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Rivers drive flow of materials, including transport and processing.

Paired catchments
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How to explain the high biodiversity in rivers?
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Also biodiversity is a consequence of moving/flowing (organisms)

1. Niche-based: Habitat diversity, across several
spatial scales o Beta-Diversity: A large fraction of

the regionally available diversity
= Q B =y/a (y) may be contained in the
differentiation (f3) of local
-2 communities (o).
()
. - o Changes of connectivity
‘ (fragmentation, flow regime)
Qg alter the ability of the river to

host biodiversity.
2. Niche-independent: caused by disturbance,

extinction and recolonization, “neutral”, implies
movement in space (microbes, insect, fish)



Prosopistoma pennigerum (Ephemeroptera) — the Vjosa-"flagship”

Insect Conservation
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The last hideout: Abundance patterns of the not-quite-yet
extinct mayfly Prosopistoma pennigerum in the Albanian Vjosa
River network
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At the confluence of Aoos and Sarantaporos — Geological diversity
creates a dynamic turbidity gradient in the river network
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Biodiversity and function of periphytic algae in the turbidity gradient
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1. Niche-based and niche-independent
mechanisms drive biodiversity!

2. Function controlled exclusively
through the niche-dependent share of

the community!
Ful et al. (subm.)



A (The?) relevant (but understudied) “lotic” scale: the river network

River network

S
A' o Long, slender shape in space
v ' @ o Dendritically branching
G \ o Asymmetric through directive flow
A ...................................... I\/l eta COMMUN |ty/_eCOSySte M

A set lof “local” ecosystems
that exchange species and materials
at a larger, regional scale.

\\J/\Y # Organism mobility
“ y
\\{ - Connectivity is dynamic!



It | were tasked to make a river: A network, differentiated landscape,
resources, a few bugs, a flow regime.

| o Ariver network integrates its watershed, ...
o ..transports and processes materials, ...
o ...shapes movement of organisms and thus
biodiversity and function.







No flow crisis |: Reservoirs are greenhouse gas sources

Passive pipe Active reactor
“transport” “retention + processing”
water ’W
streambed
Surface diffusion ~ 0.2 Surface diffusion ~ 0.25
Ebullition ~ 0.04 Ebullition ~ 9.6

Degassing |
at dams
~9.9

Riverine reach Reservoir reach

All values denote mean methane fluxes in mmol CH4 m=2 d-1
Maeck et al. 2013



Learning about greenhouse gases from the free-flowing Neretva
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Differential controls on CO; and CH4 emissions from
the free-flowing Neretva River, Bosnia and
Herzegovina
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No flow crisis Il: How do you react?

EDWARD ABBEY

The Monkey Wrench Gang
(Edward Abbey)
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GHG Measurement Guidelines
for Freshwater Reservoirs
(International Hydropower
Association)



No flow crisis Il: How do you react?

Monkey wrencher

Activist

Advocating steward

(In)credible (ivory tower) scientist

Industry researcher

(This is a question of personal attitude,
but also a niche gradient for many
personalities.)
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The ecologist of the 215t century is an active steward of ecosystems

Study what you love in order to
save it!

Invest into outreach beyond peers.
Speak up in public.

Work with broadcasters, don’t
hesitate to collaborate with NGOs.

Don’t worry about credibility loss,
you are the expert!



If this wasn’t a challenge, take this! How do you react?

Hydropower plan(t)s in Balkan rivers  euronarus VN_ Hydromorphologlcal assessment
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The triangle in action: The Vjosa blueprint — to repeat, please!
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Vjosa

Europe’s 1 Wild River National Park
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Salmo obtusirostris







At the end of the day...

e >2100 species

* 9 species new to science

60 rare + endangered species

25 endemic to the Balkans bini :

e Various protected or strictly protected banational
or EU Habitats and Bird Directives
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Can scientists save it from 50 dams?

A ‘tsunami’ of hydropower threatens some of — r

Europe’s last wild rivers

the | 4
guardlian
org

About this content

Campaigners say the ecologically extraordinary waters of the Western Balkans are facing potential Karen McVeigh

devastation from hydropower projects. But the tide may be turning.
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NEWS = ENVIRONMENT

In the Balkans, researchers mobilize to protect a
wild river

Plans to dam the upper Neretva River draw conc
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Scientists are fighting to save the ‘blue
heart’ of Europe

By Nell Lewis, CNN
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Our approach to “free-flowing”: Keep intact systems intact!

Fill the form:
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Yeah! Protect! Restore! — WAIT: Are we missing something?
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Two strategies to tackle the two biggest challenges

The problem triangle Strategy 1 Strategy 2
CLIRATE™ :_1—'> BIoDIVERS T CLIRATE — BICDIVERS TY CLIKRAYE BIoDIVERS TY
CCHANGE) (LePss) CCHANGE) (LePss) CCHANGE) (LPss)
\ SR/ \, \ /
A\ A\ N
Hort A Hort Ao Hort A
SPHERE SPHERE SPHERE
Stop climate change @ all Save biodiversity + adapt to
costs (except economic ones) climate change (ecologically

informed and realistic)
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Connect in creative
and diverse networks!

Ulrich Eichelmann,

Speak up for what-you
Vera Knook, Spela Borko,...

love and know!
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