24

16.5

5.8

8.13

Audet, J., et al., Methane
emissions in Danish riparian
wetlands: ecosystem
comparison and pursuit of
vegetation indexes as
predictive tools. Ecological
indicators, 2013. 34: 548-559.
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Villestrup-
P1

56°44'N,
9°57'E

riparian
wetlands

2010/06

2011/06

75

764

0-30

24

18.7

55

Audet,

wetl
34.13

emissions in Danish riparian

comparison and pursuit of
vegetation indexes as
predictive tools. Ecological
indicators, 2013. 34: 548-559.

, J., etal., Methane

lands: ecosystem

Villestrup-
P2

56°44'N,
9°57'E

riparian
wetlands

2010/06

2011/06

7.5

764

-57.1

0-30

153

4.7

Aud

W

0.13 com,

emissi

vegetation indexes as
predictive tools. Ecological
indicators, 2013. 34: 548-559.

et, J., et al., Methane
ions in Danish riparian
etlands: ecosystem

parison and pursuit of

Villestrup-
P3

56°44'N,

riparian

9°57'E wetlands

2010/06

2011/06

75

764

-39.2

0-30

15.8

4.8

-0.27 co

Audet, J., et al., Methane
emissions in Danish riparian

predictive tools. Ecological
indicators, 2013. 34: 548-559.

wetlands: ecosystem
mparison and pursuit of
vegetation indexes as

Kandel, T.P., P.E. Larke, and

Store
Vildmose

Undrained
natural
Bog

57°13'48"N,
9°50'24"E

2014/06

2015/06

7.9

740

-5

0-25

2

32

3.4

u
S|
an

17.2

L. Elsgaard, Annual

emissions of CO2, CH4 and
N20 from a temperate peat

bog: Comparison of an
ndrained and four drained
ites under permanent grass
d arable crop rotations with
cereals and potato.
Agricultural and Forest

Meteorology, 2018. 256: 470-
481.

Kandel, T.P., P.E. Lerke, and

Store
Vildmose

Drained

57°13'48"N,
peat bog

9°50'24"E

permanent
grassland

2014/06

2015/06

79

740

0-25

39

21

4.3

-0.15

L. Elsgaard, Annual
emissions of CO2, CH4 and
N20 from a temperate peat
bog: Comparison of an
undrained and four drained
sites under permanent grass
and arable crop rotations with
cereals and potato.
Agricultural and Forest
Meteorology, 2018. 256: 470-
481.

Kandel, T.P., P.E. Larke, and

Store
Vildmose

Drained

57°13'48"N,
peat bog

9°50'24"E

QOat-Potato

2014/06

2015/06

7.9

740

0-25

34

25

0.15

L. Elsgaard, Annual
emissions of CO2, CH4 and
N20 from a temperate peat
bog: Comparison of an
undrained and four drained
sites under permanent grass
and arable crop rotations with
cereals and potato.
Agricultural and Forest
Meteorology, 2018. 256: 470-
481.
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57°13'48"N,

Store
9°50'24"E

Vildmose

Drained

peat

bog

Oat-Spring
barley

2014/06

2015/06

7.9

740

0-25

32

24

4.8 -0.14

Kandel, T.P., P.E. Leerke, and

emissions of CO2, CH4 and
N20 from a temperate peat

undrained and four drained
sites under permanent grass
and arable crop rotations with

Meteorology, 2018. 256: 470-

Kandel, T.P., P.E. Leerke, and

L. Elsgaard, Annual

bog: Comparison of an

cereals and potato.
Agricultural and Forest

481.

L. Elsgaard, Annual

Store
Vildmose

57°13'48"N,
9°50'24"E

Drained
peat bog

Potato-
Spring
barley

2014/06

2015/06

7.9

740

0-25

33

24

4 -0.06

emissions of CO2, CH4 and
N20 from a temperate peat
bog: Comparison of an
undrained and four drained
sites under permanent grass
and arable crop rotations with
cereals and potato.
Agricultural and Forest
Meteorology, 2018. 256: 470-
481.

Narre A

56:27'N,
9040'E

Fen peat

Fertilized
paludiculture

Reed canary

grass-

2015/03

2017/03

8.6

755

0-20

36

12

99 [82-

5.7-6.3 116]

Kandel, T.P., et al., Methane
fluxes from a rewetted
agricultural fen during two
initial years of paludiculture.
Science of The Total
Environment, 2020. 713:
136670.

Nerre A

56:27'N,
9:40'E

Fen peat

Reed canary
grass-
Fertilized

paludiculture

2015/03

2017/03

8.6

755

-3

0-20

36

12

5.7-6.3

52 [35-69]

Kandel, T.P., et al., Methane
fluxes from a rewetted
agricultural fen during two

initial years of paludiculture.
Science of The Total
Environment, 2020. 713:
136670.

Narre A

56:27'N,
9040'E

Fen peat

Reed canary
grass-

Fertilized

paludiculture

2015/03

2017/03

8.6

755

0-20

36

12

5.7-6.3

6[3-9]

Kandel, T.P., et al., Methane
fluxes from a rewetted
agricultural fen during two
initial years of paludiculture.
Science of The Total
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