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Importance of dissolved greenhouse gases leached 

from soil:

insights from the lysimeter network TERENO SoilCan
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soil solution acts as…

 source and sink
 storage medium
 diffusion barrier
 transport medium

Background & Rationale

…for dissolved GHGs

Rosenstock et al. (2013)

N2O
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 Janssens et al. (2003): systematic difference between „top down“ and
„bottom up“ estimates of carbon sequestration

 Siemens (2003): leached DOC and DIC can well explain this gap

Implications for GHG budgets?

Kindler et al. (2011)
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Objectives

 Implement a sampling method for GHGs dissolved in soil solution and
seepage into an existing lysimeter network (TERENO-SoilCan)

 weekly monitoring of three major ecosystem types with respect to
dissolved GHGs accompanied by measurements with closed
chambers (gaseous GHG losses)

 Assess the importance of leaching losses in the light of gaseous
GHG fluxes and finally for the GHG budget
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Research Infrastructure: 
TERENO-SoilCan Lysimeters of the Eifel/Lower Rhine Valley 
Observatory
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Grassland

 ~ 500 m asl
 1150 mm, 7.5 °C
 sandy loam
 Cambisols, Stagnosols

Forest

 ~ 600 m asl
 1220 mm, 7.0°C
 loamy silt
 Cambisols

Arable land

 ~ 100 m asl
 700 mm, 10 °C
 silty clay loam
 gleyic Cambisols, Luvisols
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Lysimeter Instrumentation

Suction cups
(10, 30, 50 cm)

TDR
(10, 30, 50 cm)

SIS matrix sensors
(10, 30, 50 cm)

Suction cups rack

TS1 tensiometers
(140 cm)

TS1 tensiometers
(30, 50 cm)

area = 1 m2

height = 1.5 m

13 mL headspace

9 mL leachate

source: T. Pütz
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Dissolved N2O concentrations

WEA line

n = 124 n = 254n = 259
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Dissolved CO2 concentrations

WEA line

n = 124 n = 254n = 259



M
itg

lie
d 

de
r H

el
m

ho
ltz

-G
em

ei
ns

ch
af

t
Soil respiration (a) vs leached CO2 (b) (monthly averaged)

(a)

(b)
 leaching losses are small compared

to gaseous soil repiratory CO2 flux

 soil respiration is determined by soil
temperature, but leached CO2

clearly by the drainage volume
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forest grassland cropland

CarboEurope
sites (DIC)
(Kindler et al. 
2011)

8.3 24.1 14.6

this study
(dissolved CO2, 
CO3-C analysis
is in progress)

6.8 8.8 2.3

Dissolved Inorganic Carbon leaching [g m-2 yr-1]

 Carbonate-C analysis has started and will have implications
considering the leaching losses from the cropland soils

 dry weather conditions during the first measuring period 
need to assess interannual variability
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Conclusions & Outlook

 simple and reliable headspace method for dissolved gas
measurements

 Leaching losses strongly depend on the drainage volume and
become increasingly important under wet climatic conditions

 Importance of leaching losses is based upon the overall
NEE/NECB/GHG budget

 Considering EC data of the grassland site will enable to compile a
„really“ full GHG balance

 Measurements are in progress to investigate interannual and long-
term variability
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Dissolved CO2 vs DOC (monthly averaged)


