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Scientists are rallying for action against 'forever chemicals'
in EU waters.

NOS NOUVELLES

h,500+ scientists call on European Commission to defend the EU water law

Hundreds of harmful substances are being detected in our rivers, posing serious risks to aquatic life and our
access to clean water. Alarmingly, less than 50% of Europe’s water bodies are in good health today.

Posté le 6 décembre 2019

Current EU monitoring practices are failing citizens, as they rely on an outdated and limited list of pollutants,
leaving many harmful substances unchecked.

As the European Commission, EU Member States, and the European Parliament discuss EU water pollution
standards in trilogue negotiations, over 450 scientists are urging them to address the increasing threat of
chemical pollution, including PFAS (forever chemicals), in Europe’s freshwater ecosystems.

Scientists and academics concerned by the dire state of European rivers, lakes and wetlands have released a statement calling on the EU to
fully implement and enforce its own water law - the EU Water Framework Directive (WFD) - in order to halt and reverse the catastrophic decline
Less than 50% of Europe’s water bodies are in good health in the World’s freshwater biodive(sity'

today.

Read their letter here.
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Resultados da avaliacao
ecologica dos rios

Macroinvertebrados: 72,275 locais

Peixes: 37,676 locais

64 regioes, 45 pal’ses
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Fish and macroinvertebrate assemblages reveal extensive
degradation of the world's rivers
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The Biological Assessment and Rehabilitation of the World’s
p Rivers: An Overview
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'Y X ) Bernardo R. Quintella 78 ©, Mathias K len °©, Francisca C. Aguiar 1°7, Salomé EP. Almeida 11,
Perla Alonso-EguiaLis 12, Francis O. Arimoro 13, Fiona J. Dyer @, Jon S. Harding 4, Sukhwan Jang 1%,
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Utilizar e fomentar o conhecimento aprofundado dos ecossistemas a recuperar: biodiversidade, funcoes
e servicos, pressoes (tipo e efeito) — séries temporais, bases de dados, artigos cientificos, relatérios,
conhecimento internacional

Proteger - estabelecimento de zonas de reserva, fiscalizacao, monitorizacao
Promover um planeamento e gestao transdisciplinar
Fomentar a gestao internacional dos rios

Investir na sensibilizacao/educacao

Estabelecer objetivos de restauro realistas mas ambiciosos (em termos de pressdes a reduzir ou eliminar,
e de efeitos no ecossistema) - utilizar simulagées do efeito das medidas

Usar técnicas de restauro cientificamente comprovadas

Avaliar o sucesso do restauro com monitorizacao ecolégica - comparar com valores de referéncia,
monitorizagao anterior e posterior

Analisar criticamente solucoes e resultados



17 capitulos. 69 especialistas
Biodiversidade aquatica e Terrestre

Monitorizacao

RIOS DE
PORTUGAL

Pressoes
Restauro

COMUNIDADES,
PROCESSOS E ALTERACOES



Os ecossistemas

ribeirinhos. estuturae

Processos funcionais. Agua e terra.

Canal

Habitats aquaticos
Taludes/Margens
Zonariparia

Leito de cheia

' Montante

Conectividade
longitudinal
Agua
Sedimentos
Organismos
Matéria organica
Energia
Conectividade
transversal

Jusante



Os ecossistemas
I"i beil"i nhOS Variagoes

longitudinais. As bacias hidrograficas.

River Continuum Riverine Ecosystem
Concept

Synthesis

Flood Pulse Riverine
Productivity Model

Fish zones concept

Concept

© RobertSzucs/BNPS

Humphries, 2012. River Ecology and Research



Os ecossistemas
I"i beil’i n hOS. Comunidades

ribeirinhas - aquaticas e terrestres.

Interacao entre as espécies

Interagdo com o meio



Os ecossistemas
ribeirinhos

As espécies estao adaptadas as
condicdes locais devido as suas
multiplas caracteristicas
biolégicas (traits) e portanto
também a zonacao dosrios,
clima, geologia, etc

Os traits bioldgicos estao
indiretamente relacionados com
as funcoes ecologicas dos
organismos (Statzner et al.,20017)

Velocidade da corrente elevada

Animais achatados, com
capacidade defixacao e
animais mais pequenos.

Habitat theory templet (Townsend & Hildrew 1994; Townsend, Dolédec, Scarsbrook 1997)



A a\[a[iagég eco[()gica Em busca das Condigcoes Referéncia dos

rios Portugueses e caracterizacao das

dosrios pOI’tUgueSGS comunidades aquaticas. campanhaINAG 2004-2005




A avaliacao ecologica
dos rios portugueses

Condicao referéncia

Criteriosigerais (normative definitions of ecological status)

Qualidade elevada:

Sem ou quase

Ligeiros desvios dos

nenhumas alteragoes valores biolégicos

de origem
antropogénica aos
valores fisico-
quimicos e
hidromorfolégicos.

Nenhuma distor¢ao
aos valores
biolégicos normais
do tipo.

aos normalmente
associados ao tipo,
devido a actividades
antropogénicas.

Qualidade moderada:

Ligeiros desvios dos
valores biolégicos
aos normalmente
associados ao tipo,
devido a actividades
antropogénicas.

FQ
% 02
02 (mgll)
pH
Condutividade

Oxidabilidade

Alcalinidade
Dureza
88T
Nitratos
Nitritos
Aménia
N-Total
P-Total
Ortofosfatos

1 - Ocupacgdo do solo

2 - Area urbana

3 - Zona riparia

4 - Carga de sedimentos

5 - Regime hidrologico

6 - Acidificagao e toxicidade
7 - Condigao morfolégica

8 - Cont. orgénica e nutrientes
9 — Mass. agua lénticas artificiais
10 - Conectividade rio/segmento

Ocupagio de Solo
Agric. intensiva (Drenagem)
Agric. extensiva (Drenagem)
Areas naturais (Drenagem)
Areas artificiais (Drenagem)
Agric. intensiva (5 km)

Agric. extensiva (5 km)

—

Locais de referéncia

Campanha INAG 2004-2005
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A avaliacao ecologica
dos rios portugueses

Tipologia de rios sensu DQA




A avaliacao ecologica
dos rios portugueses

Tipologia de rios sensu DQA

Grandes Rios

Rio Minho Rio Guadiana



A avaliacao ecologica
dos rios portugueses

Tipologia de rios sensu DQA

Recursos Hidricos - Associagao Portuguesa dos Recursos Hidricos - Volume 30 # 02

TIPOLOGIA E CENARIOS
BIOLOGICOS DO ELEMENTO
MACRONVERTEBRADOS

TYPOLOGY AND BIOLOGICAL SCENARIOS FOR THE ELEMENT
MACROINVERTEBRATES

Maria Jodo Feio
Investigadora Auxiliar do Instituto do Mar // Universidade de Coimbra

Paulo Pinto
Prof. Associado com Agregacao da Universidade de Evora
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Métodos de avaliacao
ecologica dos rios

Quadro 3.5 — Valores de referéncia das métricas do indice IPtlx em rios.

Critérios para a
Classificagao das
Massas de Agua

N.2 taxa EPTtaxa Evenness |ASPT-2 Log

29,0 16,0 0,65 4,48

26,0 13,0 0,63 3,97

30,0 16,0 0,71 4,52

31,5 14,0 0,64 3,80

39,0 18,0 0,61 4,17

° . y'é . 30,5 12,0 0,64 3,67

Elementos de qualidade biologica %0 105 | 056 | 37

Indices DQA

Quadro 3.6 — Valores de referéncia das métricas do indice IPtls em rios.

Tipo nacional indice de qualidade N.2 taxa EPT taxa IASPT-2 Log(S

20,0 8,0 3,60 2,57
$1>100 km2 21,0 9,0 3,37 2,57

indice multimétrico: combinacéo de varios critérios se
julgam relevantes para avaliar as comunidades biolégicas.

Quadro 3.20 - Fronteiras de referéncia das métricas do indice IPtly em grandes rios.

indice Portugués de Invertebrados

Tipo nacional N.2 taxa EPT taxa Evenness IASPT-2 Log(Sel ETD+1)
GR Norte
GR Centro 315 15,0 0,61 4,42 1,70
GR Sul

IPtl, =

N©° Familias x 0,25 +
EPTx0,15+
Equitabilidade x 0,1 +
(IASPT-2)x0,3+

Log (Sel. ETD+1)x 0,2

IPtls = N°Familias x 0,4+ EPT x 0,2 + (IASPT-2) x
0,2 + Log (Sel. EPTCD + 1) x 0,2

Racio de Qualidade
Ecolégica (0-1)

No segundo passo de normalizagdo do indice é considerado o valor de referéncia apresentado no
Quadro 3.21, seguindo a mesma légica de cdlculo atras descrita. Nesta tabela sdo ainda
apresentados os limiares de qualidade aplicaveis para classificagdo deste elemento de qualidade em
grandes rios. Quando o valor do RQE corresponde ao valor-fronteira, considera-se a classe de
qualidade superior (p.e., 0,849 corresponde a Excelente).

Quadro 3.21 - Fronteiras de qualidade do indice IPtly em grandes rios.

Tipo Valor de Excelente/ Bom/ Razodvel/ Mediocre/
nacional referéncia Bom Razodvel Mediocre Mau

GR Norte
GR Centro 0,992 0,849 0,637 0,425 0,212
[




Métodos de avaliacao

ecologica dos rios

Intercalibrating Portuguese classification of Ecological Status (IPtly evaluation system) for
Large Rivers in Portugal based on benthic macroinvertebrates

BQE: Benthic macroinvertebrates

Exercicio de intercalibracao: indices de qualidade biolédgica

e Avaliar se os indices cumprem os requisitos da DQA
e Avaliar se as classes de qualidade sao comparaveis: o Bom
corresponde ao mesmo nivel de degradacédo para todos?

Working Group:
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Comparability of ecological quality boundaries in the Mediterranean
basin using freshwater benthic invertebrates.
Statistical options and implications

M. Feio ¥, |. Ferreira ®, A. Buffagni , S. Erba ¢, G. Dérflinger ¢, M. Ferréol ¢, A. Munné ', N. Prat ,
1. Tziortzis 9, G. Urbanit "



Causas da baixa qualidade
ecologica
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Global Change Biology
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Fish and macroinvertebrate assemblages reveal extensive

degradation of the world's rivers Severely Impaired conditions were correlated with:
Maria Jofio Felo'© | Robert M, Hughes?®® | SoniaR. Q. Serral® | Susan.. Nichols*® | * higher Human Development Index scores — more

Vo AT | o et | ron g’ | vttt | developed countries!

o Vit S | et | wi oo 8ot e oandh . | * poorer physico-chemical water quality

N vtor e Fronis O At | Unine ek | mente T Vrti?te | * lower proportions of protected freshwater areas

Carlos B. M. Alves?* @ | Paulo S. Pompeu?*® | Subodh Sharma®’

Good biological conditions were associated with:
* good water physico-chemical quality
* increased forested areas




Evolucao da qualidade

ecologica dos rios europeus

nature
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Article Open access Published: 09 August 2023
Therecovery of European freshwater biodiversity has
come to a halt
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a, Atimeline of major stressors (above the line) and environmental legislation (below the line) affecting Europe’s freshwater ecosystems (citations are provided
in Supplementary Table 1). UN/ECE LTRAP, United Nations Economic Commission for Europe Long-Range Transboundary Air Pollution. b, The sampling sites
(points) and the rate of temporal change in taxon richness of freshwater invertebrate communities (colour of points) across 22 European countries (black). ¢,
The distribution of sampling sites over time and countries. ‘Other’ includes countries with fewer than 50 sampling sites.



Efeito das espécies
exoticas na avaliacao
ecologica
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Reservas fluviais

Biodiversity and Conservation (2024) 33:439-462
https://doi.org/10.1007/510531-023-02774-w
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Check for
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Fluvial protected areas as a strategy to preserve riverine
ecosystems—a review

Helena l. L. Valentim'? - Maria Jodo Feio? - Salomé F. P. Aimeida’

Science of the Total Environment 958 (2025) 177878
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Assessing the effectiveness of terrestrial protected areas towards
riverine ecosystems

Helena L. Valentim®®", Maria Jodo Feio °, Salomé F.P. Almeida®
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. "/ O 128streams inside terrestrial

/"_‘\r o ! protected areas Biological quality

I
/
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V 91 streams outside terrestrial

protected areas
Functional Traits

" (cell-sizes, life-forms,
_ : ecological guilds)

{ )
SRS -
! & IH . - Abiotic parameters
W o i, (NO3, NO,, NH,, Pry)
/ N = o N
| | By ‘.:.

(6]
Qz Rarity metrics
(Red List)

1 No effect ‘

I T inside protected areas ]

Functionally different
communities inside and
outside protected areas

’ T outside protected areas

71 threatened species

inside protected areas

Implementation of Freshwater Protected Areas

9 v 11 1 protection

* As areas protegidas terrestres fornecem
alguma protecao aos rios dentro de seus limites.

* Apreservacao eficaz requer aimplementacao de

areas fluviais protegidas dedicadas



Reservas fluviais

* Implementacao - paradiscussao

GOVERNANCE STRUCTURE & STAKEHOLDER INVOLVEMENT
Cross-cutting foundational

2.1. Mapping and Definition of
Protection Zones

2.2. Legal and Institutional

Designation Processes 3.1. Management Plan

3.1.1. Definition of Conservation Objectives

2.3. Institutional Endorsement and
(olitical Commitment / 3.1.2. Assessment of Pressures and Threats

3.1.3. Design and Im plementation of
Management Actions

3.1.4. Funding and Capacity Building
3.1.5. Monitoring Requirements and Design

3.1.6. Periodic Evaluation, Communication of
Results, and Adaptive Revision of Measures

3.2. Integration with Land-Use Planning and

st—Sector Coordination




Servicos dos
ecossistemas ribeirinhos

-

Regulacao
da qualidade da dguado ar e
solos, clima, mitigacdo de
cheias, protegao contra ruido,
vento, polinizacao...

Provisionamento

Agua, alimento, plantas
aromaticas e medicinais
madeira, ...

Fungoes e Habitat
Habitat, Producao primaria,
reciclagem de nutrients e energia,
decomposicdao de matéria organica...

Culturais
_ Lazer, valor estético,
e relaxamento, educacao, ...

Common International Classification of Ecosystem Services (CICES),
European Environment Agency




Condicoes abidticas Habitats
Clima
Processos ecolégicos

OneAq uaHealth'@

www.oneaquahealth.eu %
&
<

2
.\6&
2
o

Saude ambiental

Importante no contexto da
sustentabilidade,
aumento da urbanizacao
na prevencao de
epidemias, pandemias e

Saude dos Saude humana prevencgao dos efeitos de
animais e plantas eventos extremos

E portanto, € importante a
ter em conta no contexto
do restauro ecolégico.

Populacdes, comunidades
Organismos


http://www.oneaquahealth.eu/

Riscos para a saude humana da degradacao dos ecossistemas
ribeirinho

Conversao do valor do servico em % de risco (perda do servico)

-

Servigcos Problemas de Saude Humana Risco paraa Riscos de saude fisica

associados populacao da cidade associados a ma regulagdo
(variacdo entre indicadores do climatica (especialmente
Mesmo servico) temperaturas e humidade), e

ma qualidade do ar devido a

Regulacao Doencas cardiovasculares e respiratorias, 26% - 56% "~ L
climatica problemas de pele... degradagdo das zonas ripicolas
e
Qualidade do Doencas pulmonares e neuroldgicas, 59% baixa qualidade ecolégica das
ar impactos no figado, bexiga, sangue, ribeiras
sistema reprodutor e cardiovasculares
Qualidade da Doencas entéricas, e associadas a 13% - 55%
agua vetores
Educacaoe Perda de oportunidades para a 19% - 36% .
desenvolvimen manutengao de capacidades cognitivas Elevado pc.>tenC|aI de .
to cognitivo (e.g. deméncia, alzeimer), educagao desenvolylmento cognitivo
ambiental, sociabilizagdo, conexdo com a mas servicos terapeuticos
hatureza associados a zonas calmas e
tranquilas e temporal getway
Servigos Pior sauide mental 0-69% muito limitadas.
terapeuticos

Sousa et al. 2025. Cities and Health



Riscos para a saude humana da degradacao do ecossistema

€ ¥ Routledge
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Risks for human health from the loss of urban stream ecosystem services

Maria Carolina Sousa(®*®, Andreina Zerega(»*°, Ana Raquel Calapez(®?, Sénia R. Q. Serra(®?,
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ABSTRACT ARTICLE HISTORY
Freshwater ecosystems have the potential to provide services that benefit human society; Received 17 March 2025
however, their degradation in urban areas can lead to significant adverse effects on human Accepted 3 September 2025
health. We proposed and tested, with a case study (Coimbra/Portugal), an innovative approach KEYWORDS

to calculate those risks based on the loss of specific ecosystem services provided by urban  prechwater: cities;
streams that have a higher potential of influencing human health. At the city level, there were urbanisation; regulating
potential risks of health disorders due to poor air quality (55.5%), impairment of climate services; cultural services;
regulation services (32.8%), and degraded water quality (24.7%). Potential risks related to low well-being
educational and cognitive development (55.9%) and therapeutic services of the streams

(34.4%) were predominantly associated with the reduction of the quality of riparian

vegetation or stream artificialisation. We concluded that this could be a useful approach to

assess the potential risks of freshwater degradation for human health and to guide cost-

effective restoration measures of urban stream ecosystems and preventive measures for the

health of cities’ human population. Although conceptually oversimplified, this model also

points out information gaps and opens ways for further research focused on demonstrating
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Key indicators of ecosystem and biological health

Diatoms

nal

Diatoms are ubiquitous in aquatic environments and a key
component of river ecosystems, contributing to primary
productivity, nutrient cycling and oxygenation.

Pollutants such as heavy metals, pharmaceuticals and other
may cause deformities in the frustules (valves — external
silicate walls).

Certain diatom species can form harmful algal blooms
(HABS) in freshwater environments. These blooms can
produce toxins and/or deplete oxygen levels in the water,
harm aquatic organisms, leading 1o fish kills and posing
risks to human heal gh contaminated water or food
consumption. These algal blooms can proliferate with water
pollution though human activities, such as nutrient runoff
from _agriculture, urban development, and industrial
activities.

Importance of indicator

They are widely used as bioindicators of water quality,
presenting high sensitivity to_environmental ~changes,
organic pollution, and_ecutrophication. Induce  selection
pressure, change in abundances, diversity loss, and increase
‘mortality rate.

They are among the biological quality elements used in the
assessment of the_ccological quality status of rivers,
according to the European Water Framework Directive
(2000).

The alteration in the structure of the aquatic communities

indicates alteration in ecosystem functioning and ccosystem
services.

2 ultceonesquatentinry W GOnerquealty  § Onesquaheatth

e e SHINE

Q...

OneAqua Health@

Periphytic diatoms are scraped from the surface of
submerged_stones/substrate. They can also be collected
{5oum e sodicncnt or from the surfacs of suslic pl:nls

Samples are cleaned in the laboratory using ni
potassium _dichromate at room iemperature fm 24h
(European Committee for Standardisation, 2003) to remove
organic content. Permanent slides arc prepared using
Naphrax®. About 400 diatom valves are identified and
counted per sample, following the European standard
(European Committee for Standardisation, 2004).

The identification is performed under a microscope to
species level based in their morphology. Samples can also
be identified through metagenomics.

Common biotic indices used to reach the biological qualit
status are the Biological Diatom Index (IBD) (Coste et .
2009), and the Indice de Polluoses PS) (Coste in
Cemagref, 1982). In the European Union each member-state
adopted their own index, and reference values for
diffoest types’ of rivess mut be considered In the
evaluation.

Representation of a diatom
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Almeida
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Key indicators of ecosystem and biological health

Amphibians

Rational w is the indicator measured?

ital
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wh on
aquatic ecosystems for reproduction makes them
vulnerable to  environmental changes.  Their
physiological sensitivity, especially their permeable
skin, allows them to function as excellent bio-indicators
of ecosystem health, providing early warnings of
environmental contamination.

Furthermore, amphibians deliver important ecosystem
services by controlling pest populations (e.g., reducing
the transmission of mosquito-borne diseases), serving
as a food source for other wildiife, and facilitating
nutrient cycling between terrestrial and aquatic
ecosystems.

are sampled with a hand net (mesh size 3-
Emm) by wading a total length of 100 meters in each
stream, covering various habitat types (i.e., lentic and
lotic zones). Along each transect, amphibians (adults,
larvae and eqggs) are captured, identified and counted.

The body condition of the animals is assessed through
their weight and size (using a calliper). In addition, buccal
and skin swabbing may be conducted. The swabs are
placed in a sterile, labelled tube and stored on ice for later
analysis of Ranavirus and Bd..

All animals are released. Standardised biosecurity and
sanitation procedures should be implemented between
sampled and across various sampling
es should be used to handle the animals,
and callipers and weigh pans must be thoroughly wiped
down with 70% ethanol and rinsed with distilled water
after each use.

Importance of indicator

Urbanization seems to influence the diversity,
population, and disease dynamics of amphibians.
Habitat loss and water contamination are extensively
documented causes of amphibian population declines.

The number of endemic and vulnerable species is
associated to a better ecological condition of streams
while more degraded streams may be a source of
several pathogens affecting amphibians.

Infectious diseases have been recognised as key
drivers of amphibian extinctions, specially those
resulting of infection by ranaviruses and
chytridiomycosis (caused by the fungal pathogens
Batrachochytrium  dendrobatidis  (Bd),  and
Batrachochytrium sglamandrivorans,

Photos of amphibian surveys

Photos: C. Vigileos ond G. Silva
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Key indicators of ecosystem and biological health

Diptera Adults

By tracking how different Diptera adults respond to urban
pressures and restoration, this indicator highlights when
ecological imbalances may translate into increased vector
presence and health risks for humans and other ani

Diptera include some of the most medically relevant taxa
worldwide, such s mosquitoes (Culicidae, biting midges
(Ceratopogonidac), (Phlcbotominac),  an
blackflies (Simuliidae).

Some taxa may transmit viruses, parasites and bacteria
through blood-feeding. Changes in their abundance or
distribution can therefore signal shifts in the risk of vector-
borne diseases within urban environments.

\

Culicidae, Aedes sp. Simuliidae

portance of indi

or

Diptera adult assemblages integrate signls from aquatic
sembaquatic, and terrestrial 1wxa, capuring ecologial
repons ity tieiellig iparian zones,

urban babitas, These groups include Ley cenlogial
functional roles (decom llinators, herbivores,
predators, parasites) as weh 5 medically relcvant vecors
capable of transmitting pathogens, including invasive
species expanding under favorable conditions.

Repeated measurements across space and time provide
insight into ecosystem condition and vector-borne health
risks for humans, livestock, pets, and wildlife.

Changes in Diptera communities can reveal environmental

changes, babiat degradation, shifis cxpectedunder

climate, land-use and restoration

faxa (eg., Culicidac) are already ool bl
h purposes, other complex but informative groups

sln:nglhen ecological assessment.

‘This_indicator supports One Health policy by linking
biodiversity, environmental quality, and human health and
well-being,  helping definecity-specific basclines for
informed urban planni
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the indicator measured

Riverne Dipters adult avemblages are assessed.
standardized ps (6., Biogents BG-Pro.
with CO, gcn:rxlod by dry joe sublimation powered by &
powerbank).

At l:zsl twotrps are placed per site slong the wban sream,
ideally 25 m apart (minimum 5 m), avoiding direct
cxposum 1o sunlight.

Traps operate overnight, from a few hours before sunset to
a few hours after sunrise. Afier collection, samples are
transported in a cooler and stored at ~80 °C upon arrival in
the laboratory.

Specimens are then morphologically identified under a
stereomicroscope, and community metrics _(richness,
abundance, taxonomic composition) are quantified. These
metrics are then related o environmental and climatic
variables to assess ecological patterns and responses.

Additionally, pathogen screening can be performed by
exrcing DNA and RNA from poois of previously
identified frozen specimens (grouped by spec
date), or by preserving_individuals in RNAL e Ths
enables extraction, amplification and sequencing for the
detection of viral, bacterial or parasitic pathogens.

|~ CO, trap at site

Morphological ID:

Dipteran adults offer a sensitive early-warning
indicators of urban stream health

Doneaqohealthen 12 oonsoneagustealihes W EOnorquatieatsh  f Onesguahesth  VISIT OUR OPEN INFORMATION HUB NOW!

@

SHINE

NP D s

hbe D @



http://www.oneaquehealth.eu/

Gestao transdisciplinar e ferramentas de
apoio a monitorizacao e decisao o o i man s

-

T COIMBRA

One/\.mmHealth'\:iS

PROTECTING URBAN AQUATIC ECOSYSTEMS TO PROMOTE ONE HEALTH
Grant Agreement: 101086521

D2.4 Catalogue of measures for urban aquatic
ecosystems rehabilitation




Obrigada!

e Freshwater

- Ecology

https://www.facebook.com/Freshwaters.mareuc/

Funded by
the European Union

- ) MARE ﬁ S Frte One laHealth "“D

UNIVERSIDADE DE COIMBRA


https://www.facebook.com/Freshwaters.mareuc/
https://www.facebook.com/Freshwaters.mareuc/

	Slide 1: Restauro ecológico: estratégias para um futuro sustentável”  
	Slide 2: Que futuro para os rios?   
	Slide 3: Resultados da avaliação ecológica dos rios    
	Slide 4: O que ter em conta para um restauro sustentável...   
	Slide 5
	Slide 6: Os ecossistemas ribeirinhos. Estrutura e Processos funcionais. Água e terra.  
	Slide 7: Os ecossistemas ribeirinhos Variações longitudinais. As bacias hidrográficas.  
	Slide 8: Os ecossistemas ribeirinhos. Comunidades ribeirinhas – aquáticas e terrestres.   
	Slide 9: Os ecossistemas ribeirinhos  
	Slide 10: A avaliação ecológica dos rios portugueses  
	Slide 11: A avaliação ecológica dos rios portugueses  
	Slide 12: A avaliação ecológica dos rios portugueses  
	Slide 13: A avaliação ecológica dos rios portugueses
	Slide 14: A avaliação ecológica dos rios portugueses
	Slide 15: A avaliação ecológica dos rios portugueses  
	Slide 16: Métodos de avaliação ecológica dos rios   
	Slide 17: Métodos de avaliação ecológica dos rios   
	Slide 18: Causas da baixa qualidade ecológica  
	Slide 19: Evolução da qualidade ecológica dos rios europeus    
	Slide 20
	Slide 21: Reservas fluviais
	Slide 22: Reservas fluviais
	Slide 23: Serviços dos ecossistemas ribeirinhos
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30: Obrigada!  

