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Tropical peat – just another data-source 
from hotter and wetter conditions? 
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Tropical peat – just another data-source from 
hotter and wetter conditions? 

Rhetorical question, and thus no answer will 
be provided

Equator

Polar circle

https://www.geocaching.com/geoca
che/GCP9AR_arctic-circle-
jump?guid=8067f6e6-32e3-4d01-
8e17-1d3ed12d3826
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Image: Kemal Jufri/Greenpeace
Photo: Micheal Succow

https://www.slideshare.net/NNCS_COP21/russia-the-largest-
peatlands-country-in-the-world

http://markscherz.tumblr.com/post/73539728793/much-of-the-
worlds-tropical-peatland-is

Most peatlands look the same from high above



Tropical  Mt. peatlands, Ecuador
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Mauritia flexuosa palm swamp
Palm swamp, Kongo basin

Peat swamp forest, Borneo
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Peatland

Rain fed (ombrotrophic) peatland

Tropical in Indonesia

Boreal in Finland
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Concepts

https://www.researchgate.net/profile/Maxim_Dorodnikov/publication/3133
31740

Hummocks and hollows
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In clear-felled burned sites, development of hollows is not by 
biological processes
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Peat
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Peat
Swamp forest peat Peat in degraded 

burned area
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Forest

Drained forest

Agricultural area

Open drained area
(degraded)

Peat
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Forest

Drained forest

Agricultural area

Open drained area
(degraded)

Peat

Cellulose

Hemicellulose

Lignin
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Concepts Draining ditches

https://www.vastavalo.net/suo-oja-suooja-rame-puu-
ojitettua-suota-383676.html

J. Jauhiainen

M. Martikainen



15

15

https://www.vastavalo.net/suo-ojitettu-oja-suooja-padottu-
suooja-617988.html

https://www.vapis.fi/partiotoimikunta-kokoontui-2042013
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Concepts

Mean annual water table depth in 
organic soils drained for forestry in 
boreal and temperate zone is 
between -30 - -40 cm 

Water table depth

https://www.vastavalo.net/suo-oja-suooja-rame-puu-
ojitettua-suota-383676.html
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Sadekausi           Kuivakausi           Sadek.
Wet season Dry season Wet seas.

Water table
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Water table
Drainage affected forest Degraded peatland
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Water table (m)

C
O

2
 , 

t 
h

a-1
y-1

C
O

2
 , g m

-2
h

-1

0,0

0,5

1,0

1,5

2,0

to
ta

l 
(s

o
il

) 
re

s
p

ir
a
ti

o
n

 [
g

 C
O

2
m

-2
h

-1
]

0,0

0,5

1,0

1,5

2,0

-100 -80 -60 -40 -20 0 20

water level [cm]

0.0

0.5

1.0

1.5

2.0

Couwenberg

0

20

40

60

80

100

120

140

160

180

-1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2

Jauhiainen (original)  in 
prep
Jauhiainen (original)  in 
prep
plantation (Hooijer et al. 
2012)
drained forest (Hooijer 
et al 2012)
Husnain OP

Husnain Op2

Husnain Ac

Tropical peat CO2 loss (in decomposition) at 
various water table positions and land uses

Agroforestry fields and     primary, 
secondary, selectively logged forests hourly 
total fluxes (Couwenberg et al., 2010). 
Acacia crassicarpa plantation annual 
heterotrophic flux         (Jauhiainen et al., 
2012),       (Husnain et al., 2014), and           
annual CO2e loss based on peat subsidence

(Hooijer et al., 2012). Oil palm 
plantation annual heterotrophic flux         
and        (Husnain et al., 2014). Rubber 
plantation  annual heterotrophic flux         
(Husnain et al., 2014). Drained natural forest 
annual CO2e loss based on peat subsidence

(Hooijer et al., 2012), and secondary 
forest total CO2 flux          (Husnain et al., 
2014).

Water table & decomposition

J. Jauhiainen H. Wösten
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Water tables & Decomposition
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Temperature & decomposition

• 4 years of automated hourly 
monitoring of emission/temperature 
variables in peat swamp forest 

• the rate of instantaneous in-situ peat 
total CO2 emission doubled over a 
temperature range of 5°C (from 24°C to 
29°C).

29.9°C
25.5°C

26.4°C 32.4°C

• Daytime mean annual CO2 emission from peat 
oxidation alone of 94 t ha−1 y−1 at a mean water 
table depth of 0.8 

• A minimum emission value of 80 t ha−1 y−1 after 
correction for the effect of diurnal temperature 
fluctuations (1.45°C),
• result in a 14.5% reduction of the daytime 

emission.

Values from Jauhiainen et al. 2008
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Restoration – Temperature
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c. 8% (unfertilised) and 25% 
(fertilised) emission change for 
each 1 °C temperature change at 
5 cm depth at the agricultural 
land

Temperature & Decomposition
Lower temperature and CO2 loss from decomposition – is there correlation?

Degraded land (DL)

Agricultural land (AL)



25

• Glutamate addition increased the cumulative 
CO2 production 1.8×, 4.8× and 4× in the top, 
middle and deepest layers, respectively.

• Approximately 98% of the CO2 production 
took place within 48 hours of the onset of 
the experiment. 

Fig. 2. The total produced CO2 in the glutamate-
added experiment is a sum of CO2 from glutamate 
(black bar) and CO2 from non-labelled sources (grey 
bar). 
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Effect of root exudation (simulated by added 13C glutamate) on aerobic decomposition in abandoned 
peat set in micro-cosmos experiment.
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2016. 129(1): 115-132.
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Table 1. Effect of oxic and anoxic conditions on peat heterotrophic respiration. 

Condition

CO2 production rate (µg g-1 DW h-1)

Forest peat Abandoned peat 

Oxic 9.345±0.593 1.664±0.248

Anoxic 5.885±1.217 0.898±0.146

Top peat (0-10 cm) C mineralization were followed in oxic and anoxic conditions. Slurry 
experiments, c. 160 hrs, without added substrates. 

2016. 129(1): 115-132.

Peat abiotic environment & decomposition

CO2 production continues 
in anoxic conditions with 
37% rate difference

CO2 production continues 
in anoxic conditions with 
46% rate difference
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Conclusions

• Apparently similar landscapes and landscape features may differ 
functionally and by content (structure and composition) in different 
peatland systems

• Conditions in tropical peatland can form equally extreme 
environment compared to, for example, arctic peatlands
• Variation in annual water tables and vegetation composition in 

natural and managed areas are high
• Temperatures vary relatively little over year, diurnal cycle exists 

and LU change increase temperature differences - even small 
differences can matter when it comes to decomposition 
processes  

• Competition over resources is hard in ombrotrophic peatlands



Thanks for your interest!
http://blogs.helsinki.fi/jyjauhia/
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