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Vo3 Today, almost a billion people suffer from hunger
¥ (Water, Energy and Food Security Nexus, 2011)

1.4 billion lack access to a reliable electricity supply, and 2.7 billion
depend on traditional sources of bioenergy such as wood as their main
fuel for cooking and heating (WWF, 2011a)




Agua Potavel Disponivel... 2010

Drinking-water: except for Sub-Saharan Africa,
most countries are on track to meet the MDG target
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Source: WHO/UNICEF 2010



Saneamento... 2010

Sanitation: most countries in Sub-Saharan Africa and in Asia are
not on track to meet the MDG target

Progress towards MDG target
i

- ontrack

Source: WHO/UNICEF 2010



INDICE DE DESENVOLVIMENTO HUMANO (UN, 2014)




...Measure of human development in the country developed by
United Nations Program for Development.

= statistical social indicator consists of three parameters:
- (measured by life expectancy af
birth).
- (measured by adult literacy rate and
combined gross enrollment rate in primary, secondary
and higher education, as well as the year of compulsory
Yeigleleligle)

: (measured by N
USA dollars).
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Mas é sempre fundamental

Agua + Alimento + Energia

WATER IS NEEDED
FOR FOOD
PRODUCTION

FOO0 PRODUCTION
USES A LOT OF
ENERGY

ENERGY CAN
BE PRODUCED

FROM FOOD CROPS

FOOO PRODUCTION
AFFECTS WATER
AVRILABILITY

WATER IS NEEDED
FOR ENERGY
PROCUCTION

ENERGY 1S
USED FOR STORING,
CLEANING AND
TRANSPORTING WATER




Disponibilidade de Agua ...

Average River Flows and Groundwater Recharge

-,

Countries with
the least freshwater resources

Egypt : 26
United Arab Emirates : 61

Countries with
the most freshwater resources

Suriname 1 479 000

Iceland : 605 000

= 1000 1700 5000 15000 50000 605000 M° per capita per year

@) . .
I“-‘?"} | Data not available !}

Source: World Resources 2000-2001, People and Ecosystems: The Fraying Web of Life, Word Resources Institute {(WRI), Washington DC, 2000




Onde esta a agua doce...

Glaciers and permanent ice caps (km?)
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» Only 2.5% of Earth’s water is fresh

- Almost 70% of that is locked up in
glaciers, ground ice, permafrost, and
permanent snow cover

» Freshwater lakes and rivers account
for less than 0.3% of total global

freshwater

» Groundwater accounts for more than
30% of global freshwater resources

National Geographic April, 2010

If all the world’'s water were
contained in a 1-gallon jug, the
amount available for human use

would fit in a tablespoon




Scarcit Stress
-
» -
|:| Insufficient Data ”~

1,000 1,700 2500 &,000 15,000 70,000 684,000

Summary of the World Water Crisis and USG Investments in the Water Sector, USAID, 2010



Scarcity ‘ Stress

| | ] B [ | Insufficient Data

1,000 1,700 2500 @000 15,000 70,000 684,000




©  dam locati ~ i
dam location ©  dam location

®  damlocation . ;
@ damlocation

1800 1900 1950 2000




-~

e s S - Coastal zone now gets 30% less sediment

—

[ 120-40 « 700% increase in water held in rivers
i = = « Tripling of river runoff travel times
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Water Storage per Person (m3) - 2008
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PERSPETIVA GLOBAL
USOS DA AGUA (%)

Mundo Amérnica do Europa Alrica America

Norte e Central do Sul
Bl Consumo doméstico I Industria B Agncultura
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POLUENTES EMERGENTES  [ygn

PRECISA 3
DE MIN!! |~

' DOENCAS VINCULADAS
PELA AGUA

TRIHALOMETANOS

| l
E 1t,>1duo.s canceriger
en el agua del grifo
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Explosive Growth in the ECB's Balance Sheet
(Si f Balance Sheet, E billion)
— European C al Bank Liabilities

A
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World Population: Past, Present, and Future

= World Population 10.856 b | July 01, 2100

<= During the 20th century alone, the ] 7 Biion
population in the world has grown from ] & Bition
1.65 billion to 6 billion.

.| 4 Billion

< In_1970, there were roughly half as many
people in the world as there are now.

.| 3 Billion

.| 2 Billion

.[ 1 Billion

< Because of declining growth rates, it will
now take over 200 years to double again [

.| Industrial Revolution
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The chart above clearly illlustrates how world population has changed in history.
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O Ciclo da Agua esta acelerado?



© Arne Naevra (Norway)

Effets du changement climatique sur le phénoméne de ruissellement (20471-2060 7 1900-1970)
(source : Global warming and water availability, P.C.D., Milly. United States geological survey USGS)
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w—@— Historical

w—@== 2012 Estimate

mCmmm RCP8.S ~ wwmCmsm RCP4.5

" RCP6 m=Omm= RCP3-PD
Historical uncertainty
Earlier scenarios

| 2013-2015
UNFCCC
review

Inclusion in

Copenhagen
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\ |
. :\\ ‘\\‘
Adopted by | \ \
the EU \ 2
Council
/

CO, emissions from fossil fuel burning and cement production (GtCO, yr')

» O aumento das emissoes de CO, esde 2000 reduziv significativamente a
probabilidade do aumento médio da temperatura ser de 2 °C...até 2050 é
esperado um aumenio de 4 °C !
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Federacao da Russia em 2010: ;
Mortalidade associada de 55000 pessoas; _
Decréscimo da produtividade agricola de aprox 25%; :

Mais de um milhdo de hectares de area ardida;

Perdas econdmicas de1000 milhdes de dolares ...1% do PIB.
(Barriopedro et al., 2011) O n d q s d e




Major floods and droughts worldwide in 2002

B

v £33 Flood {23 Drought
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Ethiopia India @ (2 Philippines ; - 2
& Q Vietnam —
@ Sri Lanka _ = — ot @ Ecuador
K Q Indonesia R
S Micronesia
" Peru
?“‘*W @ @ Bolivia

Uruguay
There is pressing need to develop advanced risk
v ianagement.on.water-hazard.in.order.to.secure
human life and ensure sustainable socio-economic
development and poverty alleviation.




Going Hungry

Consequences of the Belarus &= =
food crisis Urbekistan
@ Unrest/protests Croatia ?erbia —_—
== Export ban/restrictions Egypt Pakistaé G
] ) Burkina
Mauritania @ Faso giger Yemen — - Bangladesh
O Haiti Senegal P Sudan. ) &2 India
5P oS o @& Cambodia
Ethiopia &~
vory Coast &)  cameroon Sri Lanka S
O & lanzania
Bolivia Indonesia
Peru <= Mozambique &) & =
— 1000
Argentinia
- 800 "one bushel of wheat

weighs around 27 kg

600 — > .
Grain prices Wheat
in dollars per 100 bushels*
400 —
200 Rice
per ton

— Sowurce: Thomson Financial Datastream, FAO
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* FOME?

* PERDAS HUMANAS®<

NSTABILIDADE SOCIAL® Ex.Aumento do preco dos alimentos!
pomoe=ra | [ = K |

- > -




Source Activilies

Iy Domestic Waste Agriculfre  Malure

and Transport activities managenmant
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Transpor Environmental concentrations

Transformation
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Exposure distribution
Time-activity

Dose
Absorbed dose
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(@) World Health f‘%ﬁ Health effects

The Health and Environment
Linkages Initiative (HELI)

N7 Organizati
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Maorbidily
Marialfy

Briggs D Br Med Bull 2003:68:1-24



Cardiovascular Disease  Respiratory Disease

« Atherosclerosis » Asthma : —
, * Hypertension * Allergy/Hay Fever ° & y
* Ischemic Heart Disease  + Adult Respiratory 1A

« Stroke Distress Syndrome
« Chronic Obstructive Pulmonary Disease
* Influenza
* Lung Cancer
* Pulmonary Fibrosis
« Pulmonary Inflammation/Pneumonia




PDSI - Outubro 2017
PDSI - October 2017
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Classe PDSI

Oceano

Distribuicao espacial do indice de seca meteoroldgica em 30 de outubro 2017

https://www.ipma.pt/pt/media/noticias/news.detail.jspef=/pt/media/noticias/textos/rel-clima-outubro-2017.html
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Portugal sob aviso vermelho com a aproximacao da ...1 ano apoés a tragédia dos

incéndios!
“Ventos de 130 km/h, chuva, trovoada e agitacao maritima: Portugal pode enfrentar nas proximas horas a

tempestade mais poderosa dos ultimos 176 anos. Depois de passar pela Madeira, o furacao Leslie chega ao
continente esta noite colocando 13 distritos sob aviso vermelho. Ha ainda a possibilidade de cheias e queda
de arvores.”
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(UN International Decade of Action for *Water for Life’ 2005-2015)

A concentracdo de pessoas, infraestruturas e servicos aumentam
a vulnerabilidade nas cidades...
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The global population landscape has changed
in the past decade.

#For the first time in history, the majority of
the world’s population lives in cities, with
urbanization growing fastest in the developing
world (Buhaug and Urdal, 2013).
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- World Cities Exceeding 5 Million Residents




— unicef &

AN URBAN WORLD

This graphic depicis countries and territories with 2050 urban populations
exceeding 100.000. Circles are scaled in proportion to urban population
size. Hover over a country to see how urban it is (percentage of people
living in cifies and towns) and the size of its urban population (in millions).

@ 2030
| ® ® e
Germany -
61M Urban Population . ®
78% Urban .. ‘
4 I c
.. )
@
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. Nigeria
@ 124n . ‘
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Urban Population
® Greater than 75%

50% - 75%
® 25% - 50%
@ Less than 25%

Notes



Percentage urban

B 80 or over

¥ 60 to 80

¥ 40to 60
2010 40
Less than 20

Urban agglomerations

'Megacities of 10 million or more
Large cities of 5 to 10 million
® Medium=sized cities of 1 to 5 million

Cities of 500 000 to 1 millicn B Percentage and location of urban agglomerations (UN, 2014)
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global freshwater use is ~4000 km3/year
~10% of the renewable supply (44,800km3/year)
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Projected water supply deficit for London (Thames Water)

http://aaronbh2o.blogspot.com/2015/07/water-in-future-cities.ntm



http://aaronbh2o.blogspot.com/2015/07/water-in-future-cities.html
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= Procura urbana crescente leva a da agricultura
PAra 0s Usos urbanos

« Aumenta a ‘pegada urbana’ (hidrica, energética, ecoldgica) - as
de dgua vao sendo , levando a
Nna mesma ou noutras bacias hidrograficas

vizinhas

> e a dgua que ai é necessdaria a escala regional e
dentro das bacias hidrogrdficas, nos sistemas ecoldgicos e
hidroldgicos



com Avaliagao e Conirolo de Riscos
Public Health Risk Minimization

@ Reuse benefits and potential health risks of applications
should be evaluated carefully...

Waterborne bacteria Salmonella sp; Vibrio cholera;
L™ |Legionellaceae

Protozoa R/ . = Giardia lamblia;
Cryptosporidium sp.

Helminths SR Ascaris; Toxocara; Taenia;
R LY Ancylostoma
Viruses b SN Hepatitis A virus; Rotaviruses;
TANRE Enteroviruses




Public Health Risk Minimization

== These risks can be minimized by proper treatment, disinfection, and controlled use of
reclaimed water. If adequate measures to minimize risk cannot be implemented
consistently, wastewater reuse should not be adopted!

Membrane process and material scale

Scale 0001 Um 0.01 Um 0.1 um 1 Um

Molecule
’. . ~ .
< Colloidal silica

>

F s

: Dissolved (e |
Materials e Giardia
Organic matter

J : - | cyst |

‘ Metal lons

' Pesticide ' '
; - Bactena

N | Sand
Membrane -l RO bq NF I f?l:el'




Public Health Risk Minimization T

DAAGUA

WATER REUSE TECHNOLOGIES

...11sks can be minimized by proper treatment
Disinfection:

- Chlorine

- Ultraviolet (UV)

T
QZOlle e TR
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da agua

= Os problemas da adgua sdo cruciais e sQo
qgue ultrapassam a esfera tecnica

«  As mudancas globais (demogrdaficas, econdmicas e climdaticas) vém
complicar o exercicio do

« Na drea da governanca urbana, assume-se a necessidade de abordar
o ciclo urbano da dgua numa entre os servicos e
OS recursos de agua, e a par do :
num quadro de
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http://e2designlab.com.au/projects/industry-tools-support/i 32-concept-design-guidelines-for-water-sensitive-urban-design



http://e2designlab.com.au/projects/industry-tools-support/i_32-concept-design-guidelines-for-water-sensitive-urban-design
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ABORDAGENS

» ...abordagens emergente do conhecimento cientifico que permite encarar @
, desaflando preconceitos de

social e fisico

> ...via para a producdo de conhecimento que 'aceita’ que
, que Iincorpora
para e que esta realidade se pode manifestar de formas diferentes para
diferentes sujeitos € em diferentes contextos (Max-Neef, 2005; McGregor, 2015; Ramadier,
2004).

» ...0 olhar disciplinar ndo determina o objeto de estudo, mas € o objeto que dita o caminho
que a investigacdo. Assim,

, Ao invés de
'criar' questoes as quais s pode responder através do olhar disciplinar especializado

> Neste sentido, esta abordagem serve-nos aqui para explorar a oportunidade de estudar

através do qual se pode olhar, em busca de solugoes.
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...abordagem inovadora que parte de uma perspetiva integrada para responder
a complexidade e incerteza do futuro da gestao urbana da agua

3 pilares:

» Cidades a funcionar como bacias de vdrias de vdarias
origens (superficiais, subterrdneas, do mar, da chuva, pluviais e reutilizadas)

» Cidades produtoras de | funcdo ecoldgica urbana
» Cidades como locais de

(Wong & Brown 2008, Fergunson et al 2013, Chesterfield et al 2016)



Cumulative socio-political drivers

Inter-generational
equality, resilience
to climate change

Water supply access Public health . Social amenity, Limits on natural
. A Flood protection :
& security protection environmental resource

A

’,

Water supply city Sewered city Drained city Water sensitive city

Adaptive,
Diverse, fit-for- multifunctional
purpose sources infrastructure
& conversation, & urban design
Separate sewerage Drainage, Point & diffuse source promoting waterway reinforcing water

Supply hydrolics S ; ] : o ;
schemes channelisation pollution management prtection sensitive behaviours

Service delivery functions

Transitions towards water sensitive cities (CIRIA, 2013




Solucoes
oF
Natureza

Integradas
nas

Cidades...
Como?




CLOUD FORMATION

EVAPORATION
3 A b

= 4

[=

DEEP SOIL
ROCK BASE

GROUNDWATER

LEGEND

Rainfall and/or snowfall

Horizontal precipitation capture
Interception/evaporation
Transpiration
Throughfall and stemflow
Infiltration excess overland flow
Infiltration
Lateral subsurface flow in soil strata
Lateral subsurface flow in unconsolidated
rock and/or solid rock
Saturation overland flow
Riverflow (or channel flow)
Lateral groundwater flow

Source: WWAR -
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Green Capital Award

Muros e Coberturas Verdes
*captacdo de agua das
chuvas para reutilizacdo

*sequestro de carbon e
producdo de oxigénio

= “amenizacdo da
B femperatura atmosférica

22 Netherlands, Rotterdam
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...Resiliencia ao
Avanco da Agua do Mar

Netherlands, Roterdam



Tratamento de
Aguas pluviais
com wetlands...

Fitorremediacao
de Poluentes
Urbanos



Portugal, Faro

.

(Moreira da Silva , 2015)

P Leaves
8 Ag063 Cd0.13
Cu0.07  Ni0.00
Zn170 Mn11.32
Fe 8.06 Al 0.41
Stems
Ag051  Cd0.21
Cu0.05  Ni0.00
Zn158  Mn8.60
Fe 5.55 Al 0.34
Rhizomes
Ag22.47 Cd21.67
Cu4.07  Ni20.67
Zn23.16 Mn20.96
Fe20.42 Al34.15
Roots
Ag76.39 Cd 78.00
Cu95.81 Ni79.33
Zn 7356 Mn59.12
Fe65.97 Al65.10

Metal distribution (%)

Cr0.10
Pb 0.03
Mo 0.00

Cr0.09
Pb 0.07
Mo 0.02

Cr 10.05
Pb11.73
Mo 69.23

Cr 89.76
Pb 88.17
Mo 30.75



Metal distribution (%)

Aerial Clorophyline Organs
Ag756 Cd216  Cr0.64
Cu0.74  Ni257 Pb 0.29
Zn228 Mn16.18 Mo 1.00
Fe36.70 Al 4.63

Aerial Non-clorophyline Organs
Ag800 Cd7.33  Cro0.98

Cul32 Ni237 Pb 1.46

Zn555 Mn3458 Mo 2.24

Fe43.79 Al 757

Roots
Ag84.44 Cd90.52 Cr98.39
Cu97.94 Ni95.06 Pb 98.26
Zn92.16 Mn49.24 Mo 96.75
Fe19.51 Al 87.80

(Moreira da Silva, 2015)
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« garantir a resiliéncia urbana aos desafios das alteracoes globais (demograficas,
climdatficas e econdmicas).

« fomentar resiliéncia através de diversas competéncias, como a 'aprendizagem
constante’, a 'auto-organizagao’, a 'capacidade de feedback' e a conceg¢ao de
um '‘ambiente criativo’ (Folke, 2006)

= 'aprender a aprender ‘de forma autobnoma’ pode ser um caminho para a
resiliéncia das Cidades...explorando diferentes abordagens e pontes entre a
academiaq, as instituicoes de governanca urbana e a sociedade civil,
POSICIONAMO-NOS PAra Pensar 0s NOSSOSs problemas sociais mais complexos
(Hassan, 2014)
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*Zonas permeaveis entre
o mar e a cidade para
prevencao de cheias

*Fitorremediac¢ao de
Poluentes Urbanos e da
Navegacao

* Promocgao de Habitats e s e
Biodiversidade Netherlands, Roterdam
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...167 Milhoes de Euros por Anollll
AUDITORIA AOS SERVICOS DE ABASTECIMENTO DE AGUA

pelos sistemas de
abastecimento
nao é faturada
24% perdas reais
11% perdas aparentes e consumos autorizados mas nao faturados

64
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...para além de , reducoes de receitas
significativas que comprometem a sustentabilidade econdmica
e financeira das entidades gestoras e

a quem é faturada a agua.
Em Portugal continental, dos cerca de
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-EPAL

Grupo Aguas de Portugal

..agua nado faturada pode atingir cerca de 70% nas dreas rurais e
mediamente urbanas, com especial relevancia para a regiao Norte

. 0s casos de melhor desempenho podem atingir menos de 10% e
localizam-se nas dreas urbanas da regido Centro e Lisboa e Vale do
Tejo...

novidade da EPAL:



PLANet B! Win-win
strategies and small actions
for big impacts on climate
change” pretende contribuir
para o desenvolvimento do
conhecimento e da
compreensao critica dos
cidadaos europeus,
relativamente ao mundo
interdependente do seu
papel, responsabilidade e
estilos de vida em relagcao a
uma sociedade globalizada.

Cada um de nés, no dia-a-dia...
Usamos a Agua de Forma Eficiente?




#2¥ & Cada um de nés, no dia-a-dia...
TV = ENAU:

” Usamos a Agua de Forma Eficiente?

reutiey FUN DACAO
—’ CALOUSTE GULBENKIAN

B ECH,O0-AGUA - Um instrumento

"participativo para a avaliacdo da

pegada hidrica e promocdo do
uso sustentavel da agua
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