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Increase of artificial light p.a. (worldwide): 6% (0—20%) Feshwate Ecology
Electric power consumption (lighting, of”total’ﬂe‘f'ectricity): .
EU: 14%
GLOBAL: ~ 19% (1,900 Mill t CO,)
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Impacts
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Global distribution of freshwater resources — wmmmm—a

Freshwater Ecology
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Africa: Rainfall and GDP growth

(from J. Bogardi, pers. comm.)
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www.forumforthefuture.org

www.symbiont.ansp.org
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Anthropocene: The big acceleration
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Global boom in dam construction e

Freshwater Ecology

(about 3800 major dams, doubling total capacity) and Inland Fisherles
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Hydropower development is a global business

» average global investment in hydropower has increased
more than sixfold within the past decade

» total expected investment within coming decade(s):
more than two trillion US$ in dam construction

» Africa: Hydromine (USA) and Sinohydro (China) main investors
(e.g. > 1 billion US$ in Cameroon and Zambia, respectively)

»no correlation between future hydropower dam construction
and the economic condition of a country

(Zarfl et al. 2015. Aquatic Sciences)
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River status
Free-flowing rivers

(CSI > 95% from source \ Good connectivity
to sink) (. status (CSI > 95%) Impacted (CSI < 95%)

OEE: | HEEEE HEES e - S

VL: Very long river (> 1000 km) L Long river (500-1000 km)  M: Medium river (100-500km)  S: Short river (10-100 km)

(Grill et al. 2019. Nature)
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Free flowing rivers are becoming more rare 'ﬁ/Bv
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(Grill et al. 2019. Nature)
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Freshwater megafauna species richness o
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50°S

(Data: IUCN, IGB, BioFresh; Cavrizo et al. BioScience. 2017; He et al. 2018)
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Overlap of megafauna species richness ...

Freshwater Ecology

an d d am S and Inland Fisheries

No. of dams
() GranD: 6,862

@ Future: 3,682 (775 GW)
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News Opinion Sport Culture

Environment P Climate change Wildlife Energy Pollution

Conservation

Giant river animals on verge of
extinction, report warns (10 August 2019)

Populations of great freshwater species, from catfish to stingrays,
have plunged by 97% since 1970 (He et al. 2019. Gobal Change Biology)
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S T ©Juan Manuel

vl 4
Beluga Stellate Sturgeon Huchen
Critically Endangered Critically Endangered Critically Endangered Endangered

S
©Georg Mittenecker L ""‘: ©Vilda-Rollin Verlinde\‘ ' ©Dieter Florian
Marble trout Northern pike Eurasian Beaver Wels Catfish
Least Concern Least Concern Least Concern Least Concern
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Balkan: Extirpated freshwater megafauna

© Jean-Francois

Adriatic Sturgeon Ship Sturgeon European sturgeon
Critically Endangered Critically Endangered Critically Endangered
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Anthropocene: The big acceleration

g
g

4 Surface
| temperature

& s o
[ [= a
P

+

&
=
Human N flux, Mtons yr=

Temperature anomaly "C

04

g 8

=
=3
M
1

¢

1 Nitrogen to
coastal zone

T T T
1750 1800 1850 1900
vear 2010

7T Populatioy
ﬁ__
54
4__
3__
2__
1
o T T T
1750 1800 1850 1900 171950 2000
Yoar 20

(Young & Steffen, 2009)

Billian

50

Thousand dams

T
1800

Year

1850 1900 1950 2000

Tropical
forest loss

2o

35

w+ Large dams

P
= b
1 1
T

15 T

=
!
T

54

a

1750

I
1800

|
1850

19':::-0 1950 2000
Year

T | |
0 1800 1850 1900 1950 20
Year

Thousand km?*

% of total land area

Leibniz-lnstm/

Freshwater Ecology
and Inland Fisheries

251

Domesticated
land

T T
750 1800 1850

*T Water use

3_ -

51

1 4

o T T i

1750 1800 1850 1950 2000
Year 2ma

Research for the future of our freshwaters

22



IGB

. ”Te_r rafo rm I n g N : Leibniz-lnst“
Megaprojects will shape our future globe e mandFaher

No more going with the flow
India’s plan calls for 15,000 kilometers of canals

and tunnels (not all are shown% ) 345 (2014)
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IMAGINECHINA/CORBIS

Nature 510 (2014)

In Lanzhou, China, 700 mountains are being levelled to create more than 250 square kilometres of flat land.

23



Leibniz-lnst“

Freshwater Ecology

Water transfer megaprojects

Present: 33

Total Volume: 203 km?3 al 2
Total Distance: 12,868 km Ty

(Shumilova et al., 2019. Front. Environm. Science)
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Freshwater Ecology

Water transfer megaprojects

Present: 33

Total Volume: 203 km3 a't \L 3

Total Distance: 12,868 km R TN

Future: 76 2T~ 4
Total Volume: 1,922 km3 a1 } \ [ > \-2 V/ D
Total Distance: 82,450 km 2 v <

Construction costs: 2.7 trillion US$
—— Planned (42)

—— Under construction (34)
(Shumilova et al., 2019. Front. Environm. Science)

Research for the future of our freshwaters 25




IGB

Pandemic array of transformations -
|n the Water CyC|e and Inland Fisheries

» Megaprojects build on self-confidence about technological progress.
They are considered as a way to stimulate economic development
and to demonstrate power.

» Underestimation of risks and overestimation of benefits (“survival of
the unfittest”)

» Megaprojects constrain the development of alternative options for
future generations.

» A reference-based forecasting required (e.g., outside view,
benchmarking against similar projects)

» Ecological engineering: A potential solution?

Research for the future of our freshwaters 26



The global road network: Until 2050 an EB\,‘

expansion by 25,000,000 km expected namand e

(Laurance et al. 2014. Nature)
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Any success stories?
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The Rhine: The sewer of Europe
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The Rhine: s

Long-term development of benthic invertebrates

and Inland Fisheries
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EU WFD: Ecological status of rivers & streams

In Germany

Leibniz-lnstm

Freshwater Ecology
and Inland Fisheries

i

Prozent
100
80
® gut und sehr gut (Zustand);
gut und hdchstes (Potenzial)
60 —— T 34,4 méRig (Zustand und Potenzial)
35,9
unbefriedigend (Zustand und Potenzial)
40 M schlecht (Zustand und Potenzial)
W unklar
29.1 36,2
20 —— v —
0 _m__n
2010* JOLEE =~ 000 e Ziel 2027
* Die Jahresangaben beziehen sich auf das Jahr der Berichterstattung an die EU. Fiir das Berichtsjahr 2010 wurden die Daten Quelle: U Beric 1 WasserBLIcK; Bundesanstalt fi
bis 2008 erhoben. Fiir das Berichtsjahr 2015 erfolgte die Datenerhebung in den Jahren 2009 bis 2014. dsserkunde 2015, Bewirtschaft lane fiir die Periode 2016 bis 202

(EPA, Daten zur Umwelt, 2017)

Research for the future of our freshwaters

31



Key Biodiversity Areas (KBAs; freshwater
species) and protected ares (Natura 2000 etc.)

No. trigger species (fishes, od 1 , plants)
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No more going with the flow
India’s plan calls for 15,000 kilometers of canals

and tunnels (not all are shown% ) 345 (2014)
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In Lanzhou, China, 700 mountains are being levelled to create more than 250 square kilometres of flat land.
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