Soil, water, carbon and biocultural
diversity - challenges for SWAT
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"Ecosystem services" from rivers and lakes:
... essential for survival of humans (and non-humans!)
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Jahnig, Sonja C.; Wantzen, Karl M.; et al.. (2022): Ecosystem services of river systems - undervalued,
irreplaceable, and at risk. In Tockner, K. & Mehner, T. (eds). Encyclopedia of Inland Waters, 2" ed.
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Carbon dynamics in wetlands: what can we do (and what should we avoid)?
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DOC = Dissolved Organic Carbon
POC = Particulate Organic Carbon
VOC = Volatile Organic Carbon

Wantzen et al. 2021
Encyclopedia of
Inland Waters



Do you see any difference between these two maps??

... quod erat demonstrandum

Incident human water
security threat

Vordsmarty et al. 2010, Nature ¥
* 1 No appreciable flow -.
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Massive decline in hydrosystem health: tipping points!
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Only 1/3 of large rivers free-flowmg

(Grill et al. 2019, Nature)

} . Only 1% of fertile
Mekong sediments
reach the sea

: 1.2 mio. flow obstacles in Europe )
(Belletti, Wantzen et al. 2021, Nature) (WWF Living Planet index 2022)
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oy e Global freshwater fauna: 84% loss since 1970
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How to overcome acedia*? What causes the katharsis?
Do we really, always, need a dramatic wake-up call? (This may be too late in some cases!)

*a state of listlessness or torpor, of not caring or not being
concerned with one's position or condition in the world

The SANDOZ accident (Basel) 1.
November 1986: fire>pesticide
spill > fish kills > public awareness
> Finally, international policies!!!

=

Photos:
https://www.welt.de/img/wirtschaft/mobile10
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DW-Wirtschaft-Basel-jpg.jpg

Photo: Donald lain Smith / Blend Images / Tetra Images / Getty Images

Wantzen K.M., Uehlinger U., Van der Velde, G., Leuven R. S.E.W., Schmitt, L., Beisel, J.N. (2021): The Rhine River Basin.
PP 331-389 in: Tockner K., Zarfl, C. and Robinson C.T. (eds.) Rivers of Europe 2" ed. Academic Press, London
https://doi.org/10.1016/B978-0-08-102612-0.00006-7
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Human perception and communication :

* highly individualized

* result of sensory perception (mostly optical)... (1 J. von Uexkiill)
e ...filtered by previous experiences

e ...influenced by peers and kin
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Dreadful legacies from evolution:
(1) we are pleistocenic survival machines. Our mental hardware is millions of years old,
only reacting to immediate threats (ex.: smokers)

(2) There is no evolutive feed-back mechanism from the future to the present, but we are
permanently modifying our future (and still want to become stronger, richer,...)!

—> Sustainability transformation requires a profound change in our mindset, humanity-
wide: include the future into current decisions!

£ L

charleroi.blogs.sudinfo.be, http://psychoutblog.com
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How can remote sensing and modeling (SWAT) help?
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Southern Urban Hydrosystem Syndrome: the perfect storm

Wantzen et al. Sustainability, 2019

Review

Urban Stream and Wetland Restoration in the Global
South—A DPSIR Analysis
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Degrees of Degrees of

Non

How do people take action to revert/mitigate the situation?
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Bottom-up: India
Community Based Conservation Initiatives

(Vazhayil & Wantzen, in press)

Society-meets government

Rhine/Loire (Wantzen et al. 2021, in press)
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Manuelzao, Brazil (Wantzen et al. 2019)
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Global similarities in patterns processes threats ... and initiatives!
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Enhanced digital representation: an interactive process
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"How to tackle complex water problems?"
> EUCOR Master in Continental Water Sustainability' (2026)

Social skills:
assessment of patterns,
nrocesses and status of the
system

Biophysical skills:
assessment of patterns,
processes and status o
the system

EUCOR
Master in
Sustainable
Management
of
Continental
Waters

Communication:
Integration of
adequate solutions into

social processes

Biophysical
Engineering :

Choice of adequate

technical solutions
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