IUFRO Landscape Ecology International Conferenept321-27, 2010 — Braganga, Portugal

Fine-scale mapping of High Nature Value farmlandsnovel
approaches to improve the management of rural biodersity and
ecosystem services

Claudia Carvalho-Santbs Rob Jongmah, Joaquim Alonsd & Jodo Honradd

! Departamento de Biologia, Faculdade de Ciénci@BlO-Centro de Investigacéo
em Biodiversidade e Recursos Genéticos, UniversidadPorto, Edificio FC4, Rua do
Campo Alegre, S/N 4169-007 Porto, Portugal

2 Alterra, Wageningen UR, PO Box 47, 6700 AA Waggeim The Netherlands
3Escola Superior Agraria, Instituto Politécnico dana do Castelo, 4990-706 Ponte de
Lima

Abstract

High Nature Value farmlands (HNVf) are defined as wral lands characterized by
high levels of biodiversity and extensive farming gactices. These farmlands are
also known to provide important ecosystems servicesuch as food production,
pollination, water purification and landscape recration. Recently, this concept has
been introduced in Rural Development Programmes relted to biodiversity
preservation in traditional agricultural landscapes However, there are no specific
rules concerning the practical use of the concepparticularly on the identification
of potential HNVf areas at a local scale. Howeverthis application becomes
important for farmland biodiversity protection in t he context of multi-scale
agricultural development.

We present a novel approach for HNVf mapping, whichprovides an improved
local discrimination of farmlands according to ther contribution for the
conservation of rural biodiversity and ecosystem seices. Our approach is based
on a multi-criteria valuation of habitat types basel on the national land cover map
and agrarian censuses. It is considered applicable other EU countries since
comparable datasets are usually available. This meddology is also expected to
provide the backbone of a standard, cost-effectivemethodology for HNVf
monitoring, with an emphasis on the impacts of landuse change on species,
habitats and landscape function.
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1. Introduction

Biodiversity is an important product of agricultdeedscapes, but in many European farmlands
species richness has been declined (Billeter, Li€Aal. 2008). Furthermore, research and
policy on biodiversity conservation and agricultananagement have not progressed very well
(Moonen and Barberi 2008). Since rural landscapesdaminant in most European countries
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and the European Union (EU) has established amitigoals concerning the halting of
biodiversity loss (Pereira and Cooper 2006; EEAG2)CEEA 2006b; Fontaine 2007), it is
imperative to establish sound frameworks to mon#gricultural impacts on biodiversity,
selecting the best general indicators (EASAC 2BEA 2005; EEA 2006b; EEA 2007) and at
the same time paying attention to the specificftdifferent agro-ecosystems. It is important to
understand the relationships between landscapdivbisity and land use to manage land and
making plans for the future maintenance or enhaeoe¢wf the current resources Jongman et al
2006).

More than 50% of Europe’s most highly valued bie®mpccur in low intensity farmland
(Bignal and McCracken 1996). Over the last few desabiodiversity losses in farmlands were,
in great extent, due to large scale rationalizatiod intensification of agricultural production
and, on the other hand, many marginal and extelgsigsemed areas were either improved or
abandoned, both resulting in reduced on habitatspacies diversity (EEA 2004).

2. High Nature Value Farmland

Among the many initiatives to prevent biodiversitgcline, the identification and mapping of
High Nature Value Farmlands (HNVf, low-intensityaditional agricultural areas, such as the
Montados in Portugal) is surely one of the most&kle (Andersen, Baldock et al. 2003; EEA
2004; Paracchini, Terres et al. 2006; Cooper, Atblaet al. 2007; Poux and Ramain 2009).
Besides gathering information about these areamajr objective is to take conservation
measures to protect hotspots of biodiversity (EBAD.

HNVT is a term applied on rural lands characterizgd the existence of high levels of
biodiversity, and by extensive farming practice€AE2004). Recently, this term, introduced
for the first time by Baldock et al in 1993 (Bal#foD, Beaufoy G. et al. 1993) as farming
systems with low-inputs of chemicals and of manag@npractices, was also adapted to the
forests thematic in the framework of the Rural Degment Plans (Beaufoy and Cooper 2008).
Europe is characterized by unigue and variabld tar@scapes, heritage of many centuries of
cultural and natural history (EEA 2004). Many oéfh can be considered as HNVf. According
to Andersen (Andersen, Baldock et al. 2003), theme three types of High Nature Value
farmland:

Type 1: farmland with a high proportion of semiural vegetation;

Type 2: farmland with a mosaic of habitats andamdl uses;

Type 3: farmland supporting rare species or a higbportion of European or World
populations.

In Europe (EU 15), about 15-25% of the utilizediagtural area (UAA) is considered as HNV
farmland. The majority of this area is locatedlia Southern Europe, being that in Portugal the
percentage of HNV farmland is about 37% of UAA (EE@04).

Another important term associated with HNVf is H¥&fming, used in more recent documents
(Beaufoy and Cooper 2008). It refers not only t® lémd use (farmland) but also associated to
management practices on farming. In the contextt@Rural Development Programs the HNV
farming indicator is an obligation of the EU staiasorder to see if the rural programmes
objectives are being achieved under the strategyilEr 2 from CAP (Beaufoy and Cooper
2008). These indicators were not only to descrite Gharacterize where HNVf is located, the
farmland systems and practices as well as spes@ebabitats of conservation concern (baseline
indicators), but also to survey HNVf, contributing monitor agricultural impacts on
biodiversity (result and impact indicators). Memb@tates are committed to identify and
maintain HNV farming, and it is important to allwdries to identify these systems in order to
implement the economic support measures for it (B3a2009). Ultimately, HNVf associated
with high levels of biodiversity can also be rethteith the concept of ecosystem services, since
in this traditional agricultural areas ecosystenm®vigle a range of ecosystem services such as
food, water purification, soil formation, recreatio
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3. Mapping HNVf across Europe
3.1. Problems with existing methodologies

Ecological, historical and cultural differences time values of landscapes among countries
require region-specific rules to identify HNVf. Bhipaper addresses this problematic and
presets a new methodology to map HNVf at a loce¢lleregarding the importance of this
identification to the improvement of rural natuaald economic environment.

The standard procedures for mapping HNVf in Eurimptude the use of land use data (CLC -
Corine Land Cover), with classes based on EnviranaheStratification (Metzger et al 2005).
When available, the methodology also suggests #® af complementary information on
farming practices, altitude and latitude, soil gyalclimatic condition, steepness of slope at
national level to improve the cartography (Paragchierres et al. 2006). However, the final
map cannot be used to draw conclusions on themes# HNV farmland at the local level, but
only at the regional level (Paracchini, Terresle2@06).

However, for identification at the local level thpplication of a downscaling exercise using a
bigger scale land use map seemed to be a goochoptica local level we had available the
COS (Portuguese land cover map — 1:25000) dondndyRVC/ESAPL with aerial pictures
from 2005. The exercise done was to identify coribpéy among land use classes of COS and
CLC. However, there is no good relationship betwibentwo classifications and the final result
map showed more than the double extent of HNVf dhea using the CLC dataset. So,
differences in land use class notions at maps wiifferent scales (table 1) showed
incompatibility of CLC at the local scale and ateefit of COS to map HNVf at a local scale.
Scale and the related legend are very importannwiheng to map HNVf, because different
agro-ecological processes operate at differenesdhlat must be taking in account. This also
implies that the methodology of identification oNMf should be renewed.

3.2. Local scale HNVf mapping — proposal of a new ethodology

In order to best consider those areas that couldex®uded when applying the CLC
methodology, a new refined methodology has beerdddapon to identify local HNVf. The
local land cover dataset (COS2005) is the baski®fitethodology.

The first step was to define the “total farmlandady considering not only the pure agricultural
and agro-forestry areas, but also forestry and-samuiral areas directly linked with farmland
(until 5ha and 1 ha close to agricultural areapeetvely). Herewith, we are placing the
farmland not as fragments with restricted boundareit in its context as a continuous place
where biodiversity circulates among habitats.

Taking in account the different levels of analysi®e patch and parish level, the HNVf level
map should be presented at the lower detailed ,sttzde parish level, in order to not lose
information in the transition among scales. Thelpdtvel map results from the use of only four
indicators that are available at this level.

As a landscape concept, HNVf should not be mapjredtty by the patch of COS, but using
some HNV features, considering features differeatrits and indicators of the landscape and
farming environment (Figure 1). Landscape indicatdfl) landscape composition to extract
information about the patch of COS; (2) landscaipactire to measure the quality of the
neighbourhood of each patch. Available data of f@ming features was also added at the
parish level, to identify the importance of primasgctor of activity in each parish. Finally, (4)
natural value was taken into account, using avigldbta from the Baixo Tamega report (FCUP
2009), because the value of biodiversity and edesys could be inferred by a serial
stratification analyses.

For all indicators an average values were calcdléde each parish, based on “total farmland
area”. To isolate any problem between variablesreetation analysis has been carried out. The
farmland area appears not correlates significamitly the HNV indicators.
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To select some indicators, a correlation analysesaaSpearman index was done. The method
for mapping was the reclassification of the selkkdtelicators in 5 classes using equal breaks
method. The scale range varies from 1 (low nataeies farmland) to 5 (high nature value
farmland). The objective was not to cut areas buhake a scale range between them. The final
maps result from the mean value among selectedatals.

3.3. Testing the new framework in Northern Portugal

The region chosen to carry out this exercise wagoBaamega, North Portugal, a mosaic of
different agrarian systems and landscapes that lbeee suffering abandonment in the last few
decades. On the other hand, there are some areéasnwire specialized and intensive
agricultural areas, mostly related to wine productiThere are also non-cultivated areas, mostly
in mountain areas, with semi-natural vegetatioro@ased with extensive grazing. Due to the
regular presence of semi-natural vegetation typesst of these farmlands are classifiable as
HNVf areas (Andersen, Baldock et al. 2003).

Both final maps (figure 2) show good results foe tidentification of HNVf, so this
methodology seems to be efficient to map HNVf alcscale. On the one hand, thHeafish
HNVf map” supports more indicators than thieatch HNVf map”. Still, the “Patch level map”
gave us a more accurate picture of HNVf extensidme choice will depend on the study
objectives and data availability.

This methodology applied on our study area candeel wither spatially, comparing the extent
of potential HNVf areas among different regionstesnporally, comparing changes in extent of
HNVT in one region at different times as a monigreffort.

4. Discussion

The concept of HNVI1, areas associated with lowrisiy farming, has become very important
regarding agrobiodiversity protection under the d&kudevelopment Programs. It is already
developed in many European countries in differamintpof views, and begins to take more and
more included in the political agricultural conteXhis could mean economic support to these
areas, through European financial instruments.

Land Cover, farming characteristics and species dae the common approach to the
identification of HNVf at European and national ébkvThe availability and the quality of
farming and species datasets is a recumpeoblem. Two methodologies were tested to map
HNVf in Baixo Tamega region, using land cover datast different scales. However, the result
maps showed different HNVf extents.

A new refined methodology based on land cover napldcape indicators, farming and
natural/conservation data was designed to map HM\& local scale. The use of datasets on
nature including information on the valuation ofosgstem services inferred from land-use
dataset was an advantage used in this case stutlye lliterature HNVf is known to promote
biodiversity in agroecosystems. We can suggestvalrapproach that HNVf is associated to
areas where ecosystem services are more valuailéndtance, systems of autochthonous
hardwood close to agricultural areas have the kigha&lue in the supporting services as soil
formation or nutrient cycling.

This methodology appears as an important instruritethe identification of HNVf areas to
support policy implementation in the framework gfr@biodiversity protection. Additionally,
we expect with future research to check the pddgilbo adapt this methodology in other EU
countries, since the exercise is based on locdldaner datasets. If countries have similar local
datasets, this methodology can be tested and dpplie
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Table 1 - Comparison between CLC and COS land lasses.

CLC — Lusitanian region COS
Pastures Annual crops associated with permanent crops (odsh&ineyards
Land principally occupied by agricultureand olive groves)
Agro forestry areas Orchards and orchards associated with olive groviesyards and
Moors and heathlands annual crops

Olive groves and olive groves associated with amthavineyards
and annual crops
Vineyard and vineyards associated with olive groesshards and
annual crops.

Agro forestry areas

Complex and partial cultural systems
Semi-natural areas
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Figure 1 — . Mean Shape Methodologica
scheme to map HNV Index farmland at a local scale

Patch level HNVf map, Baixo Tamega Parish level HNVf map, Baix

Figure 2 — Patch and Parish HNVf map using the mathodology
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