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Diclofenac in our waters (ug/L)
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Reservoirs in Switzerland

220 largest
(V>4 kms,
P > 38 TWh)
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25% of production causes hydro-peaking
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Do we need more
small-scale hp plants?

Kostendeck. Einspeisevergttung KEV

- Parliament: 5,400 GWh/yr more
renewable electricity

- 500 Mio CHF for KEV (0.9 Cents/kWh)

- Huge interest - but only 1,910 GWh
(620 proposal by April 2009)

- Long waiting lists (photovoltaic)
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Temperature effects
by pump storage operation
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What is in the book?

Art. 42 Entnahme und Einleitung von Wasser oder
Abwasser

1 Wird bei einem naturlichen See Wasser
entnommen oder eingeleitet, so durfen sich
dadurch die Schichtungs- und Strémungs--
verhaltnisse im See nicht wesentlich
verandern, und es durfen keine Spiegel-
schwankungen auftreten, die zu Beein-
trachtigungen im Uferbereich fiihren kénnen.
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A dilemma for the NGOs?
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Swiss river —
morphological deficits

*14,000 km of streams / rivers
are highly degraded (22%)

* below 600 m asl: 50% of
streams / rivers - poor
morphology

Artificial barrier

» 100,800 artificial barriers > 0.5 m
(average migrating distance is ~645 m)
» Several 100,000 artificial barriers < 0.5 m

* many tributaries are disconnected
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Directions by our Parliament

* Reduction hydro-peaking
» Sediment budget
* Fish connectivity

* Finances: 60 mio CHF/yr x 80 yr
(from 0.1 Cent/kWh)
» Cantons provide priorities until 2014

¥  Vision Gewisser Schweiz 2100

Fliessgewdsser Seeufer

—

* Naturnahe Fliessgewasser, typische Eigendynamik
* Naturnahe Uferbereiche von Stillgewassern

+ Standorttypische Lebensgemeinschaften

+ Okosysteme mit Fahigkeit zu Selbstregulation

* Gewasser als naturnahe Landschaftselemente

~Schutz und Nutzung der Gewasser”
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Warming of ~1 (global) to ~2 °C (northern land,

Observed evidence

esp. arctic) over last century

Less cold extremes; more warm extremes
More precipitation > 30 °N; decrease in tropics
(incl. Mediterranean)

Increase in heavy precipitation

More droughts in tropics and subtropics

Slight (unclear) increase of westerly winds
Intensified tropical cyclone activity

Reduction in glacier and snow caps
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Decrease (%) annual flow (>1970)

Mediterranean Sea &

£ Tockner etal 2009 * '
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River Rhone: Summer
@ 1904/05 O 1981-1999
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Deep water temperature Lake Lugano

Warming rate:
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Conclusion - climate

Warming of 1 to 2 °C over last century is well
documented

Temperature-related changes (stratification, ice,
seasonal convective mixing, deep-water oxygen
depletion) are interpretable

Warming affects fish habitats: trout region moved
up by 100 to 200 m. Until 2050 salmonids will loss
20 to 25% of their living room

Other climate-driven changes are usually masked
by eutrophication, damming and water diversion.
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Hydropower production Africa
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N. America
Europe
Asia
Africa
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J. of Hydropower and Dams
World Atlas and Industry Guide
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Goals hydropower ZRB

Zambezi river basin \'} Map 0.2
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Conclusions

It will need great effort to convince the society to
pay 4+ b$/yr despite good water quality

We should not sacrifice small rivers/stream for
only little more power - photovoltaic!
“Politically”-accepted revitalization is well
affordable. The struggle over space will remain

Direct anthropogenic changes to the waters >>
then climate change for decades to come

Globally: food for all is possible but at an
enormous expense on the aquatic ecosystems
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We wish FA Forel a prosperous future,
nice people, fascinating discoveries
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Lake Baikal in April 2009
| Russian Ministry of Resources
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