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ZONA CRITICA

Regiao da superficie terrestre que se
estende do topo da vegetacao a zona de
agua subterranea (NRC, 2001).

CHOROVER et al., 2007.
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A zona critica pode ser dividida em zonas menores
com diferentes propriedades fisicas, quimicas e
bioldgicas (Ll et al., 2017).

O solo funciona como um reator biogeoquimico
(BANWART et al., 2017).
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DESAFIOS CIENTIFICOS

Captura de padrdes em diferentes locais de zona critica para investigacoes destes sistemas
em resposta a perturbacdes naturais e antropogénicas (ARORA et al., 2021).

Identificacado do comportamento de diferentes sitios de zona critica em resposta aos
mesmos estressores ou de sitios semelhantes a estressores diferentes.
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OZCs estao presentes em diferentes Continental-scale Monitoring WHERE & WHEN
gradientes litoldgicos, climaticos e de
uso do solo.
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Instrumentacao

High frequency exploration

WP1 : soil-atmosphere exchanges

4L 1.1 : microwave scintillometry
1.2: flux tower and IR scintillometry

Hot-spot and hot-moments

WPS5 : scanning the surface
image drone exploration

WP2 : pulsation of water in the ZC
2.1 : hydrogravimetry
2.2 : hydrogeodesy
4L 2.3 : water sensors

WP6 : geophysical tools of exploration

6.1 : seismic methods
A 6.2:MSR

6.3 : electrical methods

6.4 : polarization

6.5 : CS-AMT

WP3 : temperature monitoring
Fiber optic for temperature and gas

WP7 :inacessible groundwaters

7.1 : well equipement
7.2 : well monitoring
7.3 : reactive and inert tracer test experiments

WP4 : high temporal monitoring

4. 4.1 : extreme event monitoring
4£.4.2 : the River Lab
;4.3 : innovative chemical sensors

WP8 : chemical and isotopic
fingerprinting
4K 8.1:gas tracing
8.2 : water isotopes
4L 83 :integrative sensors

GAILLARDET et al., 2018.
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Surface water - groundwater exchange
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MedicOes diretas e amostragem
pontual podem nao ser suficientes para
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:‘: 4§gef2ewa er- § sye
N 7 et zona critica (RIEBE et al., 2017).
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invasivos, repetiveis (lapso de tempo) e
_chaem

apresentam maior cobertura espacial e

- menor custo em comparagao com
medicdes diretas (PARSEKIAN et al.,

2015).

© Image designed by ENIGMA: European training netwok for in-situ imaging of dynamic processes in hetercgeneous subsurface environments
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Next Generation Infrastructure
(Data + Tools + Resource Sharing)

Open Sclence Interdisciplinary  Cross-site  New Modes of
Investigations  Integration  Collaboration

Toward transferable and
broadly applicable questions,
tools, and approaches

i,

Existing Infrastructure

Sensors & Modeling
3 Cyberinfrastructure Framework Data Portal

=
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Shared Questions

How will CZ services evolve in response
to climate/disturbance events?
Will the response be consistent
across CZ sites?

What efforts are needed to make
the data more accessible and open

for cross-site comparisons? 7

Global Network of Sites

ARORA et al., 2021.

17



REFERENCIAS

ARORA, B.; SULLIVAN, P.; KUPPEL, S.; YANG, X.; GROH, J. The future of critical zone science: Call for papers. Eos, v. 102, 2021, doi: 10.1029 / 2021E0157965.

BANWART, S. A.; BERNASCONI, S. M.; BLUM, W. E. H.; SOUZA, D. M.; CHABAUYX, F.; et al. Soil functions in Earth’s critical zone: key results and conclusions. Advances in Agronomy,
v. 142, p. 1-27, 2017.

BRANTLEY, S. L.; MCDOWELL, W. H.; DIETRICH, W. E.; WHITE, T. S.; KUMAR, P.; ANDERSON, S. P, CHOROVER, J.; LOHSE, K. A.; BALES, R. C.; RICHTER, D. D.; GRANT, G;
GAILLARDET, J. Designing a network of critical zone observatories to explore the living skin of the terrestrial Earth. Earth Surface Dynamics, v. 5, p. 841-860, 2017, doi:
10.5194/esurf-5-841-2017.

CHOROVER, J.; KRETZSCHMAR, R.; GARCIA-PICHEL, F.; SPARKS, D. L. Soil Biogeochemical Processes within the Critical Zone, Elements, v. 3, p. 321-326, 2007.

GAILLARDET, J.; BRAUD, I.; HANKARD, F.; ANQUETIN, S.; BOUR, O.; DORFLIGER, N.; et al. OZCAR: The French network of critical zone observatories. Vadose Zone Journal, v. 17,
2018, doi:10.2136/vzj2018.04.0067.

JOUGNQT, D. Developing hydrogeophysics for critical zone studies, importance of heterogeneities and processes at the mesoscopic scale. Habilitation thesis — Sorbonne
Université, Paris, 2020.

KARAN, M.; LIDDELL, M.; PROBER, S. M.; ARNDT, S.; BERINGER, J.; BOER, M.; CLEVERLY, J.; EAMUS, D.; GRACE, P.; VAN GORSEL, E.; HERO, J.-M.; HUTLEY, L., MACFARLANE, C;
METCALFE, D.; MEYER, W.; PENDALL, E.; SEBASTIAN, A.; WARDLAW, T. The Australian SuperSite Network: A continental, long-term terrestrial ecosystem observatory.
Science of the Total Environment, v. 568, p. 1263-1274, 2016, doi: 10.1016/j.scitotenv.2016.05.170.

LI, L.; MAHER, K.; NAVARRE-SITCHLER, A.; DRUHAN, J.; MEILE, C.; LAWRENCE, C.; MOORE, J.; PERDRIAL, J.; SULLIVAN, P.; THOMPSON, A.; JIN, L.; BOLTON, E. W.; BRANTLEY, S. L.;
et al. Expanding the role of reactive transport models in critical zone processes. Earth-Science Reviews, v. 165, p. 280-301, 2017, doi: 10.1016/j.earscirev.2016.09.001.

MORAVEC, B.; CHOROVER, J. Critical Zone Biogeochemistry: Linking Structure and Function, p. 133-149, 2020, doi: 10.1002/9781119413332.ch6.
NATIONAL RESEARCH COUNCIL. Basic research opportunities in the earth sciences. Natl. Acad. Press, Washington, DC, 2001.

PARSEKIAN, A. D.; SINGHA, K.; MINSLEY, B. J.; HOLBROOK, W. S.; SLATER, L. Multiscale geophysical imaging of the critical zone. Review of Geophysics, v. 53, p. 1-26, 2015, doi:
10.1002/2014RG000465.

RIEBE, C. S.; HAHM, W. J.; BRANTLEY, S. L. Controls on deep critical zone architecture: a historical review and four testable hypotheses. Earth Surface Processes and Landforms,
v. 42, p. 128-156, 2017, doi: 10.1002/esp.4052.

ZACHARIAS, S.; BOGENA, H.; SAMANIEGO, L.; MAUDER, M.; FUR, R.; PUTZ, T.; et al. A Network of Terrestrial Environmental Observatories in Germany. Vadose Zone Journal, v.
10, p. 55-973, 2011, doi:10.2136/vzj2010.0139.

https://enigma-itn.eu/video/



