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Goals of this presentation:

A Discusghe main conservation
ecology biology problemsof mires,
lakes springs andstreamgdrivers

A Consideringhe location of thecourse
specialattention will be givento high-
mountain lakes mountain peatlands
glacialstreams

A However the ambitionisto describe
the topic alwaystrying to keepaglobal
perspective

HIGH-MOUNTAIN LAKES

OXBOW LAKES




Water: The most important strategic resourcé

A Global water crisesre thebiggest threatfacing the FRESHWATER ~
planet over the next decade according to tWrld
Economic Foru®2a WDt 20l f wAala

A Providing access tafe drinking waterto a growing
human population o billion people in 2050s the
biggest challenge.

A Unfrozen fresh waterepresents onlyd.9% of the  From Wetzel 1978 & 2001
9 NI KQa ¢ bulssiNd 4&92 df e Bland gy
waters are saline = e ne

A 96.3%0f the unfrozen fresh water igroundwater. Y s

A Freshwater biodiversity= ¢.7% of all described species gt i ==

A Humanshaveappropriated half of freshwaters for their %%
own use

A Extinction ratesof freshwater biodiversity 5 times
higherthanterrestrial biodiversity and3 times greater
than marine biodiversity.
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Topten problemsfacedby [Imnology
accordingo Downing (2014inlandWaters4)

—

. Eutrophicationand other water pollution Heavy metals ==

. Aguaticinvasivespecies i 1

. Effects of altered hydrology (human &
climatig e

. Habitat destruction ST,

. Climate change on water guantity and

guality

Novelchemicals xenobiotics

Lostbiodiversity and endangerecspecie:; ¢ Crude oil

. Water quantity demandand management

. Overexploitatior and overuse

10. Agriculturalimpact https://doi.org/10.1016/j.scitotenv.2020.136586

CLIMATE CHANGE AS A NATHREAT MIHISTORY,USESAND FUTURE OF THE
CONCEPT. Center for Climate and Security, BRIEFER. No. 38 | January 3, 2023
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https://doi.org/10.1016/j.scitotenv.2020.136586

Ecosystem goods and services provided by

(United Nations Environment Programme):

freshwater ecosystems

A drinking water
A recreation

A water foragricultureandenergy
A habitats for freshwater biodiversity
A natural solutions for water

purification
A climate resilience

Environmentaland natural resource P

FromCantonati et al. 2020
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The Intricate connections among healthy freshwater
ecosystems, human health and healthy economies

A Intricate connectionsamonghealthy
freshwater ecosystemgalsocapableto host
high andcharacteristidoiodiversity), human
health andhealthy economies

A Case studies frorawn researchon the
Importanceto manageandusewater in an
an efficient, adaptive and sustainableway,
preservingecosystemntegrity (biodiversity)
andfunctions




The paradigmatic example of the Aral Sea

W

NASA. public domain




Most freshwater ecosystems affected by
engineering infrastructures

A In thelast 50yearsof 1900the numberof largedams “™* St
(higherthan 15 m)increasedrom 5000to 50.00Q :

A «In the last 50 years of the last centuwg havebeen
buildingtwo largedamseveryday» (Sandra Postel,
2015).

A 90%of the riversof the United Stateshavealtered
morphology(Schultz, 2011).

A 79%o0f Alpine rivershave been affected by
hydropower operationsTodter1998).




Natural capital vs. engineering infrastructures

A We have exchangegcosystem servicesarried out .~
by natural environmentsfor engineering et S
infrastructures(SandraPoste| 2015). |

But not always:

Paradigmatic example of the City of New York which

invests $ 1.9 billion in watershed protection not to hay

to construct a 10 billion dollars filtration plant.

B Catskill / Delaware Watershed Area
[ Croton Watershed Area

B Rivers and Reservoirs

Catskill Aqueduct and Tunnels

New Croton Aandm 1

Pepacton S
Reservoir © Conw nyc.gov]ies
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Consume/Share/Conserve Water

(Water Footprint WF)

. . . Direct
WEF of economic sectors in China 2016 (10 6 m?3) water use

j 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 b...)
i
1-Agriculture 158225.1 3547 961941 32410.1 107479 728.8 1077.7 11755.8 11437 3626.6 24316.7 22831.0 5587.4 13067.1 4486.0 1236.2 17576.4 405365.3
2-Mining industry 84.6 331.0 122.6 110.6 100" '36.8 429.7 268.8 101.5 438.5 1086.0 1079.0 252.1 69.8 118.2 26.6 319.6 5076.2
3-Food & tobacco 250.5 43 2636.1 145.4 10.0 15.3 98.2 12.6 40.3 283.8 209.5 62.3 203.8 49.6 13.8 209.0 4291.4
4-Textile, clothing & 11.4 23 23.7 1704.2 \0> 4.4 57 45.9 9.2 23.0 174.1 137.8 24.4 20.4 31.7 10.0 129.4 2421.5

leather products \) C
5-Wood & paper 27.3 8.4 98.1 (J .405.7 14.2 @C 66.5 28.9 159.0 579.0 592.1 88.4 73.9 159.2 47.9 269.1 3705.2
6*E|ECtFICIty,heat& hOt 15"48 [=FaValial AANA A 100N 7 1AL11 £ OQ ANOO N 1227 O AC2N O 1£L0CL N 1AL0N0 7 100 E 1A0C 1 1ANN O ADA T cNnnAa 7 TLA1O A

water 160 0 «

. ~—
7-Coke, gas & oil 2020 O %-
. 1

processing >— 140 06 ( ‘ﬁ*
8-Chemical Industry 8682 2 (@)
9-Non-metallic minera 4.7

I | O 120 < 2 O

products o 100 0 .\@6 Q® * \(\ C‘
10-Metal products 87.4 O le . & Q 6@
11-Machinery & 14.9 S 80 «Q, 6 ,d\ 6\<\ AN

equipment O OO e(/ \&\\ (}0

manufacturing <.r 60 @ @ ,00
12-Building industry 4.1 o O ‘\(\
13-Transportation, postal 50.9 — 40 0 l I Q

services, information P-4

transmission, vZOO — | 1.1 l.l.l-l-l.l 1-:.1-1—1-_1

computer services & LL !

compute = 01 2 3 4 5 6 7 8 9 10 11 12 13 14 '15
14-Wholesale, retail 287.6 S e Cto r

trade, accommodation

& catering
15-Real estate & renting 45.5 11.9 135.8 101.4 68.5 24.7 31.4 108.6 27.2 88.2 662.1 442.6 165.1 326.1 1920.0 146.0 3535 4658.9
16-Financial sector 15.9 3.8 30.5 24.4 17.8 12.6 10.1 27.6 8.5 334 177.8 151.7 53.6 34.7 56.1 175.5 81.7 915.8
17-Other Services 17.2 35 29.1 22.7 16.3 8.9 8.1 29.2 7.2 26.5 2154 218.7 39.2 24.4 26.6 12.9 914.7 1620.6
WEF (B . niained) 161712.0 14489 104200.3 398452 16085.5 15982.8 4777.6 242289 3497.6 14637.8 63211.7 554015 11847.1 23746.6 9917.1 2575.1 30875.8 583991.6

The bold diagonal elements (i=j) are the volume of direct water used by each sector for its own final products.

Zhi et al. 2018



OXBOW LAKES
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Cantonati et al. 202@CharacteristicsMainImpacts andStewardshipof Natural and Artificial
Freshwater EnvironmentgConsequences for Biodiversity Conservatidiater 12: 260.
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Cantonati et al. 2020Nater12: 260. DOI: 10.3390/w12010260






