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1. INTRODUCTION TO FURNAS

1.1. FURNAS VALLEY HERITAGE

The Azores archipelago is situated in the middi¢hef Atlantic Ocean and consists of nine islandgadéanic
origin. The Azorean landscape is marked by theardtcactivity, which periodically has been givirigerto moments of
deep drama for the inhabitants and has been thar taajdscape generator, the consequence of whichiéh geological
heritage. The islands morphology was determinedtdwolcanic nature and conditioned by the actidnnatural
elements. In S&o Miguel island, depressions crdagembllapsed volcanic craters originated numetakess such as Sete
Cidades, Fogo, or Furnas.

Since the exploration of the island of Sdo Miguelirnas has been attracting visitors to experighee
phenomenon of its geothermal water baths and fuesiftelds’, where a traditionally prepared stewc@mked in the
ground (poster, Fig.12). Furnas Lake and the adjacilage has been a magical landscape for toutéstination,
astonishing with its volcanic activity, geologiadiversity of caldera and lush vegetation. The g#lehas about 1800
inhabitants, doubling this number in the summer tmenFurnas valley has a significant cultural fae, rich in
gastronomic traditions; religious and folk festie#; astonishing well-known parks and gardens sischerra Nostra, and
quality architectural buildings, such as a neo-motbhapel (poster, Fig.19) a result of the XIX eemtgentlemen-
farmers trend. At present, tourism, dairy and Baghs, as well a€ryptomeria japonicdased forestry are the basis of
the local economy.

1.2. LANDSCAPE DEGRADATION PROBLEMS

Since the beginning of the settlement of the isdandhe XV century the natural resources have loepheting.
Over the centuries most of the natural forest wisdown, giving way to agricultural land and its mecultures. The
economic history of the Azores is characterized thg phenomenon called “colonial monoculture expofthe
agricultural cycles of mono-specific crops haverbdeminating the Azorean economy, and have deepisked the
landscape.

Given the insularity that slowed some periods cht®logical and cultural evolution, and competitiipom
continental producers, the export dependent motwresl went into eclipse, one after another, crgatie need to search
for new productions that would be viable during toening decades.

Recently, Furnas landscape has struggled withdlfe@afing problems:

Monoculture of dairy and beef farms— Furnas Lake eutrophication. With the input of subsidies into dairy
and beef farms, there has been a decline and fasaditional fruit orchards and vegetable gardessch resulted in
growing dependence on imported products. Farminghés major contributor to the local economy andcaitthe
intensification and mechanization in the 1960 $ds been associated with growing environmental lprof The
pollution of the water is due to extensive areasutificial pastures with no forest cover; erosjmoblems; livestock
overload,; fertilizers and manure discharge to #ie Itributaries. In particular, Furnas Lake hastméfering from the
excess of phosphorus and nitrogen from the pasturedf within its watershed, resulting in the ladatrophication.

Biodiversity loss — invasive speciesDue to the geographical isolation there are diwezndemic species of
flora and fauna in the islands. Azorean nativedblraurissilvais a living fossil, with about 70 endemic vascydéants.
Currently, the native flora occupies only a smaligentage of the total vegetation cover existinghenAzores islands.
Many of the introduced species coexist harmoniowgthh humans and the landscape; however, some epédeive
become invasive by dominating and suppressing exdtora, and have contributed to the landscape aodiversity
degradation. For example hydrangeas have beenaseex-libris of the Azorean roadsides but if notfoeed, they are
spreading aggressively to new areas of abandonsdirpands and native forests. Furnas landscapesiféered a
significant human impact, as a result of many inaplants having escaped from the gardens, pratifeg in this mild
climate with no natural enemies, outcompeting thve vegetation and its biodiversity.

Monoculture of Cryptomeria. Since the end of the XIX century, the forestrgtse has been dominated by a
massive cultivation o€ryptomeria japonicaAlthough it remains an important species for finestry sector there is a
need for its diversification. This is essential &ege its timber value is very low, its ecology fieggi clear-cuts, which
originate large-scale erosion processes, and dtesedark forest stands with no undergrowth, degriof biodiversity.
The Cryptomeriais grown in a short rotation cycle of approximgt®0 years; this intensive cultivation has resultedn
accumulation of pathogenic agents suchusillaria sp. fungus.
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1.3. SOLUTIONS - Plans and policies

The emblematic Furnas Lake urged solutions to thgrpssing degradation of its water quality astle®@ms of
green, yellow or fluorescent blue micro algae ansitirface and putrefying smell were clear signgsoéutrophication.
For this reason the Regional Ministry of Environinereated thd=urnas Lake Watershed Plan published in 2005.
Since 2007 the actions of the Plan have been ingiiead under the name Blirnas Landscape Laboratory (Furnas
LandLab), a large scale ecological and landscape restoratiol he Furnas LandLalkconcept was established to give an
exemplary value to be repeated in other sensitzerdan sites. It combines the objectives of thax&sit.ake Watershed
Plan, complemented in past years with the aims rgulations ofFurnas Landscape Protected Areaand the
Management Plan(the policies described in tigplication Form point 10).

The Furnas LandLab gives top priority to the sustainability and mudtmensional actions, focusing on
ecological and landscape restoration, highlightiregeconomic as well as social, cultural, aestaktind quality aspects.
Its experimental plots have been established adftsdandscape as a result of a multitude of coliations and
partnerships with private institutions, associagjoaniversities and research centres, among othMast experiments
that have been taking place study sustainableosoiipancies and activities, complementary or atére to current
monocultures, helping to diversify the local angérvegional economy.

The field trials do not only have environmental @algo socio-economic and cultural objectives, ivval
disciplines such as: Forestry, Agronomy, Biologyrtitulture, Ecology, Biotechnology, Environmengsychology,
Landscape Architecture, LandArt and Nature Touri$he Landscape Laboratorgoncept is not new; there are already
several functioning examples such as Sletten imizek, Alnarp and Snogeholm in Sweden.

The Furnas LandLakecological and landscape restoration actions dairgbility and a channel to provide and
exchange information through tReirnas Monitoring and Research Centrejnaugurated in 201 he Centre has been
the headquarters of tllrnas LandLabmanagement and the Natural Park of Sdo Miguel flesk, serving also as a
visitors centre consisting of an exhibition roond @uditorium (chapter 3).

2. FROM PAPER TO PRACTICE

The milestone in the landscape and water qual#toration was the acquisition of approximately 8@@tares
of farmland andCryptomeriaforest by the Azorean Government that took plac2067. Since the establishment of
Furnas Lake Watershed Plan and availability ofghielic land acquired, theurnas LandLalproject was settled. It took
an ambitious course not only of the water quakdstoration, but becamenaultifaceted and multisectoral project of
transformation and revitalization of the landscape involving individuals and collective bodies at#éb, regional and
international levelNumerous interventions have beersuccessfully accomplishedseveral ofwhich are described
below.

2.1. CLEANING UP THE LANDSCAPE

One of the first steps taken on the farmland pwetawas the removal of tons of various types ofteyas
including silage plastics, packaging of pesticidsls, chemicals and barbed wire. The state ofagioal and aesthetic
degradation was such, that there were several doaktires and entire scrap vehicles removed froenwater lines.
Segregation by different classes of toxicity wasealdollowed by redirection for recycling to wasteatment stations.

2.2. COMBATING INVASIVE SPECIES

This was one of the key actions for a full langecaestoration. At the Furnas Lake watershed, ingafora

predominated the abandoned pastures, the streaimsrasion gullies, being represented by specian ftifferent parts
of the word: Hedychium gardnerianumRubus ulmifolius Leycesteria formosaGunnera tinctoria Solanum
mauritianum Clethra arborea, Pittosporum undulatusmdAcacia melanoxyloamong others.
Since the beginning of the project, 146 ha of dégdapastures and woodlands were subjected to revélsra control.
The eradication of the invasive plants have beetim& consuming process, requiring repeated treasndoe to
abundant seedbank in the soil and high dispersita by birds. Without this intervention, the plamtaders would
continue to thrive and subjugate native plantsycad) considerably the biodiversity by forming mespecific stands.
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2.3. PREVENTING EROSION AND LAKE SILTATION

Erosion gullies. Most of the land had a natural hilly topography,ickhplayed an important role in
accumulating and dispersing the water through variand depressions. Agricultural intensificatied ko major clear-
cuts of natural forest, followed by land levellingd creation of high-altitude pastures. The flatepastures, covered
only with the herbaceous strata became eroded dyfdiftte of torrential water and as a result erogjaties were
formed. Each year those erosion gorges grew biggaching the size of several meters long and G&is wide and
deep, with the water dragging huge amounts ofawudl sediments to the streams and ultimately tdatke2 Since early
2008, there have already been eigtliies intervened and restored in an area of ¢werhectares; where the erosion
process has been ceased.

Green engineering and restitution of native flora.Using the trunks of cut down invasive trees, thaten
energy sinks were created to reduce the water ieliside the erosion gullies, therefore diminrgithe soil eroding
processes. Upstream the erosion gullies, v-shapedewn structures (poster, Fig.30) serving as wiisgrersal were also
built to scatter water away from its accumulatiraings. The native species were reintroduced, shamdosherbaceous
such as reeds, adapted to waterlogging and aléeiming the water in the sod and filtering itdisgents, preventing its
entrainment by water. Other soil stabilization Igriancluded use of geotextiles impregnated withdseeas well as
coconut fibres and nets.

Retention basins of solid particlesTo prevent the entry of large quantities of sediteento the lake, there
were six retention basins raised in the beds afetlstreams. They were constructed using gabioestand metal nets,
which allow the percolation of water, retaining msslid particles. Every year there are about 20:8of soil detained
at the retention structures and subsequently rechmexhanically. With an aim of sustainability ob¢aur and resources
this soil has been used in various projects withenFurnas landscape. Such projects include tearstbanks elevation
and simultaneous invasive species suppressiondblenthe establishment of a willow collection; efishment of a
Driving Range for the Furnas Golf Course (postéy,4}; Bensaude Green Printreation of viewing points among the
plantations.

Creation of swampy areasRainwater used to be channelled away from thecalgwral land, towards streams
and then to the lake, through the drainage chamalde by farmers. It was flowing very fast from thigh-altitude
pastures (680m) to the lake (280m), dragging hugeuats of soil with its strong currents. The actidaken in the
Furnas LandLabareas, consisted of blocking drainage channels sotl and stabilizing them with vegetation, sottha
now the water accumulates in natural topographyessons and slowly infiltrates to the aquiferst causing erosion.
The new swampy areas promote biodiversity in thddaape and are frequently visited by birds.

2.4. SUSTAINABLE MANAGEMENT OF PASTURES AND MEADOWS

Nutrients in excess.Upon acquisition of dairy farmlands, most pasturesre under a semi-intensive
management, with frequent, excessive and unnegetesditization. The first soil analysis showed ydmigh level of
phosphorus, 150-160 ppm, whilst more than 30 ppaiready considered a very high value (the Olsethatd. It was
necessary to reverse this situation because otamnsutrients leaching into the streams that cpmsetly ended up in
the lake.

Flowering meadow and its biodiversity.The first step was to recuperate degraded pashyreaswing grasses
and a clovers mix to ensure that a natural protessgulate the levels of nutrients in the soil baen undergoing. The
sowing of over 13 ha of a pasture with the clovéins: red, violet, white and yellowotus, was performed to create
single-colour flowering carpets, each 25 m wide 8868 m long. The landscape aesthetic enrichmeft thié collation
of the unusual colours and biodiversity of insdmught to the scene members of the Azorean Adsaciaf Amateur
Photographers. (poster, Fig.8)

Revenue and removal of nutrients Another advantage of herbaceous cover improvemastits economic
effect in the production of 6500 silage bales withi period of 5 years by harvesting the grasslanthe watershed.
These silage bales sold through S&o Miguel Faritdarsn to their associates, have been a large saifroevenue for
the Furnas LandLablt is also a way to diminish soil saturation widttilizers, as the nutrients absorbed by the wiga
matter, have been exported away from the lake gladerin the form of silage bales.
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Local products. There was also diversification of economic actdstby creating a partnership with the local
beekeeper from Furnas, who installed several bestamong the flowering pastures and whose artiganducts such
as honey and sweets have been sold in the giftahBprnas Monitoring and Research Centre.

Ecotourism. The new management of large areas of grassland gp@rtunity to various activities boosting
ecotourism such aszorean rustic golfiposter, Fig.5prganized in collaboration with Sdo Miguel TouriBwmard. Local
and foreign golfers were playing this Azorean W@wia of “pitch and putt” scoring into holes overetl20 ha of the
grassland. Simultaneously, golf classes were diwehe local youth.

2.5. DIVERSIFYING THE FOREST ECONOMY AND FORESTRY TECHNI QUES

Multifuncional forest landscape. In the Furnas LandLab,diversification of the forest economy is guaradtee
through actions such as planting the experimertab @nd forest stands, using new: species, provesa products,
planting tools, equipments, techniques and conceplss is to create a rich and diverse forest nmwsaiis
multifunctional forest landscapeonsists of areas of clearings with meadows astupss, others that are occupied with
fruit orchards and planted with forest.Farnas LandLalit has been important to combine production withservation
measures; however there are also areas committexbiaéxclusively for protection and conservatiorppses.

New production model. The primary objective was to demonstrate the proocmodel where noble
hardwoods dominate (poster, Fig.27), as complemgatternatives to the present monocultur€ofptomeria japonica
stands. The first five experimental plots includilee main speciedFagus sylvatica Quercur robur and Betula
pubescensmixed with some conifers. This diversity of hambtls and conifers had a considerable impact on the
promotion of the habitat, attracting wildlife, bééh particular, resulting in a diversified andtbeguality landscape, and
aesthetically interesting during the winter monthhat is more the pathways were left open for asleable experience
in the forests, in this way expanding its multi-Etinnality.

Innovation. New techniques: individual protection tubes weseduto increase the success of new plantations
and the quality of timber obtained, reducing théntemance costs and damage caused by rabbits dadtso Four years
after planting noble hardwood stands, the treesetia high growth rate, combined with a low motyaiate.

Biodiversity “islands”. Hedges of invasive plants occupying the pastoreldrs, were removed, making way
for the placement of endemic flora dividing thestfedent species forest stands. Along the foresidrahe endemic
blueberry was planted in large quantities; thermtkfit has been named “the blueberry trail’. Othezas were occupied
with experimental plots established with variogetspecies as well as orchards of apple treesrateinic blueberries.

2.6. BUFFER STRIPS

Given the fragile ecosystem of the stream bankstroband removal of bramble bushes were performed
manually using only mechanical methods without cieaimspray. Following the clean-up, the native speavere
planted in linear stands approximately 10 m widg 25 km long, to protect streams and their margmthese sensitive
areas, forest cuts will not be performed, to miainihe risk of erosion and degradation of the sirbanks. Plantation
of the buffer strips with thousands of native slsrabd trees were made with the involvement of warechools (poster,
Fig.2) while the terrain preparation was done leyrtilitaries.

2.7. INDIGENOUS SPECIES SEED ORCHARD

The native plant performances were previously nadied, and so were unknown. There was a precoiocept
that theLaurissilvaspecies had a very small annual growth rate. \ttighutilization of the individual protective tubes,
the plants survival rate has reached approxim&@dg .The monitoring proved the growth of some s®can reach 1,2
meters annually.

With a growing need for the plantation of indigemoand endemic species, it became evident that the
anthropogenic pressure of collecting the seedscanithgs had negative effects on the natural pdjmula. For this
reason, the installation of orchards producing s¢edk place in public areasktrnas LandLabnot only to reduce the
impact on natural plant populations, but also tovalbther techniques of ecological recuperatiotat@ place. An easy
access to large amounts of seeds allows directrgpgdareas of ecological restoration, reducingtg€oin comparison to
the costs of nursery production. Some of the natpecies seed orchards planted had the suppodrieps integrated
into joint projects (eg. Sata Forest, PT Logo, Beide Green Print, MIT - Woody Biomass).
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2.8. MIT GREEN ISLAND — WOODY BIOMASS

This trial aims to study the potential of biomassduction of several tree species (native and radive). The
various species planted with different densitied endifferent types of soils, are being studiedtlhg University of the
Azores Biology Department, to assess annual inanésref biomass. From an economical point of vievis study may
allow independence from the use of fossil fuelsdoergy supply in the Azores. These plantationstaige managed
using a coppicing system, while the surroundinggomill grow older, which will be an added valwethe landscape
aesthetics and its biodiversity.

2.9. ARBORETA REINFFORCE

The two arboreta established in Furnas, with numenmovenances for each species, are integratédein
European network of arboreta REINFFORCE (REsourf&dstructure for monitoring and adapting Europa#antic
FORests under Changing climatE), to study climéi@nge across the European Atlantic Coast andflteeiice on the
trees.

Apart from the global objective, these tree collaté enable the evaluation of the forest specied an
provenances which could become more sustainablegically, economically, socially and aestheticabig well as give
alternatives to the current monocultureGriyptomeria spin the future, species or provenances obtainoapdorestry
characteristics could contribute to the diverstfima of the forestry sector. Good quality timbeesigs would also allow
the improvement of the wood extraction methodstrimuting to reduce the dimension of clear-cutsakhis one of the
biggest ecological and aesthetical problems cugrémterent to forest landscape in the Azores. iiée tree species, of
ecology different thalryptomeria combined with the added economical value of timbay eventually allow selective
cutting and close-to-nature silviculture (mimickinige natural forest cycle). Already in 10 to 15 ngeahe trees
performances can be evaluated by forestry entreprsrconcerning their utility and aptitude to teeter.

2.10.RETURN OF THE ORCHARDS AND OTHER CULTURAL VALUES

2.10.1. FURNAS TRADITIONAL OLD FRUIT ORCHARD RESTORATION

The three ha orchard was acquired in 2008 unddntplementation of Furnas Lake Watershed Plaroritains
its divisions, hedges and remaining old orangestezl carries a cultural heritage of educationar@st, being adjacent
to the Furnas Lake fumaroles (poster, Fig.13),afrtbe most visited spots on the island of Sdo Migu

Restoration of this orchard started in 2008, byaeing the weedy species, applying treatments andipg of
old trees and tall hedges. New rootstocks have pted and grafted with regional varieties ofust apple, pear and
plum trees, all collected from old gardens of Sdgudl. The Agricultural Development Services of 3diguel and the
local community became involved in its recuperaticildren from Furnas Primary School planted adbireak of over
250 native shrubs and trees, replacing the prev@oygtomeria japonicatand.

The aims and activities associated with the orcHatfil two objectives of Furnas Lake Watershed rRla
namely, thepromotion of local valueanddiversification of the local economgnchored in demanding environmental
education. A display of monocultures that have bgenwn throughout the Azorean history is being leigghed, along
with a collection of traditional varieties of fruitees. The orchard welcomes visitors of all ageaaguire knowledge
about the history of agriculture in the Azores, atidws them to rediscover and enjoy the forgoitarieties that have
almost disappeared from the regional market. Tiseatso the objective of organizing cooking workséavith the use of
products from the orchard, as well as guided tag8yities, lectures and practical classes (po&igr14).

2.10.2. NEW ORCHARDS AT HIGH ALTITUDE

Diversification of the forest landscape includes ihstallation of new orchards ¢iurnas LandLabhigh lands
(approx. 500 m). This is due to the chilling reguients of some species, to subsequently bear awatee of fruits, as
well as to reduce fungal diseases and insect attaiekulting in fewer plant protection intervensoithe system of the
integrated plant protectioassures the coexistence of the fruit productiahtha improvement of the lake water quality.
The algae removed from the lake have been usatttedse the level of organic matter in the sodyjaling nutrients to
trees.

Furnas apples, once abundant but recently almogintd”, have been revitalized in a partnershiphwihe
Agriculture Development Services of Sdo Miguel. &rea of one hectare of former neglected pastureredvwith
invasive species has been planted with 21 regieaadties, grafted on three types of rootstockssigm Fig.29). With
similar domestic fruit production orchards beingabfished by private owners, there are alreadyl Ipoaducts being
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developed including jams and liqgueurs made by tloallcooperativeCeleiro da TerraBy adjusting to tourist market
demands it will be possible to increase the cuitivaeareas and production of these and other goods.

2.10.3. ENDEMIC BLUEBERRY ORCHARDS

The endemic Azorean blueberiygccinium cylindraceumis a species that has beautiful flowers with rsgddi
sprouting leaves. Its fruits, although smaller amate astringent than the commercial blueberries eatremely rich in
antioxidants. Formerly, it occupied large naturadéas at high altitude; however, during the fordstecuts and
conversion to agricultural land, many plants haegghed.

In the Furnas LandLabthere were two orchards planted (replicated ior@md rich soils). Each one has over
800 plants of identified genetic units. The objeetis to follow the growth of each plant and itsitfpproduction taking
into consideration the quantity and quality, sushflavour, size and antioxidants. Once establisltieel,best fruiting
specimens will be selected to create new econolyigable fruit orchards. ThesBurnas LandLaktrials have been
developed in partnership with both the AgricultDrevelopment Services and the University of the &sor

2.11. BEAUTIFUL INVASIVE SPECIES REPLACED BY BEAUTIFUL E NDEMIC SPECIES

Along the charismatic, well-known alley of outstargl London plane trees in Furnas, a strategy tonpte
endemic flora with the replacement of exotic flevas implemented. This consisted of replacing ormdaténvasive
speciesHydrangea macrophyllavith an endemic speciddburnum treleaseiwith beautiful white flowers and clusters
of dark blue metallic fruits and evergreen foliagkscorative the whole year, contrary litydrangea. By these
interventions, the Azorean flora is being promod@dong the locals, as well as the tourists. As altre$ a partnership
with the Regional Road Services Board, this typetervention will take place in other protecte@éas of Sdo Miguel,
along the roads and panoramic sites.

2.12WILLOW COLLECTION AT THE STREAM MARGINS

During recuperation of degraded stream marginthalinvasive vegetation was removed. The huge atrafun
biomass extracted was utilized having in mind thelagical, economical and social sustainabilityeTuseful acacia
timber was sawn and used for structures on this tnad within the Furnas landscape. Other woodgigen to the local
community as firewood, whereas the branches amagmiwere shredded by the local cooperafivafrutos and utilized
as mulching for glasshouse pineapple cultivatitimfahis at no extra costs for thairnasLandLab.

After the invasive vegetation removal, the irregudmeam banks were exposed, still carrying a targeunt of
seed bank in the soil. For this reason, the stigamks were shaped by covering them with a thickrlay soil that was
taken from the retention basins inside the rivet @ example of the sustainable use of recourses).

Finally, a collection of 26 varieties of osiers agd from the Rothamsted Research UK nationakctin was
established (poster, Fig.24). The deep-rootingresiere planted to stabilize the soil and constdidae embankments,
filtering the sediments, which is also a sustaieabhy to manage water line margins. The aim ofrtbe varieties
introduction with different colours and weaving pesties was to diversify the handicraft, attract/r@tisans not only to
do basketry but also for Land Art activities. Tlian be achieved as a result of the collaboratiah tie English
Basketmakers Associatiowhich delegated the tutors to teach the innoeathaft in the Azores.

2.13.MULTI-PURPOSE TRAIL NETWORK

The creation of the trail network channels allowe users to walk through the landscape of Furnd® La
watershed, diminishing the existing pressure onhbespots of the fumaroles fields by the lake. Fhenas trail
network includes trails for different user groupsninimize friction and possible conflicts betwetbam.

The pedestrian trails have been created in a connection with the presaid, to enable users to have several
options of loop circuits, with diverse degrees @ficllty and varied duration. Improvements to tbenditions of the
existing trails have been made, including new waoosteuctures installed for eco-toilets or mountairts. The new trails
include Grenatrail that goes along the top of the crater of Furndeland passes through the remnants of an old manor
house (poster, Fig.10) surrounded by a garden-vandgliand a short picturesqWéaterfall trail (poster, Fig.26).

The Furnas downhill trail was created in the southern part of Furnas watdrhmove the cyclists away from
the pedestrian trails. It successfully became eskobufor mountain bike users, and since its opetiag hosted two
regional downhill championships (poster, Fig.25).

Multi-use trails are former farm roads, where car traffic is regtd. Their dimension allows multiple uses
(pedestrian, equestrian, cross-country, cycling).
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Reduced mobility trail is associated with the recuperation of the margih&urnas Lake, which includes
upgrades of the pavement and creation of restr@aitities for those with disabilities. This is te Ibhe first loop trail in
the Azores, adapted to the users with reduced iobil

2.14 FURNAS LAKE MARGINS RECUPERATION (THROUGH COHESION FUNDS:
PROCONVERGENCIA AND POVT)

2.14.1. ECOLOGY AND AESTHETICS

The Furnas Lake margins were devoid of native \aet, with only a few indigenous species spordtjica
scattered across the landscape and a large aresedoby invasive vegetation. During the implemeotaif the
Landscape Architecture project developed by PROZPdscape Architecture Project and Planning Pastigy, all the
herbaceous and woody invasive plants were remowdreover, there were over 3000 plants reintroduced,
representative of ten species of autochthonouseszofiora.

The stream banks were stabilized by sowing herheceover and the implementation of fascine madgadik
sp andAlnussp., which serve as a source of raw materialdoall artisans and for FurnaandArtstructures. Along the
margins, the green spaces were seeded with a midfirclovers, which absorb the air nitrogen anduiregno
fertilization. Grass cuts were reduced to twicesaryas a tall meadow is a richer habitat thaeguiently trimmed lawn.
The reduced maintenance has caused the plantsow @pundantly, increasing the biodiversity leveis ssaving
resources (hand-labour, machines, fossil fuel).e8scto the south margin of the lake has been ctesirior vehicles,
allowing visitors to enjoy nature walking or cydion the sidewalk or paths shaped by the grasagutt the meadow.

2.14.2. SITE RE-ADAPTATION

Furnas Monitoring and Research Centrewas designed by the world known architect Manueé#\Mateus
and it was built in the L phase of recuperation of Furnas Lake margins. Bii&ling was constructed over the
abandoned ruins of a hotel (poster, Fig.21). Thistemporary structure blends with the surroundarglscape through
its coating of basalt volcanic rock from the regittrwon the International Award of Architecture $tone, attributed in
2011 in Verona.

The Centre has an area for management, researaitpnig and projects development, in an open effipace.
Facilities also include an exhibition room and aditorium to host seminars, workshops, audioviguajections.

Another construction adjacent to the Centre comsiffiour temporary residencesprepared to host researchers
and collaborators, invited to assist with the onggirojects at thBurnas Landscape Laboratarin addition to this, the
outdoor space offers a picnic zone, public toilets,park and vast green space, with a privileged of the lake, where
visitors can appreciate the landscape and enjsyrieiactivities.

3. RAISING ECOLOGICAL AWARENESS - FURNAS MONITORING AN D RESEARCH CENTRE

Since 2007 numerous educational activities haven heglemented, stressing the practical component of
fieldtrips and hands-on activities. In particulanjversity students and school youth and childravetbeen participating
in the fieldwork by planting endemic flora, placipgotective tubes and maintaining young plantst@o$ig.20). Apart
from that, many volunteering opportunities operh® public took place and various partnerships wititutions were
“marked” with the planting activities, made by thpersonnel.

The Centre in its day-to-day functioning receivésits from tourists, locals, schools, universitias, well as
various institutions. The exhibition through intetige tools accessible to users (poster, Fig.22)ltimedia platforms
and guided tours leads visitors to the discoveryhef lake ecosystem, as well as the local geolfigsa and fauna,
focusing on the ecological and landscape restoratidhe Furnas Lake and its surroundings. It plrygmportant role in
raising the environmental awareness, alerting tirangunity about the landscape and lake water quplibplems, as
well as showing the solutions and actions that wememented.

The Furnas Monitoring and Research Centre is thiet fdesk of the Natural Park of Sdo Miguel, whish i
composed of a series of protected areas acrossldnel and is also an important source of infororatiegarding these
protected areas. It is also the headquarters ofeszGeopark, and the European Sustainable Tourfgmt STerras do
Priolo (Azores Bullfinch Lands).

Since the inauguration of the Centre in July 2@En more events and free activities have beendgiace,
directed at the local community under the initiatiof the Open Park Such events included sports and recreational
activities of: yoga classes (poster, Fig.18), hifig contest, learning archery, paintball gamestgdraphy hikes, and
interpretative hikes. The environmental educati@s & strong component of all the activities (pos$tey.16).
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4. COMMUNITY INVOLVEMENT & PARTNERSHIPS

Public participation was imperative for the succet$urnas LandLabproject implementation. That is why
numerous partnerships were established to invohe lbcal community, businesses, scientific indtng, and
associations along with governmental bodies. Ths leen the first initiative of this kind in the gkes. Stakeholders
have realized that the role of recuperation of dégd landscape is an obligation of the whole spciedt just the bodies
of public administration.

Most of the open to public events and the develapinaé partnerships involve field trips and voluniag
activities, which are mutually beneficial. Thisalls for an increase of public participation aneiast in the project, as
it creates proximity between visitors and the managf the area. The on-site dialogue includesudsons of the
actions implemented in the field, explanations h# tlecisions that were made, the type of manageaunyted and
what planning exists for the future. In return, st@keholders, by expressing their opinions, céinedg contribute to the
projects withinFurnasLandLaband positively influence the decision making pssce

4.1. LOCAL COMMUNITY

Furnas Scouts A small parcel of forest by the lake has beervidexd for the scouts, who are responsible for its
direct management. In this area, close to Furnasdeh and Monitoring Centre, the young scoutsilabout invasive
and endemic flora, plant autochthonous forest aaklemvooden constructions to earn their next rank.

Furnas Primary School.The local schoohas been integrated in various activities that mtentheir status of
Eco-school. The schoolchildren have planted sevanadreds of endemic species on the shores of &urake, and
have actively participated in the environmentahéits conducted at theurnas Monitoring and Research Centre

4.2. BUSINESS INSTITUTIONS

Regional airline SATA. A SATA Foresthas been established, in a hilly pasture of 12anest where each hill
will represent a destination of SATA by plantingthwa tree species typical for that destinationy(oit region). Over 20
members of SATA staff have participated in thetfigntation (poster, Fig.7) that was the destoratf Sdo Miguel
island, planted witlPrunus azoricawhich is an endangered endemic species typicdhie island.

PT foundation. The plantation was made in an area of 100 m xrhpith a large scale reproduction of the
company logo (poster, Fig.3). The blue areas ofdge incorporate endemituniperus brevifoliavhose new shoots are
bluish. There were approximately 70 PT employeeatigi@ating in this volunteering and team buildiagtivity. The
work developed in Furnas was shown to 10.000 PTleyeps at the company Christmas dinner at the fitldavilion
in Lisbon.

Bensaude Group.This major economic group in the Azores has been callghny on a new project called
BensaudeGreenPrint, receiving support from over 2200 employees. Thatplion will include nativeMorella faya
trees, forming a large-scale outline of an orange,twhere its branches and trunk will create prtative paths,
whereas the foliage, flowers and fruits will creptents of interest, filled witthand Art The use of the orange tree and
Morella fayahas symbolical meaning as it refers to the hisadrioots of the Bensaude Group.

Another goal of this collaboration is to creatd.and Art festival in Furnas, involving the entire Furnas
Protected Landscape Area, the internationally reizegl Terra Nostra Garden, run by Bensaude Grosipyedl as
diverse national and international institutions éaxcllties of Fine Arts.

STIHIL, A.S. Maia. The margins of Furnas Lake hosted two weekly emstiof theFurnas Woodcarving
Event sponsored by STIHIL and its local representafivee French champion in chainsaw carving, Emmanoekict,
sculpted several trees that were in decline ordrathvasive potential. The tree trunks were trammséd into Furnas
wildlife specimens’ pieces of art. In conjunctionitiwthe event, there was a free training provided ¥arious
fieldworkers from different organizations. The pepants were educated on how to properly use halddimower tools
(chainsaws, streamers, blowers etc.), thus inargasierall knowledge, safety standards and ergocrgmi

Furnas Golf Course,llhas de Valor. Ecological Driving Rangewas created within the limits of Furnas Lake
watershed, which is why environmental managemeatttimes are of great importance. For sustainaldeotisesources,
the soil from stream retention basins was useddating theTeeof thedriving range Apart from that, the natural water
flux was not disturbed, as the surrounding areth@feecontinues to be a wetland (poster, Fig. 4). Tlée aromotes
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diversity, proliferation of native plants (reed9)tkalso the insects, butterflies and avifauna saghmigratory birds.
Contrary to the former pasture management, thespupractices do not involve the use of any aghatsful to the
environment.

This partnership enables the existence of Pro sonemts; previously the Furnas Golf Course didnitehsuch
amenities and sufficient area for the Driving Ranfas is an example of providing diverse tourispportunities.

EEG Group EDA. The renewable energy company conducted a gealogtady for implementation of a
support reservoir for reversible hydropower witttie Furnas Lake watershed, providing free samlemaltered soil
profiles of up to 10 m deep. The University of Qypoanalysed these soil profiles, concerning thegmee of pollens to
identify the flora species which have existed anithand over the centuries.

MMAM Group Holding. This collaboration involves a family business coisgd of foreign investors. A
forest plantation has been established where eachber of the family is represented by an Azoreatesnic species. In
return Furnas LandLalfieldworkers gained new equipment, machines apiglaup truck.

Advantage Reisen Travel AgencyThe protocol brings German tourists to visit thernas LandLaband its
headquarters in the Furnas Monitoring and Rese@eiire. All the visitors when purchasing the trapelckage
contribute to the plantations of new native flopaaces.

4.3. SCIENTIFIC INSTITUTIONS

The University of the Azores There have been various departments involvediiarse research projects;
establishing trials, conducting practical lecturethe Furnas Protected Landscape.

Laboratory of Scientific lllustration of the Univer sity of Aveiro. Students develop the scientific illustrations
of Azorean flora fauna and landscape features, @taof their vocational training. Free accommartats provided at
the Furnas Monitoring and Research Centre residefiocdrainee periods.

Biotechnological Centre of the University of the Aares. An outcome of a protocol is the accomplishment of
micropropagation of endangered flora species lieguih thousands of plants produced and plantdeliimas to serve as
seed orchards. Also the first trials for a genbt@eding program for timber and fruits producti@vé begun.

Oporto University Department of ScienceThe Department developed the pollen study of Fuseidsamples
provided by EDA. In addition, it contributed to tR@irnas LandLabdevelopment by assigning landscape architecture
interns to work on current projects.

Faculty of Fine Art at the University of Edinburgh. Involves students with different backgrounds (Giaph
Design, Product Design and Landscape Architecttoeyvork on different projects, in order to diveysithe local
handicraft and stimulate the local economy by ediziing the use of locally available natural madksi

European Forest Institute (EFI) — through this prestigious Institute, associated ©rsities and research
centres, integrated theurnas LandLabinto the international network of Reinfforce arbi@a, and Furnas hosted an
international EFI meeting with researches from moentries (poster, Fig. 23).

4.4. NON-PROFIT ASSOCIATIONS

The Society for the study of Birds (SPEAYontributed with following projectd:ife + Sustainable Laurissilva
and Life + Azorean bullfinch through the exchange of expertise in field inéetion and ecological restoration
techniques. In th&urnas Landscape Laboratoy plot of land was assigned to SPEA for the ooeatif germination
beds of endemic species. In addition, free trainaggrding machinery use and safety was provide8REA workers.

Athletics Club of Lagoa Preparatory School (CALAG). This dynamic partner has supported and organized
various nature and sporting events atRhenas Protected Landscapalways with great success and participants keen t
support ecological and landscape restoration.

Cycling Association of the Azores— A downhill trail was open afFurnas LandLabfor exclusive use of
downhill cyclists, whereas the recuperation of lldee margins and conditions of the vehicle acceadarthe margins
bike-friendly. Downhill and biking competitions have been takimace within newly open areas of tharnas Protected
Landscape
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Association of Amateur Photographers of the Azore§AFAA). Through photography events it was possible
to register and share information regarding thelltesf field interventions made within tHeurnas LandLab The
pictures circulate in blogs and social network vitelssshowing the scenic landscapes and some désser-known
peculiarities.

Azores Geopark Association (GeoACORES)Furnas geological richness and diversity make$étmost
important geological site in the entire archipelagbat's why there have been thematic events, apaaepublic,
promoting its geological values and fhernas Protected Landscape

Association of Immigrants in the Azores (AIPA. During theirPanAzorearinternational Film Festival, funds
were raised to perform an offset of the festivalidhon emissions, by plantation of indigenous teeebshrubs.

Association of landowners and residents of Furnas dke. The relationship proximity with théurnas
LandLabmanagement team, helped in resolving issues dfuae planning, in terms of agriculture and fosesto that
the private areas of the Furnas Lake Watershealsanadopt the concepts of ecological, socialucaltand aesthetics,
along with economic sustainability.

Agricultural Association of Sdo Miguel - AASM (Farmers” Union). The AASM is the intermediary in the
establishment of prices and contacts with locaingérs, regarding silage bales sales. It also cal&bed with the
development of the Furnas Watershed Plan from 200®%, and supported negotiations with its asscxi@meeduce the
agricultural pressure within the lake’s watershed.

4.5. PUBLIC ENTITIES

Agency for Qualification and Employment of Ponta Dé&gada. Such as in the National Parks of North
America during the crisis in 1930s; there is @orgl program that involves and occupies unemplaoyetkers, giving
them extra financial benefits and the possibilifyan extension of their professional skills. Institiontext, thé=urnas
Landlabreceived 24 workers supporting the permanent tefamly six men, to perform daily field assignmermdso,
unemployed carpenters were admitted and a ParkeBaiypwas established, allowing construction ofiaas outdoor
structures. For the promotion of biodiversity, st for bats, birds and insects were createdthepromotion of eco-
tourism, support structures such as eco-toiletsraimdshelters were raised to disperse users attregaurnas landscape.

Azores Military Zone (ZMA). This is one of the first and quite crucial parthgosfor the project. During the
first year and a half of the field interventionthie Furnas Lake watershed implementation, fieldhteldd not exist, for
this reason the day-to-day hand labour came s@iety military personnel. Continually every week, Miay through
Thursday, thdl Regiment of Arrifeshas been sending a team of nine soldiers to perf@rious tasks, such as the
cleaning of waste, combating invasive species dsasehe opening of trails and the maintenancelafitations. This
ecological restoration work in Furnas receivgedirst place Award of National Defence and Enviroment in 2009,
attributed by its respective national ministries.

Azores Hydrographic Administration (AHA). This entity directly manages the interventions iegrrout in
water bodies to improve its physico-chemical gyaliht Furnas Lake there has been experimentalstriiai bio-
manipulation; the suction of sediments from theditof the lake. On a regular basis there are aigamval from the
lake’s shores and removal of sludge from the stseatention basins, preventing the lake’s siltation

Agricultural Development Services of Sdo MiguelThis institution has been providing a practicalgapwith
multiple FurnasLandLabtrials concerning the establishment and managewofevdrious fruit trees orchards, focusing
on the demonstrations of grafting and pruning, & as recommendations for plant protection regeydirganic or
integrated production.

5. CONCLUSION

TheFurnas LandLabincluded in the Protected Landscape Area thaaitsqf the Natural Park of Sdo Miguel is
a project thawill never be concluded given its scale and the fact of thenstant transformation of the landscapéut
also of the mentalities and attitudes towards it. A lot of work has been already donsulttng in Furnas visible
landscape restoration, however still more is regliio maintain and increase the dynamics of comipumvolvement
and partnerships. With the Landscape National Awadan expect theurnas LandLakio prosper and find its place in
the international community.
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