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Why to look at soils when talking about atmospheric C

and N-trace gases and global change ?
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Global Changes and soil N,O and CH, exchange
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CH,-exchange is the result of simultaneous microbial

production and consumption processes
CH,-flux = CH,-Production — CH,-Oxidation

Methanogenic bacteria Methanotrophic bacteria
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N,O-exchange is the result of simultaneous microbial AT
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Tilled versus no-tilled systems ﬂ(lT
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Tilled versus no-tilled systems
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Understanding the coupling between C and N cycling

Increased SOC
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Feedback of SOC increase on total GHG balance ﬂ(IT
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Feedback of SOC increase on total GHG balance
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Grazed versus non-grazed steppe systems ﬂ(lT
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Grazed versus non-grazed steppe systems: N,O
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Grazed versus non-grazed steppe systems: N,O QA
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Do natural steppe systems emit more N,O than grazed [T

systems?
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Grazed versus non-grazed steppe systems: CH,

-0 0 10 20 30 40
1

.,_J %ﬁl\}\‘*\h‘—'m'__'_i_* ———:‘w‘ H

-\_\__. IS

I‘-. f II.-*:\'q

rL"r"lr’l

M‘k@l‘%

I.J‘l

2

Wﬂiﬁ
¢

;funﬂ fead Lo

lmb 1_'[1‘

-50 =30

-70

=50
1

Augi24

Ccti14

Decf03

Marf14

KIT — die Kooperation von
Forschungszentrum Karlsruhe GmbH

1 L — /"1 I\

Mawid5s

Junif2s

Warlsruhe Instiute of Technology

UG WG

Texture
pH
SOC [%]

Bulk dens.

[g cm~]

Gas Perm.
-30kPa [cm d-1]

sL sL

6.8+0.3 6.7+0.3
2.5+0.6 2.6x0.5
1.09+0.1 1.09+0.1

99.6£67 55.5138

‘ HELMHELTS
| GFHEINGEHART

Forschungszentrum Karlsruh

— in der Helmholtz-Gemeinscha



Do natural steppe systems take up more CH, than grazed ﬂ(“'

systems?
. Base unit for flux Mean flux Total CH,
Source/sink calculations g CH,-C 2 h'1] emission/uptake
Hg & s C GS]
Upland steppe 2863592 ha 3+56
Riparian area 4069 ha 2321145
\ Summer sheepfold 2.7£0.7
5 Winter sheepfold 1 - 107+56 0.1+0.0
| Faeces drofR 13441219 ° 34.615.6
5 (o)
)
400685 capita 12.6+1.8 " 770+108
Total 741%315
x0.98 = -1.96 kg C ha™ X0.02=1.4kg C ha™ X2 =2.2 kg C ha
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Nitrogen cycling changes during the past two centuries ~ N{JT
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Nitrogen depostion — past and present AU
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Nitrogen oxide emissions from Forests in Europe (NoFRETETEXNT
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Nitrogen oxide emissions from Forests in Europe (NoFRETETEXNT
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Nitrogen oxide emissions from Forests in Europe (NoFReTETEXNCT
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Forest management, N deposition and N,O fluxes (HoglwalgNCIT
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Clear-cutting enhances N,O emissions for years

. . -2 -1
N,O emission [ugN m~ h ]

warlsruhe Institute of Technolny

500 ; 5 |7|||| :
400 - : =
300 5 .
200 = g< ) 4
T O < 34 1
: . S @ :
- ENZ : ]
150 * | = 2 .
. < -

100

50

Jul

Jan Jul

1999 2000

Jan Jul

2001

Jan Jul

Jan Jul

2002 2003

Jan Jul

2004

KIT — die Kooperation von

Forschungszentrum Karlsruhe GmbH

RN

e L — /YT I\

Jan Jul

Jan Jul

Jan Jul Jan

2005 2006 2007

‘ HELMHALTA

| GFHEINGEHART

F

Forschungszentrum Karlsruh
in der Helmholtz-Gemeinscha



Climate change and the variability of fluxes - Hoglwald ﬂ(".
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Climate change and the variability of fluxes - Hoglwald

A
Annual NZO flux [kg N ha " yr ]

3.5-

3.0-3
1.5-5

0.5

0.0

1994
1995
1996
1997

B non-freeze/thaw fluxes
) freeze/thaw fluxes

T T
=
| |
(0 @) (@)) (@) -— AN ™ <t H
(@) (@) (@) o o o o o
(@) (@) o o o o o o
<~ <~ AN AN AN (Q\| AN AN
R A T & HELMHOLTZ

2006

F

Warlsruhe Institute of Technalogy

Forschungszentrum Karlsruh
in der Helmholtz-Gemeinscha



Summary ﬂ(IT

1) Human perturbation of N cycle may override climate effect
« Additional Nr creation
« Management largely feedback on soil N,O emissions

2) Emissions from “natural” sources most likely underestimated
 Freeze-thaw is hardly accounted for

3) Long-term monitoring is required to understand variability of fluxes
 Landscape/ regional analysis of nutrient cycling and associated non-
CO, and CO, GHG exchange at identified hotspots (e.g. China)

4) CH, uptake is mostly negatively affected by human activity
- Effect not quantified yet
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