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Water scarcity world map

GLOBAQUA

THIRST water scarcity is greatest in the Southern Hemisphere but is emerging as a
major problem in some industrialized countries.

u Little or no water scarcity » 2

Approaching physical water scarcity
= Physical water scarcity
B Economic water scarcity
' Not estimated

NOTE: Physical water scarcity occurs when water resource development approaches or exceeds sustainable limits. Economic
water scarcity occurs when water in nature is available locally to meet human demands but lack of human, institutional, and
financial capital limits access to it. SOURCE: International Water Management Institute
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Changes in the risk of climate change

Atlantic
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Increased
irrigation needs
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Shiftsinland use
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Mountain regions
Loss of glaciers
Alteration of
hydrological regime
Loss of biodiversity

Boreal \\
Alteration of
permafrost
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Continental \
Increased floods
Shifts in optimal
conditions for
farming

=, Soil erosion J

Mediterranean

Increased drought
Decreased wateravailability
Deterioration of waterquality
Increased irrigation needs
Loss of biodiversity

Summary of changes in the risk of climate change
for agricultural water management in Europe
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Impairment of aquatic ecosystems
GLOBAQUA

» Freshwater ecosystems are one of the most heavily altered ecosystems
» Loss of taxonomical and functional biodiversity

« Multiple environmental stressors (including chemicals) threaten the biodiversity of
65 percent of the world’s rivers

Vorosmarty et al., Nature, 2010
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Motivation: Specificity of Mediterranean rivers J‘E
GLOBAQUA
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SCARCE

Assessing and predicting effects on water quantity and quality in
Iberian rivers caused by global change
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GLOBAQUA @

Managing the effects of multiple stressors on aquatic ecosystems
under water scarcity GLOBAQUA
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Cca
34 SCARCE & GLOBAQUA approach @

AQUA
SCARCE & GLOBAQUA are a multipurpose projects that aim to:

= |dentify the prevalence, interaction and linkages between stressors in multiple stressor
situations, and assess their effects in the chemical and ecological status

=  Water scarcity as a central stressor.

= Holistic approach, including water quality, hydrology/hydromorphology, and
ecosystems status with the effects on socio-economical regional development

= From chemical cocktails to stressors cocktails, from traditional stressors to emerging
stressors (climate change, invasive species, emerging cont)

= Establish cause-effect relationships using experimental manipulation and integrative
modelling

= Focus on the cumulative impact of multiple stressors affecting structure(biodiversity),
functioning , ecosystem health and species

= |Improve water management practice and policies by taking into consideration the
influence of multiple stressors

= Consider the WFD (2000/60/EC) and other related regulations

= Analysis of current policies and scenarios of alternative management practices and
policies

= Involvement of stakeholders
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A hierarchy of effects in Mediterranean rivers
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Why Should We Care About
Temporary Waterways?

V. Acuiia, ' T. Datry,2 J. Marshall ** D. Barcelo,"* C. N. Dahm® A. Ginebreda,® G. McGregor,®

S. Sabater,"’ K. Tockner®* M. A. Palmer™'*

proposed ruling by the U.S. Envi-
Aronmental Protection Agency (EPA),

aimed at clarifying which bodies of
water that flow intermittently are protected
under law (/), has provoked conflict between
developers and environmental advocates.
Some argue that temporary streams and riv-
ers, defined as waterways that cease to flow
at some points in space and time along their
course (see the figure, left) (Fig. 1) (2), are

Failure to recognize, understand, and man-
age temporary waterways leads to serious
degradation of aquatic ecosystems accompa-
nied by negative impacts to the societies that
depend upon them.

Current Conservation Status

Traditional flow-gauging systems have vastly
underestimated the number of intermittently
flowing streams and rivers in most regions,

Intermittently flowing streams and rivers
should be recognized, afforded protection,
and better managed.

and services. They are critical conduits for
water, energy, material, and organisms even
when surface water is not present (/). Shal-
low subsurface flows may connect dry parts
of a stream or river to downstream sections
that have permanent flows, are often critical
for the supply of water in permanent down-
stream parts of a river basin, and support
diverse hyporheic biota (/7).

Temporary waterways are also impor-
tant conduits for lateral exchanges, as they

Science, 2014

i from www.sciencemag.org on March 7, 2014
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Organic Micropollutants: Occurrence & Risk

GLOBAQUA
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Spatial Extent of Risk-Acute and Chronic Risk @
GLOBAQUA

Metals-Acute risk Organic pollutants-Acute risk  Organic pollutants-Chronic risk
Total 44% of sites Total 42% of sites Total 100% of sites

M. Kuzmanovié, A. Ginebreda et al. STOTEN., 540,324-333, (2015)
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Relationship between invertebrate communities and toxic stress G'
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TUpesticides

SPEAR («SPECIES AT RISK») index decreased with increase of pesticide toxicity
Evidence of pesticide effects im macroinvertebrate communites

SPEAR index -correlated only to TUpesticides

No correlation of the agricultural land use and SPEARindex (pesticides were also
present at sites with mostly natural land use)

Kuzmanovi¢, M et al. Sci Total Environ 2015, 540, 324-333
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Medidas estructurales de la comunidad bioldgica; (e,
respuestas a los estresores quimicos e hidrologicos J
OBAQUA
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Concurrent effects of multistressors on ecosystems in ?’G’
Mediterranean rivers

GLOBAQUA
PARTIAL RDA

Phys- Chem variables
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% explained variance
TOTAL: 85.1

Pollutants

Herbicides
Pharmaceuticals non-antibiotics
Industrial products

a
1d§c IC(F;AQ S. Sabater et al..Environmental Pollution 2016, 210, 303-314



http://upload.wikimedia.org/wikipedia/commons/b/b7/Flag_of_Europe.svg

V -8
Identificacion de rasgos bioldogicos en comunidades bioldgicas afectadas por

perturbaciones ambientales

* 1508 datos (puntos x
fecha)

* 148 taxones

* Nutrientes, SOM,
Insecticidas, presencia de
embalses, extraccion de
agua, hidromorfologia
(IHF)

. 414 punt
% " - Community pLntoS

Substrate
' relationship

Mondy et al. 2016, STOTEN
Kuzmanovic et al. 2017, STOTEN
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WWTP effluent effects on invertebrates: stress or subsidy? @
AQUA
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Effects on the distribution of Antibiotic
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Analysis: Quantification of
target ARGs (Sul-I, Sul-Il,
gnrS, ermB, vanA , tetM,
tetW, blaggy Intl-1) by gPCR.
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Contents lists available at ScienceDirect

Science -
Total Erviron ment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Fluvial biofilms exposed to desiccation and pharmaceutical pollution:
New insights using metabolomics

Albert Serra-Compte 2, Natalia Corcoll *°, Belinda Huerta ?, Sara Rodriguez-Mozaz ?, Sergi Sabater ¢
Damia Barcel6 9, Diana Alvarez-Muiioz >9*
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ECOMETABOLOMICS BIOMARKERS (lipids)

Ci6H250;
CysH290;5 CygH350,P
CieH10; CppHe30; GHyO4
CiaH2;0; CouHg0;
CigH3,0;

 Biofilm metabolome was profiled after desiccation and pharmaceutical pollution.

» Biosynthesis of fatty acids was the main metabolic pathway disrupted in biofilms.

» Desiccation was the major stressor when co-occurring with pharmaceuticals exposure.
» A link was established between biofilm metabolome and structural parameters.
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Summary 9

AQUA
There was a double gradient of stressors acting at the sites:

= One defined by chemical inputs (DIN, TP, DOC; Pharmaceuticals)
= Another associated to water flow alteration

The biota received two simultaneous, and somehow contradictory, effects:

= One of subsidy, expressed by higher nutrients and DOM
= One of stress, caused by the excess of nutrients and the organic contaminants

The streams submitted to such a simultaneous chemical stress and altered
hydrological conditions:

= the chemical inputs could be hardly diluted in some of the sites

= the production of ARG was higher in waters receiving untreated waters

= the microbial community was inhibited on their P-uptake rate in the impact sites

= the invertebrate community showed effects on their overall composition, food-web
strategies: decrease shredders and increase of filter feeders

but the size of invertebrates increased- expression of subsidy effects?
Desiccation was the major stressor, s compared to PPCP-metabolomics

Trait diversity was high in pesticide impacted sites versus urban sites
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Incorporacion de medidas de funcionamiento a la AQUA
diagnosis y gestion de los ecosistemas fluviales

v" Funcionamiento explica como se transfiere energia y materiales en
los ecosistemas

Ejemplos: produccion, respiracion, asimilacion de nutrientes,
eliminacion de materiales (incluidos contaminantes)

Componente esencial de la salud de fluvial

Puede afectar a la estructura

Del funcionamiento dependen los servicios ecosistémicos
Esta explicitamente contemplado en la DMA

AN

AN NI NN

DIRECTIVA 2000/60/CE DEL PARLAMENTO EUROPEO Y DEL CONSEJO
de 23 de octubre de 2000
por la que se establece un marco comunitario de actuacién en el dmbito de la politica de aguas
21) «estado ecologicor una expresion de la calidad de la
estructura y el funcionamiento de los ecosistemas acuiti-
cos asociados a las aguas superficiales, que se clasifica con
arreglo al anexo V;
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Incorporacion de medidas de funcionamiento a la diagnosis y gestion de
los ecosistemas fluviales
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