( |cal{nodel
22sUr2rg en SOR)] ibutlo'
t

Caro]JdEINEAC -4rot To',

\

.::;/\ Bundesministerium ‘ FONA
fl,] Bldu ng k Farschung fiir nachhaltige
. ] . Entwicklungan
BMBF

und Forschung



Why focus on N,O0? Because it is a greenhouse gas?
“An error in the system” that reacts sensitive to changes (land use)

A l A Atmosphere

___“___ﬁ_

"gralaniatl s NO N0

L]
A A Gaseous Phase of Soil
T gy

Aqueous Phase

NH, — NO,—> —N,
\\ Nitrification / Denitrification
Plants and
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The “hole-in-the-pipe” conceptual model [Davidson et al., 2000].
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Why focus on N,O?

Because a lot is already known
about it!

Through field measurements,
experiments and models

and

Process-oriented models have
been coupled with national
datasets and GIS!

Talk by R. Dechow

Butterbach-Bahl et al., 2005 UBA
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N,O Emissions [kg N ha yr]

modeled for agricultural soils in Germany
Butterbach-Bahl et al. (2005) UBA
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measured at agricultural sites in Germany

N =101 of 27 sites
Jungkunst et al. (2006) JPNSS
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... Temporal and Spatial Variability (talk by S.Koch)
— Models frequently show even higher sensitivity.
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Jungkunst et al.
(2012) JPNSS
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Despite of high knowledge big differences remain between
models and measurements!

Why?
Four Hypotheses

faster, louder, harder...
too simple (C and N cycles separated)
underestimated biotic impacts

“Lego” brick principles (Modules), i.e.
interface biogeochemistry is ignored
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Hypothesis: faster, harder, louder...  Biogeochemical madel contributions Carbiocial

selected , Highest Values” of daily N,O emissions of
different Ecozones

Mainly high values
are published!
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Jungkunst (2010) Nature Geoscience
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Repo et al. 2009
Ruser et al. 1998
Kohler et al. 2009

Steudler et al. 2002
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High uncertainties, if measurements are not made directly
at the interface (spring)
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Hypothesis: interface biogeochemistry Biogeochemical model contributions Carbiocial |

Biogeochemical fluxes at the landscape scale are highly
controlled by interface biogeochemistry
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Hence biogeochemical fluxes

at the landscape ecosystem scale are determined by
small scale processes

These need to be identified by large scale thinking!
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Four Hypotheses . . < rest high N,0

1. faster, louder, harder... Agriculture low N,0

we need more low and “reqular” values published!
2. too simple (C and N cycles separated)

we need more C and N coupling

3. underestimated biotic impacts

we need more experiments on plant-soil interactions

4. “Lego” brick principles (Modules), i.e. interface
biogeochemistry is ignored

we need interface biogeochemistry integrated in
models & measurements  Region-specific solutions !!!
® ‘ deBimﬁtg I E FONA WW"" not one fits all
"biocial (talk R. Seppelt) 11
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BiOgeochemicalinodel contiutionsiearsiocal

rogresso 1987 Landsat
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Main land use types —

soybean and pasture

,natural® forest
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Years1+2+3

Model Training

Merging existing Models

Year 3 +4
Regional data

Model improvements

Year 4 +5
Scenario building

Region-specific models

Subproject 02
GHG modeling

Subproject 13
Crop modeling

h_____

~>

Joined plot based

biogeochemical
model software

(available data)

Subproject 03
Erosion modeling
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Subprojects 01 + 04 + 06

Soil & SOM data

Subproject 09 + 10 + 11
Climate and land
use data

~>

Joined plot +
landscape based
biogeochem.

model software
(specified data)

e

biocia

Subproject 10 + 11

Climate + land use
modeling

~>

Joined plot +
landscape + region
based biogeochem.
model software

(specific scenarios)

~~

Carbon Credits

Computer based +

Simple emission factors
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Subprojects 04 + 06
SOM turnover

| Decomposers

Subprojects 01 + 04
Soil degradation

Soil carbon stocks

.IIIII----

and C Stocks

Mosaic of “unused land”
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Region-specific (re)calibration of existing mechanistic
model

Picking the best for southern Amazonia

For example for GHG:
CANDY, DNDC, DayCent
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intensive measurements
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Model-based measurement campaigns!

(closed chamber method)
To improve model — data integrations
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How do we account for interface biogeochemistry?
(Lego) merging of model module cannot account for it.
At the end emissions factor (specific) again?
Mean emission rate per land use times its area
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Thank you!
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DENITRIFICATION-DECOMPOSITION — DNDC - Modeli

( Kiima ( Boden  JEIJ)-W(  Vegetation
Bodenklima - Mineralisation

crop-Modul

Denitrifikation

Austausch von NO, N2O, NO3”

an-
Substrat (C,N) aBertl)lber [eYs(Bodentemperatur){-1i17 Bodenfeuchte ( pH )
allon

]

Nitrifikation

Methanoxidation

Emission von NO, NGoN und NH  Tef ENEET5 { [TEXST: Oxidation von CH
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Kleine Flachen groRRe natiirliche Methanquellen

E =

Mai 2010 Mai 2010

November 2010 BT L TR ,Noi)embér.301o
~ Ll PO bt 4 P e



BIOEeochemicalNnodel ,Contikitionsiearaioeal

Kleine Flachen: dominieren die naturliche
Methanbilanz auf der kontinentalen Skala

Atmospheric Environment 51 (20012) 203-211

Contents lists available at SciVerse ScienceDirect
Atmospheric Environment

[ | SF \. [[ R journal homepage: www.elsevier.com/locate/atmosenv

Towards improved bottom-up inventories of methane from the European land
surface

Dennis Grunwald ?, Ann-Catrin Fender®, Stefan Erasmi ¢, Hermann F. Jungkunst®*

und Forschung
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A1S0

Mean CH, flux
[g CHs-C m?a™)

<0
0-2
>2-10
>10-20
>20

4.6 bis 6.7 Tg CH,-C
Emissionen pro Jahr

Obwohl
methanaufnehmende
Bdden (graue Flachen)

65% bis 87% der
Landflache Europas
ausmachen
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A181

Mean CHj, flux
[g CH+-C m?a™)
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0-2
>2-10
>10-20
>20

A2

Mean CH, flux

[g CH-C m?a™)
DFG-Projekt

E >2-10
>10-20
>20
.lulla Schneider
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Demzufolge sind Methanbilanzen von
naturnahen Systemen zunachst eher durch
genaueres Kartieren nasser Boden zu
verbessern, als durch mehr Prozessverstandnis.

Mit Hilfe von:
(a) Fernerkundung (crowdsourcing)
(b) Geomorphologie (Landschaftsentwicklung)

& b) Bundesministeriu

AR | Bond m FONA
: ‘mﬁ:ﬁﬁuw I\ == Wm@ 33



