
ECOSYSTEM SERVICES OF RIPARIAN FORESTS IN UNCERTAIN HYDROLOGICAL AND 
LAND-USE FUTURES 

Francisca C. Aguiar | Rui Rivaes| P Segurado | M Teresa Ferreira | L Schmidt | MJ 
Feio | S Almeida | MR Fernandes | A. Correia | A. Calapez | A Delicado | A 

Mortágua | C Vieira | D Gebler | I. Lozanovska | J Sá Couto | M Sales | MJ Martins

| PC Silva 



RIVERS, RIVERINE ECOSYSTEMS AND HUMANS 
CONCUR FOR SPACE, WATER AND ENERGY. 





Riparian forest Values and Ecosystem services in uncertain
freshwater futures and Altered Landscapes



1

Context

Source: WWF

Ecosystem Service 

Providing habitats 

Filtering/storage particules 

Carbon fixation 

Erosion control 

Providing habitats for native pest 
control agents 

Removal of nutrients in runoff 

Landslide 

Evaporative cooling 

Standing crop of woody biomass 

Seeds, spores and harvestable genes 

Protection against fires 

Standing crops of non-woody biomass 

Harvestable volume of wild berries or 
other 

Seed and propagule dispersal 

Socio-cultural values 

 



C SEQUESTRATION

FLUVIAL ECOLOGICAL INTEGRITY

CULTURAL SERVICES



CONSORTIUM





Case studies

Run-of-river 

(regulation capacity: 1%)

Storage reservoir 

(regulation capacity: 13,1%)

We used two case studies – a run-of-river dam (Touvedo dam/River Lima) and a storage reservoir

(Fronhas dam/Alva River), in Portugal 

Natural

Regulated

Monthly flows (1 – January to 12- December) 
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UAV flight (River Lima/Touvedo dam)A1

https://riveal.pt/2021/07/12/how-to-estimate-the-carbon-stock-of-riparian-forests/

https://youtu.be/2RSSe3YzoEY

https://riveal.pt/2021/07/12/how-to-estimate-the-carbon-stock-of-riparian-forests/
https://youtu.be/2RSSe3YzoEY


Field data downstream from Fronhas and Touvedo dams and reference data 

(upstream) June-July 2019

Field samplingA2



Field samplingA2



The value of GREEN LANDSCAPESA3



willows

Spatial and functional changes



Riparian and aquatic functional changes



Climate change vs. flow regime effects



A4 The value of GREEN LANDSCAPES

ongoing



A5 The value of WELL-BEING

CULTURAL VALUES

Surveys, workshops, 
participatory research actions

ongoing



A6 BAYESIAN MODELS

ongoing



A7 Knowledge transfer

FACTSHEETS https://riveal.pt/results/fact-sheets/

WEBSITE  https://www.riveal.pt



Regulation induced an increase in riparian cover and changes in riparian 
composition; diverse aquatic and riparian guilds respond differently to regulation

Different regulation types resulted in different impacts and different location
and composition and functional traits of riparian plant communities and aquatic 
biota

The Riparian cover, spatial and compositional changes are translated in gains 
and losses of Ecosystem Services, for instance Carbon storage and sequestration is 
higher in hydropower rivers, but there is likely a substantial loss of diversity and 
habitats for flora and fauna

Diverse perceptions of services with gender, education and type of regulation in 
relation to CES

More research on assessment and valuation of ecosystem services and its inclusion 
on decision-making is needed in hydropower rivers

Wrap-up
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