mountainsZ2016

3-/ october - braganca - portugal

| International
Conference on Research
for Sustainable Development
In Mountain Regions

Book of Abstracts

. . - /\H/[\W A \ Tt
© 'P DEBRAGANGA " * Ceontrode Investigacio  Epy o]z pa AU o @ S
= y :
—4 United

Educational, Scientific and «  Sustainable Mountain Development

OOOOOOOOOOO



Title: | International Conference on Research for Sustainable Development in Mountain Regions: Book of
Abstracts

Editors: Centro de Investigacdo de Montanha (CIMO)

Published by: Instituto Politécnico de Braganga
Campus de Santa Apoldnia 5300-253 Braganga, Portugal
http://www.ipb.pt

ISBN: 978-972-745-214-9

URI: http://hdl.handle.net/10198/12135

Cover design: Atilano Suarez, Servicos de Imagem do Instituto Politécnico de Braganca



| International Conference on Research for
Sustainable Development in Mountain Regions

Book of abstracts

Edited by
Centro de Investigacdao de Montanha (CIMO)

Instituto Politécnico de Braganca, Portugal
2016



N‘ I International Conference on Research for Sustainable Development in Mountain Regions
mountains2016 5-7 October 2016, Braganga, Portugal

Table of Contents

Pag.
(O 1= =Y a1} f (o] o TSRS 6
Y Yo Y U] o o Jo] o =1 U 6
Other suUPPOrters and SPONSOIS .......uvveeieiieiiiiiiirreeeeeeeeiiirrreeeeeeeessarrrereeeeeesesrsrereeeeens 6
COMMITEEES weeiiiiiiiic e 7
KEYNOLE SPEAKEIS ..uvvveeiiiieeieitieeee et e e e e e e esbbrr e e e e e e senbbaeeeeeeseesnssraneees 8
ADSEIACES .. 12
KEYNOTE AdUrESSES.cciiii ittt e e e e e e e e e e rrar e e e e e e eean 13

Oral SESSIONS ..ottt e 18

POSEEI SESSIONS .ttt 147

LiSt OF QUEROIS ... 212

Centro de Investigacdo de Montanha (CIMO) Instituto Politécnico de Braganga



N‘ I International Conference on Research for Sustainable Development in Mountain Regions
mountains2016 5-7 October 2016, Braganga, Portugal

Organization

Centro de Investigacdo de Montanha - Mountain Research Center (CIMO) and
Instituto Politécnico de Bragancga, Portugal

Embrapa, Brazilian Agricultural Research Corporation, Brazil

UNESCO Chair in Sustainable Mountain Development, University of Highlands and
Islands, Scotland, UK

Euromontana, the European Association for the Development of Mountain Areas

ADVID, Douro Wine Region Cluster

Major supporters

Camara Municipal de Braganca

Unido das Freguesias de Sé, Santa Maria e Meixedo

Supporters and sponsors

Associacdo dos Jovens Agricultores de Portugal
Crescente Fértil, Brazil

Journal of Mountain Science

Mountain Partnership

Open Agriculture

Sociedade Portuguesa de Ecologia, Portugal

The Mountain Research Initiative

Universidade Estadual do Oeste do Parana
Universidade Federal de Vigosa, Brazil
Universidade Federal Rural do Rio de Janeiro, Brazil

World Famous Mountains Association — Brazil

Centro de Investigacdo de Montanha (CIMO) Instituto Politécnico de Braganga



“ﬁ I International Conference on Research for Sustainable Development in Mountain Regions
mountains2016 5-7 October 2016, Braganga, Portugal

Committees

Scientific Committee

Martin Price (Chair) — University of Highlands and Islands, Chairholder, UNESCO Chair
in Sustainable Mountain Development, Scotland, UK

Artur Cristovao — University of Tras os Montes and Alto Douro, Portugal

Bernhard Wolfslehner — European Forest Institute (EFI), Austria

Catherine May Tucker — University of Florida, USA

Celestino Santos-Buelga — Universidad de Salamanca, Spain

Connie Millar — US Forest Service, USA

David Hik — University of Alberta, Canada

David Molden — International Centre for Integrated Mountain Development, Nepal
Egidio Dansero — Universitd Degli Studi di Torino, Italy

Greg Greenwood — Mountain Research Initiative, Switzerland

Irasema Alcantara Ayala — Universidad Nacional Autonoma de Mexico, Mexico
Jodo Honrado — University of Porto, Portugal

Rachel Prado — Embrapa, Brasil

Ruijun Long — Lanzhou University, China

Organizing Committee
Portugal

Carlos Aguiar — CIMO, Polytechnic Institute of Braganca
Cidalia Lino — CIMO, Polytechnic Institute of Braganca

Isabel Ferreira — CIMO, Polytechnic Institute of Braganca
Jaime Pires — CIMO, Polytechnic Institute of Braganca

Jodo Azevedo, CIMO, Polytechnic Institute of Braganca
Margarida Arrobas — CIMO, Polytechnic Institute of Braganca
Orlando Rodrigues — CIMO, Polytechnic Institute of Braganga
Silvia Nobre — CIMO, Polytechnic Institute of Braganca

Scotland, UK

Brazil

Martin Price — University of Highlands and Islands, Chairholder, UNESCO Chair in
Sustainable Mountain Development

Adriana Maria de Aquino — Embrapa Agrobiologia

Gilberto Carlos Cerqueira Mascarenhas — Ministério da Agricultura Pecuadria e
Abastecimento

Luis Felipe Cesar — Crescente Fértil

Marcos Aurelio Saquet — Universidade Estadual do Oeste do Parana

Marcos Flavio Borba — Embrapa Pecuaria Sul

Monica Alves Amorim — Universidade Federal do Ceard e Associacdo das Montanhas
Famosas do Mundo

Rachel Rachel Bardy Prado — Embrapa Solos

Regina Cohen Barros — Universidade Federal Rural do Rio de Janeiro

Renato Linhares de Assis — Embrapa Agrobiologia

Centro de Investigacdo de Montanha (CIMO) Instituto Politécnico de Braganga



I International Conference on Research for Sustainable Development in Mountain Regions

mountains2016 5-7 October 2016, Braganga, Portugal

S01004
Urban Climate in a small mountain city with a complex terrain - Braganga (Portugal)

Artur Goncalves, Antdnio C. Ribeiro, Filipe Maia, Manuel Feliciano
CIMO - Mountain Research Centre, Instituto Politécnico de Braganga, Braganga,
Portugal

Cities have singular climate as a consequence of the multiple interactions with
buildings and other artificial structures, including such effects as the urban heat island
(UHI) and changes ventilation patterns, with effects on urban air quality and energy
use. Under such conditions, urban climate analysis is increasingly considered as a
necessary activity that should be part of the urban planning practice, especially when
addressing the effects of climate change. Although there has been a wide development
of climate studies across different countries, further improvement is needed to
address a wider diversity of geographic locations and conditions, including studies
taking place in cities with complex terrain, such as mountain settlements. Following a
trans-national project, BIOURB (POCTEP - INTERREG), a monitoring network was
introduced in Braganca (Portugal), a small city located on a mountainous region. The
methodology consisted on the cross-interpretation between data from a network of
sensors and the analysis of the major factors influencing such climate conditions
(topography, land use and artificial structures), allowing for the identification of major
climate transformations represented as an Urban Climate Map, with the ultimate goal
of providing useful indications for urban design. Urban climate monitoring was carried
out with a combination of 24 temperature and relative humidity sensors, four wind
anemometers and three weather stations. The location of the equipment took into
consideration different Local Climate Zones (LCZs), topographic aspects and the
potential rural to urban gradient. Results from recent years show that while addressing
a small, though complex, urban reality and despite the proximity to rural surroundings,
many meteorological data variations can be attributed to the presence of urban
elements, including the UHI effect and changes on wind patterns. Additional variability
can also be attributed to topographic effects, including cold air drainage and
background wind exposure as a result of the local mountainous context.
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