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Metabolismo Social e Urbano
Forma Urbana: adaptabilidade, transformacao, flexibilidade e resiliéncia
. Agua e Forma Urbana

Caso de estudo: Area Metropolitana de Lisboa



Modelo Socioecondmico Pré-Industrial
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A CIDADE PRE-INDUSTRIAL — Metabolismo Circular

(Ambrogio Lorenzetti, Allegoria e Efietos do Bom Governo, Sec. X1V, Palazio Publico, Sienna)
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A CIDADE INDUSTRIAL — Metabolismo Linear

(Fundacio Antoni Tapies, Barcelona, Spain)
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Actividade
economica
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URBANO

Forma
Urbana
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SOCIAL

Socieadade

MODELO
SOCIAL

Socieadade

>

>

MODELO
URBANO

Forma
Urbana

MODELO
PRODUTIVO

Actividade
econOmica

Cerda - Cidade ilimitada

A Forma Urbana ao servico
do modelo produtivo
industrial

Objectivo: A Forma Urbana
enquanto ferramenta de
transformacao do modelo
produtivo industrial num
novo modelo produtivo e
sustentavel
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O METABOLIMO DAS CIDADES

. Nuclear)
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Depletable

(Coal

Renewable

Food
Inputs
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Goods

CITY

Outputs

Organic Wastes

—=> (Landfill, sea dumping)

Emissions

(CO2) NOX’ SOZ)

[norganic Wastes
(Landfill)

A) 'Linear metabolism' cities (consume and pollute at a high rate)

7 TN

Organic Waste

Recycled
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Food
Inputs

Energy

CITY

Outputs
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:{> Reduced Pollution
and Wastes

Goods

Inorganic Waste

Recycled

>

B) 'Circular metabolism’' cities (minimise new inputs and maximise recycling)
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ORGANIC SOCIETY

Close material Dynamics

Minimum waste
production

Depends on the return of
the nutrients to the soil

TRADITIONAL CITY

INDUSTRIAL SOCIETY

>

Linear material Dynamics

Large Waste production

Does not depends on the
return of the nutrients to
the soil

INDUSTRIAL CITY

OPEN CALL FOR A NEW
PLANNING APPROACH

RECOGNITION OF THE
RELATIOSHIP BEWTEEN
ENVIRONMNETAL
DEGRADATION AND THE
INDUSTRIAL METABOLISM

(Kyoto Protocol and
European Directives on
water and Sold Waste)

REQUEST FOR A

SUSTAINABLE URBAN
RENAISSANCE
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DINAMIA’CET-IUL:

Visual Characterization of Water and Agriculture

IN+:
Urban Material Flow Accounting (MFA — Water and Biomass)
Substance Flow Accounting (SFA — Nitrogen pollution at river basins and

aquifers)



Lisbon Metropolitan Area
Source — Atlas AML (2010)
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Water Elements - 1900

WATER

Agueduct

Pipe through which water flows (1)

Channel made of stone or brick, built in rugged terrain, to carry water
from one point to anather (2)

Channel; gallery; Piping which leads water from one place to another
(3)

]

Underground aqueducts are, ordinarily, used in the mountains, and

Underground whenever ground permits, include openings, from distance to distance,
Agueduct for airing channels and to facilitate visits and repairs (2)
£ Water operated tide mill with rotation system (1)
Water operated wheel (2)
Watermill

Water operated wheel mill (3)

=
Fountain (type 1)

Masonry construction with one or more spouts for flowing drinking wa-
ter (1)

Fountain (type 2) with several spouts through which water flows; They
are usually grand constructions (2)

Work made out of stone, more or less artificial, with taps that send a
stream of water into the air for public enjoyment (3)

L]
Fountain (type 2)

Place where water rises perennially; Spring water; \Water which erupts
perennially from the soil; fountain {type 1); artificial spout through which
water flows and is captured for household consumption (1)

Water spring; Fountain (type 1), spout through which water or anything
similar flows; Fountains (type 2) intended for the distribution of water in
cities to serve different purposes and have different names. There are
fountains (type 1), spouts, standpipes, fire hydrants and monumental
fountains, the latter used in the decoration of streets and public squares.
Fountains (type 1) and spouts are intended for domestic supply:
standpipes are either for the use of passers-by or for pack animals;
Fire hydrants are used for washing streets and in fires, through hoses
()

Source, spring, water reservoirs, from which running water derives (3)

a5 = -

\Water reservoir

-
Water mill

Water spring; Reservoir, where water comes out of, for extraordinary
cases (1)

Fountain (type 2) or reservoir from which it flows into the side pipes (2)
Reservoir from which the water flows for distribution and consumption

(3)

¥ consistirmgof twogrinding—wi 0 espta ore-apoTanotheT:
(The lower millstone is fixed, onto which the grain depesited in the
hopper drops little by littte, and is trampled and crushed by the
hovering stone rotating around an axis powered by the wind, a
waterfall or animals (2)

= Machine to grind grain into flour between two stones or herizontal
millstones, a flat one running over ancther flat one; the lower one is
fixed and the top revolves in a perpendicular axis, moved by the weight
of the water(3)

Source

That which is born; which begins; that has been arising; Point where a
flow of water buds or springs; fountain (type 2); source{1)

Source of water flow (2)

Fountain, origin of river or other water flow; mine; source (3)

Well

Deep earth cavity, containing water (1)

Deep pit open in the ground where spring water and rain merge (2)
Deep puddie where spring water, or rain water accumulates; it is
generally circular in shape and lined with a tall stone nozzle (3)

Tank

Reservoir, more or less extensive, and made of stone or metal, to
contain water or other liquids (1)

Stone or masonry reservoir , set in gardens, farms, etc. to contain
water (2)

Rock or cement masonry reservoir where water gathers (3)



WATER
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Wind Ml

Mechanism operated with wind (1)
Mechanism driven by air force (2)

— P

Acueduet:
Elevated; Undergrourd

Channel or passage for the conducting of liguids; pipe where the waters
flow {1)

Channel, gallery, piping, that conducts water from cne place to another
(2)

O
Watermill

Tide mill operated with water (1)
Wheel mill operated with water as a mechanism (2)

&>

Elevated water
deposit

Waler deposit: (Water) Reservoir (1)

Water deposit: Place whene certain substances are deposited (2)

Water: Liguid body that form the springs, fvers, seas and rain, oxygen
and hydrogen compound, odoress, tasteless, coloriess in small quantities,
solidificable by cold, heat and evaporable by heat and solvent of many
substances (1)

Water: Transparent liguid, tasteless and odoress, which is in abundance
in nature, mainly made up of two volumes of hydrogen combined with a
voiume of oxygen, and essential to lifia (2)

Fountain (type 2)

Artificial spout through which flows and from which it receives the water
intended for domestic consumption. Place where water rises peren-
nially; Spring water, water that erupts perennially from the soil; spout
through which water or anything that is similar flows; Water spring (1)
Water spring that erupts perennially from the soil (2)

- ¥ S——

VWater Reservoir

‘Water spring (1}
‘Water spring, Reservoir where water is collected for extracrdinary cas-
es (2)

That is In the beginning; where is it born (1)

Paint from the soil whare a flow of water buds, spontaneously cr after
excavation in the soil, source, fountain, water which arises naturally
from the land (2)

Wall

Deep or not so deep earth cavity, in which contains water (1)
Deap cavity, open in the soil, and generally walled with masonry walls,
to draw water (2)
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Water Infrastructures
1900




Water Infrastructures
1940




Urban Form
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Datas das ¢arlas — 1901
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1903 1911 N* de prédios & Mdo de Agua ®  Tangue Depésito elevedo Bosque Horla. jardim & oulros
b Rede abaste¢idos pela rede Custo da Agua
| N"Hab. N" Fogos N° Hab. N° Fogos (até 1934) Acesso ¢ Abastecimento de Agua
Rede no ceatro da 10830 por més, wem E Rede o/ Rede p/ Rede pf
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Como se fazem os esgolos na Regido

(Fehres inteslinais)

Sanezmento ¢ Redes de Esgotos

Canalizagio (54 para liguides), fossas €
remogilo por camides avomeyveis
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Sisiema de evacuscio complementar

Recolha matinal por caminnetas, em 1933

Regime alimentar do trabalhador

uma alimentagdo insuliciente nas ocasides de erise

Presengade | Ligagda | Sistemas de Esgote na sode | Agua sul. Instalagdo Mellhorias
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WATER AND AGRICULTURE ATLAS
Lisbon Region in 1900-1940

ATLAS DA AGUA E DA AGRICULTURA
Regiao de Lisboa em 1900-1940



MEMO (PTDC/EMS-ENE/2187/2012)

Atlas da Agua e da Agricultura
(Regiao de Lisboa em 1800)

Water and Agriculture Atlas
(Lisbon Region in 1900)

Legenda/ Legend

A

A

Aqueduto/ Aqueduct

Aqd. subterraneo/ Underground Aqd.
Mae de Agua/ Water Reservoir
Nascente/ Spring

Pogos/ Wells

Tanque/ Tank

Chafariz/ Fountain type 1

Fonte/ Fountain type 2

Azenha/ Water Mill

Moinho de Maré/ Water Mill

5 10 Kilometers

——e 1} N



MEMO (PTDC/EMS-ENE/2197/2012)

Atlas da Agua e da Agricultura
(Regiao de Lisboa em 1200)

Water and Agriculture Atlas
(Lisbon Region in 1900)

Legenda/ Legend

[ Arvores/ Trees

.~ Amozall Rice Fields

Cultivos Mistos/ Mixed Crops
~ Hortal Vegetable Gardens

[ Marinhas/ Salt Basins

[ Olivall Olive Groves

[ Pinhal/ Pine Woods

[ Terras lavradas/ Polughed Lands
[ Vinhas/ Vineyards

I Viveiros/Aquariums

0 5 10 Kilometers
—



Lisbon Region in 1900 | Regiio de Lisboa em 1800
Waber and Agricuiture Atios: Cishon) Aegeon i 1900186 | Aziat de i = da Agitcsiies: Megito-de Lisboa e T900: 1360 MEMO (FTOCEME ENETFISTI0NE)

Crops, Water Elements
and Farms in Liboa
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MEMO (PTDC/EMS-ENE/2197/2012)

Atlas da Agua e da Agricultura
(Regido de Lisboa em 1940)

Water and Agriculture Atlas
(Lisbon Region in 1940)

Legenda/ Legend

« Elementos Agua/ Water Elements
| Areas Analisadas/ Analysed areas

+ Sedes Concelho/ Main Settlements
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Lisbon’s womb: an approach to the city metabolism in the turn
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Abstract The consumption and production of food
products in the municipality of Lisbon in the 1890-1900
decade is assessed with the support of historical cartogra-
phy and statistical resources. For the first time, food pro-
duction in a municipdity in the turn to the twentieth
century is accounted and simultaneously subject of a visual
analysis of the land used for agriculture and of the water
infrastructures that supported such uses. Agriculture
occupied at least 40 % of the territory of the city, while the
built environment occupied no more than 16 % of the
territory. However, loca production of food was far from
supplying most of the citizens' needs, and substantial food
imports were needed. In this context, the municipality
behaved like a heterotrophic system, highly dependent on
the external supply of resources. Moreover, comparing to
other European cities at the time Lisbon was facing in the
end of the nineteenth century a late and slow transition
from an agrarian social metabolism to an industrial one,
suggesting that Lishon was dtill relatively high-solar-
powered as compared to other European cities at the time
that were already highly fossil-fuel-powered.
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Introduction

Available food and water can become limiting as conse-
quence of urban population growth, but as the boundaries
of the food and water supply expand due to increased trade
and improvements in transportation (Swaney et al. 2012) or
new available technologies and political factors (Saraiva
et a. 2014), these constraints can be overcome. For
example, the consolidation of specific technological issues
guaranteed the viability to proceed with the construction of
a number of expensive constructions, including extensive
agueducts to supply cities with water since roman times up
to the twentieth century (Marat-Mendes 2009). Moreover,
the transition of river transport to rail in the nineteenth
century expanded the resource provisioning “hinterland”
of cities, reported for New York (Swaney et a. 2012),
Vienna (Gingrich et al. 2012) or Paris (Billen et al. 2012).
In the modern global economy, international supply chains
are increasingly sourcing products from all over the world,
including water, as testified in Barcelona during summer of
2010 when a severe drought affected the city and its region.
The development of freezing in transportation and vacuum
technologies alow food products traveling and preserving
longer. This has increased the diversity of goods and ser-
vices available to the consumer, but also the potential
environmental damage (Bai 2007; Lehmann 2011).

Urban metabolism lies in the assumption that like
organisms cities have distinct metabolisms (Wolman 1965;
Kennedy et al. 2007; Nizaet al. 2009) and the size and type
of metabolic flows may be influenced by patterns of eco-
nomic activity, urban morphology, land-use intensity,
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Access to water in the Lisbon region in 1900
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Abstract Access to water has always been of strategic importance for urban areas,
agricultural purposes and other economic activities. Rapid population growth and urban-
ization and the subsequent increase in the demand for water have made access to water an
important environmental and social issue. This paper examines how water was accessed in
the Lisbon region in the nineteen hundreds, a period of time when a specific technological
model, commonly referred to as traditional, was in force. Currently, when water man-
agement is mostly dependent on technologica models based on energy consumption,
financial resources, and competition for private management, it would seem that the
analysis of how former water systems were organized is a central issue. Through historical
evidence from cartographic sources and surveys on water quality and water availability,
this article demonstrates: (1) the complexity of the identified traditional water system; (2)
the diversity of the water elements that contributed to the functioning of the identified
water system; (3) the reliability of such water system; and (4) the value of integrating
historical and scientific data to enhance our understanding of the nexus between the human
and physical world, within specific temporal and spatial settings. A number of traditional
water elements, which existed in the Lisbon region in 1900, are identified and geo-refer-
enced for the first time. These offer important details which will enrich our knowledge of
the history of water and possibly allow us to tackle future sustainability issues.

Keywords Water history - Water infrastructures - Access to water -
Environmental history - Early 20th Century - Lisbon region
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Abstract

This article reveals the opportunity to include methods of visual characterization in analysis of urban

particularly for itan areas. The article exhibits the application of a model of
visual characterization as implemented in the territory that corresponds to the present Lisbon
Metropolitan Area (AML). The analysis has focused its study cases on the most important settlements
of this territory, in 1900.

This paper identifies the relationships between water supply, sanitation and hygiene and the territory
through the ion of historical surveys and cartography. An analysis of water
use (from the surveys) and of the settlements morphology (from the cartography) was developed.

This study evidences the existence of a complex mosaic of different landscapes that do testify distinct

practices of water management, as used in 1900. The results confirm the feasibility of articulating

different documentary sources for the benefit of the visual characterization method, in terms of

indicators needed for the visualization of the urban ism, and therefore contribute to the
of its future

Keywords: Water; Cartography; Agriculture; Surveys; Territory;
Lisbon Metropolitan Area.
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Caracterizagao do abastecimento de agua, salubridade, cultivos e alimentagédo das
dezasseis sedes de concelho da Area Metr opolitana de Lisboa em 1940*
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Resumo

O presente artigo promove uma analise das sedes de concelho no territorio correspondente a atual
Area Metropolitana da Lisboa (AML) em 1940. As condigdes de i de 4agua,

e salubridade, cultivos e alimentagio sio analisadas para dezasseis sedes de concelho. E objetivo
deste estudo promover uma caracterizagao visual detalhada dos elementos relacionados com a
agricultura (usos do solo) e com a utilizagio da agua (equipamentos e infraestruturas). Esta
caracterizagdo de fluxos de produtos agricolas e da agua surge da necessidade de facilitar a leitura
visual do metabolismo urbano para a Area Metropolitana de Lisboa, conforme objetivo do projeto
MEMO.

A caraterizagao visual aqui proposta resulta da atualizagao de uma metodologia anteriormente
aplicada no ambito do projeto cientifico em desenvolvimento, para o mesmo territorio em 1900. Esta
a0 o resulta da de uma lagdo da caracterizagdo qualitativa e da
caracterizagdo visual.

tualiza

E de particular interesse deste estudo a exposi¢io da relagio entre 0 uso da agua, os cultivos e a
40 do territorio, através do de fontes a e de inquéritos de
higiene rural, aguas e esgotos, elaborados a época em analise..

Palavras-chave: Agua; Area Metropolitana de Lisboa; 1940;
Cultivos; Elementos agua.
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