
 

Bog - Bug - Bird: 
 

Linking peatlands past, present and future carbon dynamics to 
management, climate change and ecosystem services 

 
 

Andreas Heinemeyer (SEI-Y) 
G. Swindles (Leeds), M. Carroll (RSPB), P. Morton (SEI-Y) 



Management of peatlands 

Draining 

Grazing 
Ploughing 

Peat cutting 

Burning 

Peatlands have been shaped over thousands of years by: 

Fertilising 

Erosion & Loss e.g. Monasteries 

Drinking Water & flood regulation Biodiversity Carbon & GHGs 

Interfering with plant & soil processes Ą Ecosystem Services 
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MILLENNIA: build-up of current C stocks 

Heinemeyer et al., Climate Research, 2010 
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Moor House, UK 



MILLENNIA: past accumulation and C age 
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Moor House, UK 



0

100

200

300

400

5000

2

4

6

8

1930 1950 1970 1990 2010

S
o

il
 C

 f
lu

x
e

s
 (

g
C

 m
-2

y
r-

1
)

W
a

te
r 

ta
b

le
 d

e
p

th
 (

c
m

)

Year

-20

-10

0

10

20

30

-1.0

-0.5

0.0

0.5

1.0

1930 1950 1970 1990 2010

S
o

il
 C

 b
u

d
g

e
t 

(g
C

 m
-2

y
r-

1
)

P
e

a
t 

d
e

p
th

 i
n

c
re

m
e

n
t 

(c
m

 y
r-

1
)

Year

Using climate data for Moor House (UK blanket bog): 

MILLENNIA: recent resilience and tipping points 

Water   CO2 and CH4 Peat growth  Peat C budget  
(~0.018 cm yr-1)  (~9.8 g yr-1)   

Predicted 5-year running means 

Heinemeyer et al., unpublished 

wet dry 
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Water table: modelled versus TA-indicators 
Wet 

Dry 

Intermediate 

Testate amoebae 

Heinemeyer & Swindles, unpublished 

0

2

4

6

8

10

12

0

2

4

6

8

10

12

1930 1950 1970 1990 2010

W
a
te

r 
ta

b
le

 d
e
p

th
 (

c
m

) 
T
A

 r
e
c
o

n
s
tr

u
c
te

d

W
a
te

r 
ta

b
le

 d
e
p

th
 (

c
m

) 
M

IL
L

E
N

N
IA

TA prediction (linear model)
(4-year mean) 

MILLENNIA 
(paired years)

8 



Confidence in modelling the past 

0

2

4

6

8

10

12

0

2

4

6

8

10

12

1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

W
T

D
 (

c
m

) 
T
A

 p
re

d
ic

ti
o

n
 

W
T

D
 (

c
m

) 
M

IL
L

E
N

N
IA

 

Manual WTD

Modelled WTD

TA-WTD reconstruction

7 



Indications for past management effects ? 
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IntenseGrouse management



UK Defra project (http:// peatland-es-uk.york.ac.uk/) 

ÅCarbon 
ÅWater 
ÅGHGs 
ÅBiodiversity 

Burning Mowing ά¦ƴŎǳǘέ 

Paired catchment study: 
3 x Burnt versus Mown 



Measuring & Modelling framework 

Climate 

 
 
 
 
 
 

Fluxes 

WTD 

DOC ς POC export 

NEE 
(Photosynthesis & Respiration) 

DOC 
(plot and slope) 

AET 
(Soil Evap. & Transpiration) 

Water tables 
(plot and slope) 

Water export 
(flow weirs) 

Carbon budget Water budget Water quality 

.ƛƻŘƛǾŜǊǎƛǘȅ    όΨbog, bug, birdΩύ 



Species richness: Sites & Years 

Å Species richness declines in the order: aƻǎǎ όΨƛƴǘŀŎǘΩύ Ҕ²Ƙƛǘ όΨintermedΦΩύ ҔNid όΨŘŜƎǊŀŘŜŘΩύ 
 

Å Species richness is fairly constant over time.  

 Uncut    Uncut    Uncut   


