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Watercourses have many problems. arising from the multiplicity of functions & ez s s M 77
. that they provide at the level of common uses and from the exploitation of : : = e

: watershed natural resources. Changing driving factors of watershed § : e R e,

i hydrogeomorphologic conditions, specifically, land use, flow regime and : : o O

: sediment loads, gives rise to an imbalance in river dynamics. This imbalance : : ¥
: could be observed in the erosion of riverbanks, with associated economic, @ :
» environmental and social losses. :
» The Integration of the river bank erosion In the context of the definition of a
 river rehabllitation strategy at the river basin arises as a process that may also :
+ contribute to the better use and improvement of integrated water resources
: management, in particular, to the compliance with Water Framework Directive :
» (WFD, 2000/60/EC), namely (Articles 1 and 4) the river basin and riparian :
. zones conservation and rehabilitation intervention goals. ::
: A rehabilitation strategy at the river basin level was developed and framed for : :
: the Portuguese River Basin District (RH4), integrating three (Vouga, Mondego : : Localization: ARH CENTRO in Portugal

and LiS) river basins. As a first Step for the strategic definition, a classification T R R R R N R R NN R NN R N R R N N R R R R NN R NN R R NN R RN N R NN R R NN R NN M NN R RN N R N NN R RN R EEEEEEEEE - Bhk‘rosic;;’;hotos
: and definition of the watercourse types of the each of the studied watershed :  RIver Stretch: cértima River (Vouga River Basin Level) Certima River
: was performed, providing a more adequate analysis and reflecting the reality : .

of thz region inp relatio?\ to its Spe(?ificities, ngmely In what cgoncerns t?)/ Study River Stretch (SRS) nggral Data:
: problems, pressures and needs associated with each watercourse. ;; gzghz Basin River System
: In the second step the general methodology was applied, that including: the : Mogofores = B - Area:538 km?
:: : Bridge A \ - Altitude (average): 88.8m

Main Watercourse

- Length (total): 43km

- Length (SRS): 2.7km

- Q (2 years): 200 m3/s

- Q (100 years): 329 m3/s

: general characterization of the river system, based on three sources of : C ~

: information (River District Management Plan (RH4 RDMP); online :
guestionnaires; field visits); the identification of watercourses that present :
+ dysfunctions; the identification of the river rehabilitation type of measures :
:» stated in the RH4 RDMP; the prioritization criteria for the potential measures to
:+ apply; and, selection of river stretches to illustrate those measures foreseen :
: appliance. :
: As a result, and namely In the case of the river bank erosion, a set of specific :

B1. Physico-chemical and bacteriological
B2. Ecological
C. Hidrogeomorphological
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» material and immaterial measures, could be defined. Each measure is :
i associated with a set of actions that will frame the interventions to be : T —
» Implemented according to the proposed goals. For each measure a scheme Se
: "type" is devised, with information on its operational and technical ! ;;
: specifications and on inherent required material and financial resources ; . .-
: needed to implement them. Finally, specific guidance documents were created : *__6; ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ . Gy [EIAmNL ST et | e e
. for intervention in watercourses, either for technicians as well as for the ;| ™ S o T i“ﬂ“ -
i general population. L ————
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Goals N SRIMESTTeS
: The main focus of the work is the holistic view of bank erosion control, in the : 3 o Yegetalon
: context of a rehabilitation strategy at the river basin level. M. Iratovesment of habiat heterocencing
: The application of the methodology to control bank erosion is exemplifiedona ¢ M1 Impiove Supervon and oo o evenons ———
. stretch of Cértima River (Vouga River Basin), over which a survey of the main &+~~~ + Vi Promole th puble parispaion.
i problems, pressures and needs associated with bank erosion was performed. : = EEE—
: As a result of that characterization and of the developed methodology, : R
: proposals of interventions to control bank erosion, namely stabilization : Schemes “type” (examples):
techniques, could be defined, as exemplified for a river section at Mogofores Detall Material Immaterial
. Bridge (C1). The corresponding study area Is occupied, on the left bank (LB) measures measures
' by a leisure and recreation park, and on the right bank (RB) by agricultural : | - T
. land, that justifying the use of different stabilization techniques: cribwall (LB) : fi N o T | [romnmo
: and live riprap (RB). As an example, a scheme "type" of cribwall, including a e T
: set of technical, operational specifications and inherent costs need to :
: implement that solution, is presented. :
R ol » The exemplifying illustrations presented do show and enable to compare the e
. . S : present situation and the envisaged post-intervention state on the referred | | T Sabn g || Amesuen
Faculdade de Engenharia . study section (C1). A set of recommendations and guidelines on the level of : - L &N i
FEUP : monitoring and maintenance to observe are also specified. Laures nobils il o i donax
General methodology:
/ ,:SEFUCCI;TJESA * 1. General characterlzatlon;f the hydrographic network ' |ntervent|0n (examDIE):
DO AMBIENTE 1-;2;‘:}’:?4“ —— - Q‘(‘jﬁﬂr?;“a"es 1.3. Field visits
2. |ldentification of watercourses v!ith dysfunctions and advantages
)\ 4
3. Measures provided (PGRH-RH4)
CENTRO|&%nioip 4. Prioritization of potential measures
\ 4
E 9. Choose of sections(s) to illustrate the measures
g 2
o Ferialilss B S s e gl : As a result of the integration of bank erosion control analysis in a rehabilitation :
Septem ber S ﬁ;ncial B strategy at the r.iver basin level, the work presents a set of actions ain_qed_at rest(_)ring
2013 . 4 EE fun_(:tlpn N riverine systems and gt the fulfillment of the propqsed objectives. With a :
8. Prioritization of measures proposed : holistic and integrated approach, it could be concluded that this strategy can become :
A ' a very useful contribution in response to the problems of bank erosion at the river
9. Intervention Plan y . . . . . . . . !
v EE basin level, by means of the application of sustainable and integrative intervention :
10. Monitoring Indicators (Verification) E pI’aCtiCES. Ei
' R R R R

11. Presentation of results
Implementation Indicators; Guide (s) guidance; Evaluation Reports




