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anex

Valores de condutividade hidrdulica de
diferentes tipos de solo

adaptado de: Lencastre, A. & Franco, F.M., Licoes de
Hidrologia. 3° edigdo revista 2003, Caparica:
Fundagdo Armando Lencastre.



i Condutividade hidréaulica | Condutividade hidraulica
Tipo de solo .
(m/s) (m/dia)
Argila <10% <10°
Silte 10" a 5x10° 10°a0,5
Areia siltosa 10°% a 2x10° 0,1a2
Areia fina 10™ a 5x10° l1a5
Areia (mistura) 5x10” a 10™ 5a10
Areia grossa 10* a 10 10 a 10°
Burgau limpo 2107 >10°

Quadro — Valores de condutividade hidraulica (permeabilidade) de diferentes tipos de
solo, para a 4gua a temperatura de 20°C. Fonte: Lencastre, A. & Franco, F.M., Licbes de
Hidrologia. 32 edicéo revista 2003, Caparica: Fundacdo Armando Lencastre.



anex

Principais diferencas entre os SUDS e as
técnicas de drenagem convencionais

adaptado de: Ferreira, S., SUDS - Sistemas Urbanos de
Drenagem Sustentdvel, caso de estudo - Parque dos
Maninhos. Relatério de Estdgio para obtengdo do
grau mestre em Arquitetura Paisagista., 2011,
Faculdade de Ciéncias da Universidade do Porto.



SUDS

SISTEMAS DE DRENAGEM
CONVENCIONAIS

Retencéo de 4gua no local

Envio da 4gua para fora das areas de
projeto

Gestéo dos volumes de agua escoados

Escoamento do maior volume de agua

possivel

Promocao do retardamento do processo
de chegada das &guas a seccao de

controlo (foz)

Aceleracdo do processo de chegada
das &guas a seccao de controlo (foz)

Atenuacédo dos caudais de ponta de

cheia

Aumento dos caudais de ponta de cheia

Controlo da qualidade da agua

Elevado risco de contaminacgéo de

outras aguas




anex

Cartas dos fatores biofisicos e antropicos da bacia hidrografica

da ribeira da

Laje no concelho de Oeiras

Informagdo geogrdfica:

Municipio de Oeira

Oeiras.

Municipio de Oeiras:
Municipio de Oeiras:
Municipio de Oeiras:
Municipio de Oeiras:
Municipio de Oeiras:
Municipio de Oeiras:
Municipio de Oeiras:
Municipio de Oeiras:
Municipio de Oeiras:
Municipio de Oeiras:

Municipio de Oeiras:

Municipio de Oeiras

Oeiras.

s: limites administrativos, 2001 - Homologada pela Camara Municipal de

dreas urbanas de génese ilegal, 2010 - Homologada Municipio de Oeiras
relevo sombreado, 2010 - Homologada Municipio de Oeiras.

declives, 2010 - Homologada Municipio de Oeiras.

hipsometria, 2010 - Homologada Municipio de Oeiras.

zonas adjacentes, 1986 - Homologada pelo INAG, I. P.

edificado, 2011 - Homologada pela Municipia, E.M., S.A.

espagos verdes, 2010 - Homologada pela Camara Municipal de Oeiras.
cadastro arbéreo, 2005, 2006, 2009 - Homologada pelo Municipio de Oeiras.
unidades geolégicas, 2005 - Homologada pelo LNEG.

sitios arqueolégicos, 2010 - Homologada pela Camara Municipal de Oeiras.
Plano Diretor Municipal Oeiras, 1994.

: Plano Estratégico da Agua, 2011 - Homologada pela Camara Municipal de

Municipio de Oeiras: Plano Diretor de Drenagem de Aguas Pluviais das Bacias do Concelho de

Oeiras, 2006 - Homo!

logado pelos SMAS.

Municipio de Oeiras: Plano de Salvaguarda do Patriménio Construido e Ambiental do Concelho

de Oeiras, 2011 - Ho
Instituto Geogrdfico

Portugués.

mologada pela Camara Municipal de Oeiras.

Portugués: COS’ 2007, nivel 2, 2010 - Homologada pelo Instituto Geogrdfico

Instituto Geogrdfico Portugués: CLC, nivel 1 - Homologada pelo Instituto Geogrdfico Portugués.
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anex

Evolucdo da ribeira da Laje no espaco
e no tempo



Virgilio Reis, Presidente da Dire¢cdo da Associacdo Cultural e Recreativa da
Ribeira da Lage a data da sua publicagdo no jornal «A Voz de Tercena» (10-10-1997)
com o titulo «Lage ja era conhecida em 1759», defendia que «teorias de que o rio
passou a ter o nome de Ribeira da Lage ap6s o Marqués de Pombal ter mandado
lajear parte da ribeira no interior dos dominios da sua Quinta, ou que a Ribeira deu o
nome a localidade, ndo tem qualquer fundamento, porque cerca de 150 anos do
Marqués nascer ja a localidade tinha o nome que hoje tem, e a ribeira apenas deve o
seu home devido a banhar esta povoagédo» [40]. No «Memorial Histérico ou Coleccdo
de Memorias sobre Oeiras» pude constatar que em 1575 ja se fazia referéncia ao
lugar da Laje («Duarte Gil, Lavrador do Lugar da Laje»[41]), e no Foral concedido por
Dom José |, aquando da elevagdo de Oeiras a vila, o curso de 4gua em analise esta
referenciado como «Rio chamado da Ribeira da Laje'». Assim, é plausivel que tenha
sido o lugar da Laje a dar nome a ribeira, dado que se tratam de referéncias anteriores
a presencga do Marqués de Pombal, apesar de, no «Memorial Histérico ou Colecgéo de
Memorias sobre Oeiras», nem sempre ser clara a distingdo entre o lugar e a ribeira.
Saliento ainda que, no decurso da pesquisa, pude apurar que o Arquiteto Paisagista
Rodrigo Dias, do Departamento de Planeamento e Gestdo Urbana (DPGU) da CMO
concorda com as afirmacdes de Virgilio Reis.

Na «Carta Topogréfica das Fortificagbes provisionaes, que se construirdo no
Destricto da Villa de Oeiras», de Manuel Joaquim Branddo [42], datada de 1815, a
ribeira esta identificada com o nome de «rio de Oeiras». Nesta época era comum a
ribeira adquirir diferentes nomes ao longo do seu percurso.

Atualmente, toda a linha de agua € apelidada de «ribeira da Laje», sendo
também, frequente, em referéncias mais antigas, a designacao «ribeira da Lage» em
concordancia com a toponimia do «Lugar da Lage»®.

As grandes alteracbes no tracado e comportamento da ribeira séo
indissociaveis da presenca e influéncia de Sebastifio José de Carvalho e Melo® no
territorio de Oeiras, da sua quinta, e da intervenc¢do do Arquiteto e Engenheiro Carlos
Mardel* (fig. 6), por isso passo a referir a importancia que esta pesquisa teve na
elaboragdo da proposta, na medida em que a evolugdo do curso de agua foi
compreendida e a relacdo entre a proposta e a salvaguarda do patrimonio foi
respeitada.

A Quinta de Recreio dos Marqueses de Pombal foi construida ao longo de trés

geragOes, partindo da aquisicdo de terrenos por parte do avd, em 1676, e pelo tio do

1 «Ribeira da Laje — Sitio na freguesia de Oeiras» [6]

2 «Junto ao Lugar da Laje (2), limite de Oeiras, existem as grandes canteiras donde se tirou e afeigcoou toda a cantaria
para 0 sumptuoso palacio do Marqués de Pombal, em Oeiras. (2) No original, Lage» [6]

3 Adquiriu em 1759 o titulo de Conde de Oeiras, e em 1769 o titulo de Marqués de Pombal

4 Projeto da Quinta de Recreio dos Marqueses de Pombal foi atribuido a Carlos Mardel



Marqués de Pombal, Paulo de Carvalho e Ataide (Arcipreste da Igreja Patriarcal).
Apo6s a morte deste elemento da familia, 0 morgadio passou a pertencer a Sebastido
de Carvalho e Melo. Juntamente com os seus dois irméos, Francisco e Paulo, o
Marqués conseguiu aumentar a area da quinta, através da compra de terrenos
vizinhos, entre 1744 e 1765. Tudo isto foi conseguido devido ao dinheiro herdado apo6s
a morte da sua primeira esposa, com a sua ascensdo politica e conhecimentos
adquiridos no estrangeiro, nomeadamente na Austria, terra natal da sua segunda
esposa: a Condessa Leonor Daun.

A destruicdo provocada pelo terramoto de 1755 levou a que, também em
Oeiras, tenham sido feitas obras de reconstrucdo pela equipa técnica de Lisboa, da
qual saliento o arquiteto hingaro Carlos Mardel e o Engenheiro Manuel da Maia, tendo
em conta uma perspetiva de desenho mais sébrio e aproximado dos grandes projetos
europeus da altura [42]. Especificamente, e apesar de nunca ter sido possivel
confirmar, o projeto do palacio e do complexo sistema hidraulico (agueduto, canais e
tanques) esta atribuido a Carlos Mardel, como uma obra tardia do autor, para a qual
tragou as linhas mestras das obras que se viriam a executar apés a sua morte em
1763, ou seja, entre 1749 e 1770. Assim, _ % _”

em prol deste projeto, a ribeira da Laje foi

transformada num canal navegavel
dentro dos limites da quinta dos
Marqueses de Pombal, como se pode
ainda constatar pelo embarcadouro
existente junto ao palacio, como ilustra a
figura 1 [43].

Figura 1 — Embarcadouro do canal da Quinta dos

Marqueses de Pombal. Fonte: Arquivo pessoal,
Fevereiro de 2013

Apds a morte de Mardel, e sob iniciativa do irmdo do Marqués de Pombal,
Francisco Xavier Mendoncga Furtado, na época Secretario de Estado dos Negdcios da
Marinha, nasceu a ideia de construir um porto na foz da ribeira da Laje para
estacionamento de barcos de socorro. Registos mencionam que a necessidade do
projeto surgiu em resposta a elevada ocorréncia de acidentes e naufragios na zona,
cujos barcos de socorro, atracados em Lisboa, raramente conseguiam acudir em
tempo util, devido as caracteristicas das correntes e obstaculos naturais existentes.
Contudo, a especulacdo sobre os objetivos do projeto apontava também para o
transporte dos produtos agricolas, produzidos em grande quantidade na «quinta de

Oeiras». A ideia seria estender o canal da quinta até ao porto projetado, para que 0s



produtos pudessem ser posteriormente carregados nos navios de mercadorias.
Segundo Maria de Fatima Roumbouts de Barros «este procedimento, a ser possivel,
traria enormes vantagens sobre o modo (e os custos) como se escoava, entdo, a
producdo da quinta, em carrocas até ao porto de Pago de Arcos, onde seguiam
viagem por via maritima (uma parte da produc¢éo da vinha seguia para o Douro, para a
confecgdo do precioso vinho do Porto), ou directamente, pelas vias terrestres, para 0s
destinos mais préximos. Assim, numa altura em que toda a casa, quinta e vila de
Oeiras se renovavam profundamente, tentava-se pér em pratica um projecto que iria
tornar, ainda mais rentavel e funcional, a quinta modelo de Oeiras» [42].

A autoria desta obra de grande envergadura coube ao Engenheiro Louis
d’Alincourt, que a partir de 1763 comecgou por cortar a zona rochosa do porto e abrir

parte do canal projetado, onde ainda hoje restam vestigios notaveis do seu esforgo
(fig. 2).

Figura 2 — Vestigios da obra de ligacéo do canal ao Figura 3 — Projeto do canal, pormenor do Mappa

porto. Fonte: Arquivo pessoal, Junho de 2013 hydrotopographico da dezembocadura do rio
d’Oeiras, Henrique Niemeyer, inicios séc. XIX, Instituto
Geografico Portugués. Fonte: 1755: A Terra Tremeu, 0

Mar Transbordou [40]

E de notar que a confluéncia da ribeira da Laje com o rio Tejo seria claramente
movida para Oeste cerca de 500m, facto justificado pelo engenheiro devido a grande
guantidade de areia que as correntes maritimas acumulavam na praia de Santo
Amaro, o que provocaria problemas de assoreamento do canal. No entanto, propds
construir uma comporta que permitisse limpar regularmente o leito do canal [42]. O
desenho projetado encontra-se ilustrado na figura 3.

O afastamento do Marqués de Pombal da politica e a sua morte, em 1782,
levaram a que esta obra tenha sofrido bastantes atrasos, e que, complicacbes
relativas a prazos e dividas tenham surgido, pelo que pouco se sabe dos progressos

da mesma até ao século XIX, e quais 0os motivos que levaram gque a que a obra nunca



tenha sido concluida ja sob responsabilidade do Coronel Niemeyer e do Engenheiro
Joseph Theresio Michelotti [42].

Através da cartografia existente® e do registo fotogréfico do Arquivo Online da
CMO, complementado com informag&o proveniente da Comboios de Portugal (CP)®
(fig. 4), constatei que a foz da ribeira da Laje continuou, assim, a ser uma grande zona
alagada cujas aguas foram rigidamente canalizadas aquando da construgdo da
estrada marginal, como demonstram as fotografias de Antonio Passaporte da década
de 40 (fig. 5). Abaixo podem ser comparadas as duas fotografias, sendo que, 0s

pontos assinalados a vermelho correspondem ao mesmo local.

OEIRAS — (Portugal) Vista geral de Santo Amaro

Figura 4 — Fotografia da vista geral de Santo Amaro, da Figura 5 — Fotografia do Jardim da praia de Santo
autoria da Union Postale Universelle, s/d. Fonte: Amaro, da autoria de Anténio Passaporte, 1940. Fon-
Arquivo Online CMO [44] te: Arquivo Online CMO [45]

No século XX, a impermeabilizacdo de grandes areas da bacia hidrografica da
ribeira da Laje resultante do crescimento urbano, e consequente erosao, levou a «uma
enorme deposicdo no canal projetado e calculado no primitivo projeto da quinta, (este)
deixou de ter capacidade para escoar o crescente caudal provocando devastadoras e
periddicas inundacdes; a ultima em Novembro de 1983, provocou sérios danos
destruindo os muros ao longo da antiga estrada Real, derrubando um dos janelGes
gradeados junto ao portdo principal da Estacdo Agrondmica Nacional (0 muro foi
reconstruido mas o janelao desapareceu); tém sido as inundagfes responsaveis pela
destruicdo de grande parte de vegetacdo e de elementos dos jardins.» - refere o Arg.
Rodrigo Dias [43].

Em suma, a evolucdo do tracado da ribeira e a alteracdo da ocupacéo do solo
da bacia hidrogréafica, levaram a que a ribeira da Laje perdesse capacidade de

resposta ao escoamento em situacbes de precipitacdo intensa, resultando em

® Planta do terreno compreendido entre Pago de Arcos e S. Julido da Barra apresentada em 30 de Outubro de 1826
pela Comissao dos Officiais Engenheiros [...], (parcial), Arquivo Historico Militar. [7]

® Postal sem data. Na figura é possivel observar um comboio a vapor, pelo que se pode estimar que a data provavel da
fotografia se situa entre 1889, ano da inauguracéo do trogo ferroviario, e 1926, ano da eletrifica¢é@o da linha.



dramaticos eventos de cheia com perdas humanas, materiais, de biodiversidade, de

patriménio e de recursos naturais.
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anex

Tabelas das pontuacoes dos
pardmetros avaliados pelo IQR

Fonte: Tdnago, M.G. and D.G. Jaldn, Riparian Quality
Index (RQI): A methodology for characterising and
assessing the environmental conditions of riparian
zones, in Limnetica 2011, Asociacién Ibérica de
Limnologia: Madrid



Table 1. RQI Scores for assessing width dimension status of riparian zones. Puntfuaciones del RQI para evaluar el estado de la
anchura de la zona riparia.

1. DIMENSIONS OF LAND WITH RIPARIAN VEGETATION (AVERAGE WIDTH OF RIPARIAN CORRIDOR)
Assess each margin separately. Identify the band containing riparian species (any species which presence is related to the river) and
estimate its average width along the study reach. ook for restrictions to riparian corridor width due to human influence. If they do
not exist, any width would be considered very good status. Take into account that riparian dimensions can be naturally reduced in
confined valleys due soil constraints or the adjacent slopes.

Very good

Good

Moderate

Poor

Bad

No restrictions to
riparian vegetation
development and
extension across the

Average width of
Riparian corridor
slightly restricted by
human action. In

Average width of
Riparian corridor
moderately restricted
by human action.

Average width of
Riparian corridor
significantly reduced by
human action.

Average width of
Riparian corridor
severely reduced, or
non-existent due to

valley due to human unconfined valleys, In unconfined valleys, | In unconfined valleys, | fuenan actions.
nfluence. average width more average width between | average width less than | Channel banks
Riparian vegetationis | than 3 active channel 3 and 1 active channel | 1 active channel width. | connected to
connecting with upland | widths, or exceeding widths, or exceeding In confined valleys. agricultural fields,
species, and covers all | 60m. In 30 m. In confined reduction in riparian urbanized areas or
land between channel | morphologically valleys, reduction in width affects more than | roads.
and adjacent slopes. confined valleys, ripanian width affect 60 % or riparian length. | Consider 0 score when
reductions in riparian between 30 and 60 % the channel is laterally
width affect less than of riparian length. limited and connects
30 % of riparian length. with paved areas where
riparian vegetation
cannot grow.
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Table 2. ROQI Scores for assessing longimdinal continuiry, coverage and distribution pattem of ripasian corsidors. Punruaciones del

RQI para evaluar ia continuidad longirudinal, la cobertura y <l patron de distribucion del corredor ripario.

RIPARIAN CORRIDOR (WOODY VEGETATION)

2. LONGITUDINAL CONTINUITY, COVERAGE AND DISTRIBUTION PATTERN OF

Assess each margin separarelv. referred 1o the riparian vegerared area. Estimate longimdinal conrmuity and coverage based on
distribution partern of woody vegeration associations. Estimate intensity of fragmenration based on size and frequency of open
areas created by human action. and land-use within these areas compromising corridor functions.

In narural condirions, different succession stages of siparian vegeration lmked to floods wvariability and fluvial forms can be
observed, resulting in a high heterogeneity of vegetarson forms and floodplain geomorphic units, with open gravel and sand aceas
corresponding to “very good” starus (Corenblit ¢r al. 2009). Score the intensiry of human intervention determining: & gradually lost
of this hetesogeneity linked to the continuous interaction between floods, sediments and vegetation: a decrease of narural continuiry
and coverage promoting fragmentation: or, by the contrary, an increase of mamse forest continuity and coverage with homogeneous
distribution pattern Gue to fiow regularson and flood control.

Very good

Good

Moderate

Poor

Bad

Conninuity and
Coverage of riparian
corridor in narural
condirion.

Riparian corridor
slightly clearsd or
fragmented by human
intervention, or slighdy

Riparian corridor
moderarely fragmented
or cleared by human
intervention, or

Riparian corridor
significantly
fragmented or cleared
by human intervention,

Riparian corridor
intensively altered by
human intervenrion.
Riparian vegeration is

Usually, different induced by flow moderately induced by | or significantly induced | seduced to isolated
vegetarion steata cover | regularion. flow regulation. by flow regularion. trees or sheubs. leaving
the full length of the Riparian vegetation Riparian vegetation Riparian vegetation lasge open areas with
segment, showmg a covess the full length of | covers the full length of | appears in small buildings or land-uses
heterogeneous pattern | the segment but with the segment bur with parches covering less that severely
linked to natural fiuvial | slightly reduced moderarely reduced than 30 % of the length | compromise corridor
forms and flood coverage, being higher | coverage (between of the segment, or ang filtering functions.
dynamics, without than 60 % of narural 30 % and 60 % of the | refers to isolated tree or | Or there is no riparian
alterations relared 10 coverage, and includes | natural coverage), shmab individuals, with | woody species and only
human actions. several strata; or it including several strata, | scattered rushes or herbaceous
forms a dense but pantly | or with a higher bushes. communities exist due
fragmented corridor, coverage but only of Or more than 60 % of | to human actions.
with open spaces less tree canopy layer Orit | the riparian area has no | Use the score 0 in areas
than 50 m long, free of | appears in patches, vegetation and conrains | where no woody
land uses which may leaving open spaces urban or agriculrural ripacian species exist
compromise corridor or | mose than 50 m long, occupations // (i.e. paved reaches)
filtering functions. // with agro-forest land Or riparian corridor where narural riparian
Or continuniry and uses thar moderarely strongly promoted by corridor functions ase
coverage of siparian compromise corridor flow regulation, completely prevented.
corridor slightly and filtering functions. | contaming only tree
promoted by fow i species.
regulation. with an Or continuity and
increasing of tree coverage of ripasian
dominance. corridor moderately
promoted by fiow
regulation, showmg a
continuous and dense
tree canopy layer
containing shrubs.
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Table 3. RQI Scares for assessing composition and structure of riparian vegetation status. Punmuaciones del RQI para evaluar el
estado de la composicion y estructura de la vegetacion riparia.

for the study reach.

3. COMPOSITION AND STRUCTURE OF RIPARIAN VEGETATION

Assess each margin separately. Identify nafural composition and strata structure of fdparian vegetation and nafural succession stages

Look for differences between this potential vegetation and actual vegetation forms, number and coverage of exotic species and
abundance of mats, reeds, nitrophilous or ruderal species.

Verv good Good Moderate Poor Bad
Riparian vegeration in | Riparian vegetation Riparian vegetarion Riparian vegeration Riparian vegeration
natural condition. slightly altered by moderately altered by | significantly altered by | badly altered by human
Riparian corridor hwman action. human action. human action. mnfluence.
including a mix of Riparian corridor Riparian corridor Riparian corridor Riparian corridor with
species corresponding | containing most of the | containing only certain | containing only a small | more than 60 %
to the native vegetation | species belonging to species of potential representation of coverage of exotic
associations of the river | native vegetation vegetation associations, | potential vegetation species. Or dominance
segment, with different | associations of the tiver | with scarcity of fomms, or including of Anndo donax
strata (canopy, segment. 1 or 2 exotic | understorey strata: or exotic species with formations, Rubus
understory, ground) species with less than including exotic species | 30-60 % coverage. // mats, ruderal or
often including shade 10 % coverage.// with 10-30 % coverage | Abundance of Rubus invasive species
and climbing plants. No | Scattered presence of " mats, reeds, thorny (coverage larger than
exofic species. Rubus, mats or reeds Moderate presence of | ruderal or invasive 60 %), or overgrowth

due to low-significant | Rubus, mats, reeds, herbaceous species of dense herbaceous
riparian land-use. thomy, ruderal or (30-60 % cover) dueto | communities along the
invasive herbaceous intensive riparian bank indicating
species (coverage less | land-use. artificial maintenance
than 30 %) due to of water level, or
moderate intensity of nitrogenous
riparian land-use. enrichment.//
Riparian vegetation
only with grass due to
human influence. //
Consider scare 0 when
soil bank is sealed or
paved and riparian
vegetation is
non-existent.
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Table 4. RQI Scores for assessing age diversity and natural regeneration status of woody riparian vegetation. Punruaciones del RQI

para evaluar la diversidad de edades y el estado de regeneracion natural de la vegeracion riparia.

4. AGE DIVERSITY AND NATURAL REGENERATION OF WOODY SPECIES

Assess both margins jointly. Look for age diversity of main woody species. Try to locate where regeneration takes place and search
fcl'm:mmncauseshaunn.xemnomwmm exist.

Verv good Good Moderate Poor Bad
Age diversity and Age diversity and Age diversity and Age diversity and Age diversity and
regeneration of woody | regeneration of woody | regeneration of woody | regeneration of woody | regeneration of woody
species in natural species slightly altered | species moderately species significantly species badly altered by
conditions. by human action. altered by luaman altered by hwoman human action.
All age classes All age classes acrion. action. No or very little
(seedlings, young, adult | (seedlings, young, adult | Regeneration is Regeneration restricted ion is
and mature individuals) | and mature individuals) | confined to the pioneer | to 1-2 species, and 0 observed, with very
of all woody species of main woody species | species and only takes | the banks. In the rest of | scarce youngest age
are observed in the are observed at least in | place in the proximal the riparian area only classes and only in the
riparian zone.// some locations within | riparian zone. In the adults or mature sand or gravel
Or without human the entire riparian zone, | distal zone only adults | individuals are bank-attached forms
activities affecting but missing the and marture individuals | observed. emerging in the active
natural riparian species | youngest age classes of | are observed, with Human interventions channel. In the rest of
regeneration. the most sensitive scarce representation of | with significant e&ed the np:man area only
species. the youngest age on nafural mature exist,
Human interventions classes. due to herbicides, together with frequent
with little effect on Human interventions channelization, water dead individuals.
nafural regeneration. with moderate effect on | contamination, intense | Severe restrictions due
natural regeneration flow regulation, etc. to human action,
due to low-intense preventing vegetation
regulation of flows, soil establishment. Use
ploughing, periodical score 0 when ripasian
fire, cattle grazing, efc. zone is completely
sealed or paved, with
no regeneration
potential.
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Table 3.

Cauce acrivo.

RQI Scores for assessing active channel bank conditions. Punrmuaciones del RQI para evaluar el estado de las orillas del

5. BANK CONDITIONS

Assess both margins jointly, referred to river banks at bank-full discharge. Look for indicators of naturalness (mobility, bank-
aftached land fmms presence of woody debris and vegetation detritus, heterogeneity of water shore, etc.). Search for human
influence determining bank instability, homogeneity of water shore, vegetation overgrowth in banks, incision or fine sediment
deposition, revetments or direct alterations of bank-form, bank- -height and bank- -slope.

Verv good Good Moderate Poor Bad
Banks in narural Banks slightly medified | Banks moderately Banks significantdly Banks badly altered by
condition. by huaman action. modified by huanan modified by human human action.
Banks normally with Banks forms and action. action. Banks fixed with
heterogeneous water processes are altered in | Banks shape and Banks shape and bio-engineering or
shoreline associated to | less than 10 % of total | processes moderately processes significantly | fp-rap revetments
namural bank-attached | length. Presence of altered, devoid of altered, devoid of covering more than
forms. Abundance of dead wood and vegetation and showing | vegetation and showing | 60 % of the total
dead wood and vegetation detsitus at undercutting or mass undercutting or mass length. //
vegetation detritus at lateral sides of channel. | failure due fo human failure due to human Significant incision or
lateral sides of channel. | Natural fully developed | influence in 10-30 % of | influence in 30-60 % of | bank accretion due to
Fully developed riparian plant total length: or partially | total length: or fixed massive fine sediment
riparian plant community binding the | fixed with rip-rap or with fip-rap or deposition along more
community firmly bank sediments in more | bioengineering bicengineering than 60 % of the
binding bank sediments | than 60 % of total techniques in less than i along segment length.//
along the total reach. length and local erosion | 30 % of total length// 30-60 % of total length. | Channel cross-section
Local erosion and and sedimentation Emerging incision or " significantly altered by
sedimentation processes associated bank accretion due to Moderate incision human intervention,
processes associated with low impact of fine sediments processes or significant | over-deepened or with
with channel bends human interventions deposition In less than | accumulation of fine lateral embankments at
could be observed, for | affect less than 10 % of | 30 % of reach length // | sediments in 30-60 % | both margins, forming
example cliffs in the total length.// Channel cross-section | of total length. // uniform side-slopes
outer banks of meander, | Channel cross-section | moderately altered by | Channel cross-section | steeper than 1V:2H.
not related to human slightly altered by human action, with significantly altered by | Consider score 0 when
actions. // human action, but increased banktop human intervention, the banks are all paved
Channel morphology without stabilization height at both margins | over-deepened or with | and covered by
without human Measures. forming side-slopes increased banktop concrete and any
alterations with average slope height, forming mean growth of vegetation is
smaller than 1V:4 H. side- between prevented.
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Table 6. RQI Scores for assessing lateral connectivity status of riparian and floodplain areas. Punruaciones del RQI para evaluar
el estado de la conectividad lateral de las riberas v llanuras de inundacion

6. FLOODS AND LATERAL CONNECTIVITY

open gravel and sand areas associated to
based on proximity of physical visible restrictions of flow accessibility to rfipadian zone.

Assess both margins jointly. Look for infensity of flow regulation altering frequency and magnitude of floods and periodicity and
area of flooding: and identify morphological changes or channelization works for preventing overflowing. In absence of flow data,
look for inundation footprints on riparian and floodplain areas, such as woody debris and wastes hanging on vegetation after floods,
y flood channels, vegetation detrifus location, etc. Or assess lateral connectivity

Very good Good Moderate Poor Bad
Narural fiow regime Floods and lateral Floods and lateral Floods and lateral Floods and lateral
and flood free access to | connectivity slightly comnectivity moderarely | connectivity cormectivity badly
riparian zones. conrrolled by hwman controlled by hionan significanily controlled | reduced by human
Channel and floodplain | acrion. acrion. by hionan acrion. action.
topography in natural | Flow regulation with Flow regulation with Flow regulation with Flow regulation with
conditions, without any | small reduction of moderate reduction of | significant reduction of | severe reduction of
festrictions to over bank-full discharge or | magnitude and magnitude and magnitude and
bank flooding. natural ordinary floods | frequency of nafural frequency of natural frequency of natural
Abundance of dead frequency (retum ordinary floods. floods; overflowing floods: overflowing
wood and woody period between 2-10 Overflowing occurs at | occurs only during with | occurs rarely, only with
branches along the years**); overflowing | least once every 10 large and low- frequent | very large floods, less
floodplain transported | occuss af least two vears and inundates floods, around once than once every 25
by large floods. times every 10 years more than 30 % of every 25 years. years//
and inundates more riparian width. /Ot s:,_,mﬁmt Hard channelization
than 50 % of riparian // Or moderate restrictions to flooding, | works that severely
width. Presence of dead | restrictions to flooding, dnetome(tmmmgano reduce the flood-prone
wood and woody due to embankments hydraulic engineering | area.
branches along the located at a distance with embankments Consider score 0 in
banks transported by from the bank between | located at a distance cases of very intense
floods. // 1 and 3 active channel | from the bank less than | flow regulation or hard-
Or slight restrictions to | widths, orduetoa one active channel engmeaedreaclm
flooding by small moderafe deepening of | width, or due to where only very
embankments located | channel. significant incision of extmcminaty flows can
at a distance from the channel. inundafe fiver margins.
bank larger than 3
active channel widths.
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** Odinary floods include the anmmal maximmm fiows around bank-full discharge, m which the retam period usnally oscillares berween 1.5-2 yeass in the
peananent and more regular flow regimes, and 5-8 years in the temporal and with more vaniabaliry ﬂowngwdmmdmyms(m&uopdd.lrs

Estrela, 1994).




Table 7. ROI Scores for

oy

calidad del substrato de las nlxra: ¥ su :a-mcm.dad verrical

and verrical connecnivity stams. Punneaciones del RQI para evaluar la

7. SUBSTRATUM AND VERTICAL CONNECTIVITY
Aszess bocth macgins jomnrdy. Look for aln of sodl mcf; dncng ] infil pacity; and for alterations of
sab secarem along sodl profile that rednce original allavial p biliry. snbsurface Sows and gromundwa vy, Altesati
can be dne ro Sllings that modify ociginal soil matesial and seed-bank and redwuce comp and diversity of native herd
cmw or to gravel momang that indmces particle size changes or replaces ocigmal matesials; or dwe to the prezence of
= that peevenr szbzucface Sows.
ery good Good Moderate Poer Bad
Riparian soil and Riparian soil slightly Ry soil ian soil Riparian soil badly
subsurface flows in modificd by lnoman moderately modified by | sigrificantly modified modified by homan
natural condifion. actioms. eman actions. &y loman actions. actions.
Soil surface covered by | Soil sucface covered by | Soil sncface covered by | Sod sncface zealed, Ripanian soils sealed or
getation detsrus and ion detsitns and | vegeration detrimns and | compacted or paved in | paved in more than
hecbaceons plants, with gnssmmm&.nm grass m less than two 30-60% of the area, 60 % of the area,
original seed-bank and | thirds of the area. Bare | thicds of the area. Seil | sigmiSicanrly reduce severely compromdse
divessiry of prass zones, small wads or surface plonghed, infilarasion capaciry. infileration of water.
commnnities, and non | non-paved compacted | sealed or pavedin less | Oc zoil profile has been | Oc soil profile has been
altered infilrcation aceas dme to cartle than 30 %, moderately | altesed i 30-60 %o of deeply alrered by sravel
capacity. grazing, vehicles or redncing infilrration figasian agea, becamse exrraction, oc by
Ripac ] in iom activities capaciry. of gravel mining ropogeaphy altesarions
naresal condi g less than O« zod profile haz been | (topography and degrading original socl
masnrdndng 3 ocigmal mthﬂlofdmama. alreced i less than szbstate pacticle size and seed-baxk m more
permeabdicy. with no signiScant 30 % of rigasian area, | with moderate than 60 % of the acea. //
Poezecvation of sedncrion of mElxation | becanse of gravel alresations), o Rq:na szhstatum
sndsurface Sows and capaciry along the mining (topograghy & dep d by imest
gromndwates nammeal stady geach. and szbsirate pacticle (eczgnal seed-bank matesials, solid wasres
COnReCctviry. Substarnm tn narecal size with modesate alresed showing oc budding debos
condirion, presesving alresations ), or abandance of pioneer moce than 60 % of the
natneal seed-dank, é depozirs 45ty figacian acea. //
herbaceons (odzinal seed-dank hesbaceons planrs oc Underground
corummndties and alresed shoming dommd e of bace infosemctmees 33 coads
iginal balary brnd: of pi sodl). // Raparian orppes(walu.
Gravel mining and opposmnistic b um sub d icity, oil) o
altesations to soil hesbaceons planrs or by inect maresials, solid | addition of solid wasres
topozraphy absent or of | dominance of bare wastes of dnilding oc budding debos
low significance, and sedl). /f dedsiz in 30-60 % of affecting more than
connectivity of Addision of mest the figasian area. // 60 % of the area, with
sabsucface and materials, solid wastes | Presence of strong altecarion of
groundwares fows is or bnilding debris in szbzucfoce Sows and
madntained. lezs than 30 % of the infrastenctures 23 roads | grommdwater
No fillings or afea modesarely altecs cr mes (watec, connecHviry.
excavations. narneal p biliry icity, odl) or Usze score O when
and connectivity with addirion of solid wastes | riparian zomes ace
subsncface and oc bndding debris comglerely paved oc
groundwates Sows. // affects 30-60 % of the | excavared containing
Presence of acea, signiSicantly concrete mistmernees
nndergronnd lresing smdsncface Mg any
infrastenctares 33 roads | Sows and groundwarter hy&ologxal
or piges (water, comnectiviey. connectivity with
electsiciry, oil) oc channel
addition of solid wastes
or bnilding debais
affects less than 30 %
of the aea.
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Table 8. Interpretation of total RQI score values and proposal of river management options. Interpretacion de los valores totales de

RQI 'y propuestas de gestion.

RQI value | Riparian status | Management options
150-130 Very good Riparian attributes in natural conditions. without threats in their functioning.
Great interest in Conservation and Protection. to maintain current status and prevent future
alterations of riparian systems
129-100 Good Most of the attributes are in good or very good conditions and one or two can be altered.

Riparian systems need Protection measures to prevent potential new impacts and Restoration
measures to achieve full integrity of riparian functions. Eliminate pressures and impacts as much
as possible.

99-70 Moderate Several attributes are moderately altered.
Riparian systems require Resroration measures to assure proper hydrological and ecological
functioning. Eliminate or Reduce pressures and impacts as much as possible.

69-40 Poor Most attributes are moderately altered.
Riparian systems need Rehabilitation or Restoration measures, to improve and recover hydro-
logical and ecological riparian functions. Reduce pressures and impacts as much as possible and
design compensation measures to ameliorate environmental conditions.

39-10 Bad Several attributes are poorly altered.
Riparian systems need Rehabilitation or Restoration measures to reintroduce or gradually
improve hydrological and ecological riparian functions. Reduce pressures and impacts as
possible and ameliorate the social perception of river degradation.

<10 Very bad Most of the attributes are badly altered.
Riparian systems need new Rehabilitation or Remediation works, to recreate and reintroduce
riparian functions. Improve environmental conditions for good potential status and ameliorate
the social perception of river degradation.




