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The Critical Zone:
Treetop to Bedrock
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Soil Functions

* Food and fibre
production

* Filtering water

e Transforming nutrients

 Carbon storage

* Biological habitat

* Gene pool

EU Thematic Strategy for
Soil Protection, EC (2006)
outlines soil functions and
soil threats.
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Impact chain — changing soil functions impacts the entire Critical Zone st
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Soil threats - desertification,
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the loss of soil carbon




Soil threats —
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changing biodiversity
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Soil threats - loss of fertility e
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* Compaction

e Salinisation

* Sealing

e Contamination




Critical Zone Observatories ?

sowtrec research sites selected along the life cycle of soil function
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Banwart et al. (2011). Vadose Zone Journal, CZO special issue, 10, 974-987 .




* The Golden Aggregate 7
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Empirical evidence of an “agronomically

favourable” soil structure
e Described by water retention

o8 curve
il inflection point e 0.25mm < dp < 10mm
2 * >60% of particle mass in this range
g - * Aggregates of
\ * Parent rock
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Fig. 3. Soil water retention curve showing water content 6 ¢ O rga NICM atte r

vs. pressure head h (cm). The inflection point is where the

slope (S=tanw) changes from positive to negative. ° |Onic Composition Of SO” water
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The aims of SoilTrEC are to address the priority research areas identified
in the EU Soil Thematic Strategy and to provide leadership for a global
network of Critical Zone Observatories (CZOs) committed to soils
research.

Specific Objectives are:

1. Describe from 1% principles how soil structure impacts processes and function in soil
profiles,
Establish 4 EU Critical Zone Observatories to study soil processes at field scale,
Develop a Critical Zone Integrated Model of soil processes and function,

4. Create a GIS-based modelling framework to delineate soil threats and assess mitigation
at EU scale,

5. Quantify Impacts of changing land use, climate and biodiversity on soil function and
economic value,

6. Form with international partners a global network of CZOs for soils research, and
7. Deliver a programme of public outreach and research transfer on soil sustainability.



Damma Glacier CZO
Switzerland
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Pl: S.M Bernasconi, ETH and
the BigLink Project Team




Fuchsenbigl-Marchfeld CZO, Austria

Pls: Winfried Blum and Georg Lair, BOKU rrocrE
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*‘ Lysina CZO, Czech Republic =
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Even-Aged Norway Spruce Czech Geological Survey
Plantation at Lysina Pis: Martin Novak, Pavel Kram




Koiliaris CZO, Crete, Greece
g . Pl: Nikolaos Nikolaidis, TUC
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Simulation Results 7

Soil carbon and aggregate dynamics with land use change ™ o™
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Fotini Stamati and Nikolaos Nikolaidis, Technical U. Crete
Arable land converted to set aside land use
1. Arable land converted to set aside at t=0
2. Set-aside non-tilled for 40 years
3. Conversion back to arable land after 40 years
Aggregate Size Dynamics Carbon Dynamics by Agaregate Size
. Soil Water Stable Aggregate (WSA) Distribution, % o Soil Organic Carbon Stock Distribution, tC/ha
: Mass AC3 - soc %
u.;:: /MMN F cPOMIin AC3
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Banwart et al., 2012, Comptes Rendus Geoscience, in press.




* International CZO Networks

International Critical Zone Observatory Workshop
U. Delaware, 9-11 November, 2011

Collaboration on:

* Shared sites and data

* Numerical simulation approaches
* PhD and post-doc training

Shared experimental design to tackle 6 key science questions

 Networks of CZOs along global environmental gradients

* Study sensitivity of CZ architecture and soil functions to environmental change
* Link with other initiatives, broaden geographical footprint along gradients



International CZO Networks
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Critical Zone Observatories and associated field sites attending the NTH FRAMEW

g . U. Delaware, USA international Workshop November, 2011
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Global Environmental 7
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Gradient Experiment

+*
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CZOs Selected Along Planetary Gradients of Climate




Global Environmental 7
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Gradient Experiment

SoOILTREDC

CZ0s Selected Along Planetary Gradients of Land Use
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* Progress and Plans ?
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Current status
* Integrated model is running
 Data compiled for 4 main CZOs

* Frameworks in place for decision support using LCA
and ecological ecomomics

* Next 12 months

* Expand integrated model to catchment scale

e Upscale to assess soil threats

* Develop case studies using decision support tools
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