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nh 0.01% des Wassers o

6% der globalen Biodiversitat

und 40% aller Fischarten.
(Dudgeon et al. 2006. Biol Rev) 1
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91% aller Anlagen weltweit sind

Kleinwasserkraftwerke
(Couto & Olden. 2018. Front Ecol Env)
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Construction of small hydropower plants (<10 megavatts) i booming worldwide, exacerbating cngoing habi-
tat fragmentation and degradation, and further fucling bicdiversity loss. A systematic approach for selecting
M&npum:b:lmﬂun river netwarks may help to minimize the detrimental effects of small hydropower on

ity. Im axldition, a better g of reach- and basinacale impacts is key for designing planning
took. We ize the avai i ah:ll.l (1) reach<scale and (2) basin-scale impacts of small hydno.
pumphlsmllﬁnﬁm:iryandmnqﬂm function, and {3} interactions with other anthropogenic stressors.
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stressors, such as climate change, can maximize long-term conservation.
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F‘l\:dwxu Fiosdversity s declining ar unprecedented
races, with habiwar fagmentacion and degradarion
among the key dovers (Dusdgeon eral. 2006). Paodiversoy,
ard gereric diversity in particular, may be ore of our grear-
est amers o combat the impacts of climare change and
erasre long-term ecosyerem aability and provisoning of
ecosysiem sepvices. The global boom in hydropower devel-
opment — fueled in lacge part by changes i public percep
non following the dissster ar the Fukushema Daidichi
nuclear power plane in Japan n 2011 and che need
reduce armaspheric - BN IOTS — exncerhates
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this pressure on freshwaner baadiversiy, The rend rowand
greater reliance on hydeopower is red b0 conrinae
uneil ar least 2050, wich smalls o mediimesized hydopower
plants acoounting for moee than 75% of che 3700 hydro-
power planas, o under constructon worldwide ssof
2004 (Zarfl & al. 2015). Small hydeopower planas. (meralbed
capacity <10 megawarrs [MWE Table 1) are often con-
sonacred in high-gradienc alpene soreams {Zarfl ec al 20151,
eceaystems that rypecally suppon a unique Sina and flora
adapred 1o for-flowing, dynamic habicas.

The mcrease in small bydropower planz, as oppesed to
large hydropower schemes, & mamly a consequence of
the hydropower pocential of langer nvers already being
exploited in most developed countries (ef in Awsriay
Wagreer et al. 2005). Many povernments are subsidizing
the congnscrin of small hydropower plants because
these are perceived o have fewer adverse ecologecal
impacts than large hydropower schemes (Kibler and
Tulbas 2013 ). Impacrs of large hydropower planes on flow,
sediment, aned remperarure regemes, affecring habivar
properties and organtsms, have been reasonably well souds
ted {Ellis and Jones 2013); in comrast, bocals and hasine:
scale impacts of small hydropower plants have only rarely
been examined {Jager et al. Z005). This gap i asprsing
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Offene Forschungsfragen

- Reichweite der Auswirkungen
(Langs- und Quervernetzung)

Lange et al. 2018. Basin-scale effects of small
hydropower on biodiversity dynamics. Front Ecol Env



Literaturstudien gawag

Offene Forschungsfragen

- Reichweite der Auswirkungen
(Langs- und Quervernetzung)

- Interaktion von mehreren Kraftwerken
(kumulative Effekte)

- Beeinflussung 6ko-evolutionarer Prozesse
(z.B. intraspezifische Diversitat)

Lange et al. 2018. Basin-scale effects of small
hydropower on biodiversity dynamics. Front Ecol Env
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Offene Forschungsfragen

- Reichweite der Auswirkungen
(Langs- und Quervernetzung)

- Interaktion von mehreren Kraftwerken
(kumulative Effekte)

- Beeinflussung 6ko-evolutionarer Prozesse “

(z.B. intraspezifische Diversitat) ""

- Zusammenwirken mit anderen %ﬂ
Beeintrachtigungen (multiple Stressoren)

Planungsrelevant z.B. flir die Selektion von _
.. . Lange et al. 2018. Basin-scale effects of small
Standorten fir neue Kleinwasserkraftnutzung hydropower on biodiversity dynamics. Front Ecol Env
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REVIEWS REYIEWS
Basin-scale effects of small hydropower

aon hiodiversity dynamics
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rently about five times as high as that for vatian. Front Ecal Environ 162 509-14. ernment is providing investment grants

e e o ermment Is providing investment grant Lange et al 2019. Small hydropower goes unchecked.
AdWords and Keywords Everywhere. years, and in China provinces offer

Howeves, when searches for dimate change  Small hydmpnwer goes feed-in tariffs while the government Front EVOI EnV

rise, 50 do searches for biodiversity. This unchecked strongly supports the financing of SHPs

was not the case for control terms, such as by local investors (WSHPDR 2016).

“cupcakes” or “HIVFAIDS” (WebFigure 6. As compared to the contentiows construc- Current policies fail to ensure that

Systematische Recherche &
[ guantitative Auswertung
21 Artikel

73 Kleinwasserkraftanlagen
* Habitatbeschaffenheit

* |nvertebraten
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Oberlauf Restwasser
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Unterlauf
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Oberlauf Restwasser

Kleinwasserkraftwerk

Unterlauf
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Oberlauf

Unterlauf
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Kraftwerk Wannebode (VS)
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Jonathan Molina
Kraftwerk Wannebode (VS)

[}
&
=
@
o7
b
=
<




Drohnendaten: benetzte Breite gawag
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Unterlauf
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Oberlauf Restwasser

Unterlauf

Anzahl Invertebraten
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Pardosa waglerii

* Piratula knorrii

Anzahl Spinnen

Individuen pro 2.4 m?
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Kleinwasserkraftwerik

Literaturstudien
Einzugsgebietsweite Perspektive ist wichtig
Kumulative Effekte von mehreren Kraftwerken

Multiple Stressoren — z.B. Zusammenspiel
mit Klimawandel

Feldstudie
Vergleich mit naturnahen Systemen ist wichtig

Beeintrachtigung von Habitatverfugbarkeit und
Okosystemfunktionen, z.B. Reduktion der Anzahl
Invertebraten in Restwasserstrecken um ca. 50%

Beeintrachtigung der Quervernetzung (Wasser <
Land), z.B. Reduktion der Anzahl Uferspinnen in
Restwasserstrecken um ca. 95% 23
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