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1. INTRODUCTION  

The INVALIS project aims to improve policies to protect biodiversity from the threat posed by 

Invasive Alien Species (IAS). One of its main goals is to identify the dimensions and the factors that 

ŘŜǘŜǊƳƛƴŜ ǘƘŜ ƴŀǘǳǊŀƭ ŜŎƻǎȅǎǘŜƳǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ ŀŦŦŜŎǘƛƴƎ ǘhe establishment of Invasive Alien 

Species.  

The Managing Authority aims to improve the policy instrument, importing effective ways derived 

from the interregional cooperation to implement new projects relevant to the protection of 

biodiversity. 

Under investment priority, interventions for the protection of environmentally sensitive (touristic) 

areas (e.g. protected areas and NATURA 2000 sites) will be supported in terms of a) increasing their 

resilience to IAS introduction, b) establishing an early warning and information system, and c) 

performing response actions for high priority species. 

CǳǊǘƘŜǊƳƻǊŜΣ ƳŀƴŀƎŜƳŜƴǘ ǎǳǇǇƻǊǘ ǎŜǊǾƛŎŜǎ ǿƛƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǇǳōƭƛŎ ŀǳǘƘƻǊƛǘƛŜǎΩ ǎǘŀŦŦ ŀǎ ǊŜƎŀǊŘǎ 

the development of a common IAS management protocol that will outline the procedures that 

relevant staff should follow to administer all actions related to IAS management. 

The region expects management of the alien species to be improved based on the INVALIS lessons 

learnt in the following ways: 

- Select funding priorities for ǇǊƻƧŜŎǘǎ ōŀǎŜŘ ƻƴ ǘƘŜ ƴŀǘǳǊŀƭ ŜƴǾƛǊƻƴƳŜƴǘǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ L!{Φ ¢Ƙƛǎ 

includes allocating more funds to interventions contrasting biological invasions in fragile areas. 

- Establish collaboration schemes between research institutes, public authorities and the 

management bodies of protected areas to support the reskilling of their workforce on IAS 

management. 

- Develop indicators for monitoring the effectiveness/efficiency of the IAS related projects that have 

been implemented. 

Four main factors that can affect the ecosystem vulnerability have been identified and reported in 

Figure 1.  
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Figure 1. Main factors that can affect the environmental vulnerability of an ecosystem 

 

In this context, the role of the Lombardy Foundation for the Environment (FLA) was to prepare a 

methodology (common questionnaire) in order to enable partners to collect information from their 

stakeholders and to identify the factors that determine regional natural ecosystem vulnerability to 

the introduction and establishment of IAS. 

The questionnaire follows the conceptual scheme presented in Figure 1, where the 4 main factors 

affecting ecosystem vulnerability are considered in the first 3 sections, followed by an additional 

section regarding the specific experience of the respondents (APPENDIX 1).   
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2. SURVEY RESULTS 

In total, 106 filled in questionnaires were collected from the seven partners, as reported in table 1. 

FLA (Italy) contributed with the highest number of responses (24) followed by ERDF (Spain (21), and 

Greece (17). As in the Application Form reported on page 67, all partners must provide the results 

of a minimum of 8 territories. Thus, when this value was not reached, data were not included in the 

analysis because they are not representative of the region. 

 
Table 1: Questionnaire responses by INVALIS partner project. *minimum number of questionnaires not reached 

 

 

2.1 Section 1 ς General information 

The first section of the questionnaire aimed to collect general information on the respondent and 

which his/her role in the Assessment area (Aa) was. Most of the answers to the questionnaire were 

provided by managers, technical operators or researchers.  

TƘŜ ǎŜŎƻƴŘ ǉǳŜǎǘƛƻƴ ǿŀǎ ά²Ƙƻ ƛǎ ǘƘŜ wŜǎǇƻƴǎƛōƭŜ .ƻŘȅ ŦƻǊ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ 

!ǊŜŀΚέ ŀƴŘ ǊŜǎǳƭǘǎ ǎƘƻǿ ǘƘŀǘ по҈ ƻŦ ǘƘŜ ǘƻǘŀƭ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀǎ ό!ŀǎύ ŀǊŜ ƳŀƴŀƎŜŘ ōȅ tǳōƭƛŎ 

Authorities and almost 30% by Parks (Figure 2). 

 

 

 

 

 

Partner Acronym Country 
 Number of questionnaire 

responses   
% 

National Center for Environment and Sustainable 
Development 

NCEDS Greece  17 16 

Lombardy Foundation for the Environment FLA Italy  24 23 

Regional Ministry for the environment and rural, 
agricultural policies and territory 

ERDF Spain  21 20 

Corsican Agency of Environment OEC Corsica  15 14 

Bucharest-Ilfov Regional Development Agency ADR-BI Romania  1* 1* 

Institute of Science, Technologies and 
Agroenvironment of the University of Porto 

ICETA Portugal  16 15 

Zemgale Planning Region ZPR Latvia  12 11 

Total 
 

EU  106 100 
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Figure 2. wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІнΥ ά²Ƙƻ ƛǎ ǘƘŜ wŜǎǇƻƴǎƛōƭŜ .ƻŘȅ ŦƻǊ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀΚέ t!Υ tǳōƭƛŎ 
Authorities; N-RA: National/Regional Agency; PK: Parks/Protected Areas; NGOs: Environmental NGOs; Pc: Private 
companies; Af: Armed forces; Rc: Research centres/Universities; Ot: Other. For the acronyms of the partners, see Table 
1. 

 

2.2 Section 2 ς Environment and environmental change  

The aim of the second section of the questionnaire was to describe the Assessment area on the 

basis of its ecological characteristics. 

Question #3 was related to the level of biodiversity in the Aas. Biodiversity is often used as a proxy 

that defines the health status of a given ecosystem. For example, in a pristine environment, 

biodiversity is generally high and native species occupy all the available ecological niches.  

57% of the respondents considered the biodiversity of their Aas at a high level, 35% at a medium 

level, whereas and only 7% judged the biodiversity at a low level (Figure 3). 

 

CƛƎǳǊŜ оΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІоΥ άLƴ ȅƻǳǊ ƻǇƛƴƛƻƴΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ƭŜǾŜƭ ƻŦ ōƛƻŘƛǾŜǊǎƛǘȅ ƛƴ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀΚέ ILDIΥ ƘƛƎƘ 
ƭŜǾŜƭΤ a95L¦aΥ ƳŜŘƛǳƳ ƭŜǾŜƭΤ [h²Υ ƭƻǿ ƭŜǾŜƭΤ 5YΥ ŘƻƴΩǘ ƪƴƻǿΦ CƻǊ ǘƘŜ ŀŎǊƻƴȅƳǎ ƻŦ ǘƘŜ ǇŀǊǘƴŜǊǎΣ ǎŜŜ ¢ŀōƭŜ м 
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vǳŜǎǘƛƻƴ Іп άLƴ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀΣ ŀǊŜ ǘƘŜǊŜ ŜƴŘŜƳƛŎ ǎǇŜŎƛŜǎ ƻǊ ǇǊƻǘŜŎǘŜŘκǘƘǊŜŀǘŜƴŜŘ ǎǇŜŎƛŜǎΚέ 

underlined the importance of the presence of endemic/endangered species for their natural value. 

On the other hand, the presence of endangered species could also increase the vulnerability of an 

ecosystem because usually these species very often require specific habitats conditions that have 

to be preserved. 

The answers indicate that in almost all the Assessment Areas at least one endemic or 

protected/threatened species is present which is an extra value for the area, thus requiring priority 

in conservation efforts (Figure 4). 

 

  
CƛƎǳǊŜ пΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІпΥ άLƴ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀΣ ŀǊŜ ǘƘŜǊŜ ŜƴŘŜƳƛŎ ǎǇŜŎƛŜǎ ƻǊ ǇǊƻǘŜŎǘŜŘκǘƘǊŜŀǘŜƴŜŘ ǎǇŜŎƛŜǎΚέ  
5YΥ ŘƻƴΩǘ ƪƴƻǿΦ CƻǊ ǘƘŜ ŀŎǊƻƴȅƳǎ ƻŦ ǘƘŜ ǇŀǊǘƴŜǊǎΣ ǎŜŜ ¢ŀōƭŜ м 

There are many other causes that can lead to a decrease in biodiversity level such as environmental 

pollution, habitat fragmentation and the presence of anthropogenic impacts that cause diminished 

resistance of native populations to other disturbing factors. Questions #5 and #6 take these 

conditions into consideration: in all the Assessment areas, the level of anthropogenic disturbance is 

medium (Figure 5), as is habitat degradation (Figure 6). 

 

CƛƎǳǊŜ рΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІрΥ άLƴ ȅƻǳǊ ƻǇƛƴƛƻƴΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ƭŜǾŜƭ ƻŦ ŀƴǘƘǊƻǇƻƎŜƴƛŎ disturbance/pollution in the 
!ǎǎŜǎǎƳŜƴǘ !ǊŜŀΚέ  ILDIΥ ƘƛƎƘ ƭŜǾŜƭΤ a95L¦aΥ ƳŜŘƛǳƳ ƭŜǾŜƭΤ [h²Υ ƭƻǿ ƭŜǾŜƭΤ 5YΥ ŘƻƴΩǘ ƪƴƻǿΦ CƻǊ ǘƘŜ ŀŎǊƻƴȅƳǎ ƻŦ ǘƘŜ 
partners, see Table 1 
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CƛƎǳǊŜ сΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІсΥ άLƴ ȅƻǳǊ ƻǇƛƴƛƻƴΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ƭŜǾŜƭ ƻŦ Ƙŀōƛǘŀǘ ŘŜƎǊadation/ habitat loss / anthropogenic 
ŘƛǎǘǳǊōŀƴŎŜκǇƻƭƭǳǘƛƻƴ ƛƴ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀΚέ  ILDIΥ ƘƛƎƘ ƭŜǾŜƭΤ a95L¦aΥ ƳŜŘƛǳƳ ƭŜǾŜƭΤ [h²Υ ƭƻǿ ƭŜǾŜƭΤ 5YΥ ŘƻƴΩǘ ƪƴƻǿΦ For the 
acronyms of the partners, see Table 1 

 

Habitat degradation, presence of anthropogenic impact and proximity to human activities cause 

simplification of the habitat, leading to vacant niches and impoverishment of biodiversity. These 

factors favour the establishment of more opportunistic species. The landscape in which the Aa is 

included is crucial for maintaining its biodiversity. If the Aa is isolated and surrounded by a heavily 

anthropized territory (e.g. urban or rural), the level of vulnerability is higher compared to other 

areas surrounded by a more natural context. 

Most of the Aas are surrounded by urban/rural areas and this might increase their vulnerability (Q7, 

figure 7). 

 

CƛƎǳǊŜ т wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІтΥ ά²ƘƛŎƘ ǘȅǇŜǎ ƻŦ ŜŎƻǎȅǎǘŜƳ ǎǳǊǊƻǳƴŘ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀΚέ ¦!Υ ¦Ǌōŀƴ !ǊŜŀǎΤ w!Υ wǳǊŀƭ !ǊŜŀǎΤ aA: 
Mixed urban/rural Areas; PA: Pristine Areas; Ot: Others. For the acronyms of the partners, see Table 1 

Moreover, some of the anthropogenic activities that take place around the Assessment Areas (e.g. 

commercial) are more likely to favour the introduction of IAS and alter the environment (e.g. 

industrial) thus enhancing IAS establishment. Most of the Assessment Areas analysed are 

surrounded by agriculture, livestock and industries (Q8, Figure 8). 
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CƛƎǳǊŜ уΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІуΥ ά²ƘƛŎƘ ǘȅǇŜǎ ƻŦ ŀƴǘƘǊƻǇƻƎŜƴƛŎ ŀŎǘƛǾƛǘƛŜǎ ǎǳǊǊƻǳƴŘ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀ όǿƛǘƘƛƴ мл ƪƳύΚέ !ƎΥ 
Agriculture; Aq: Aquaculture; LF: Livestock / Farm; Cm: Commercial; In: Industries; Tr: Tourism / recreational; Ot: Others. For the 
acronyms of the partners, see Table 1 

 

Another important factor associated to invasion vulnerability refers to the difficulty of access to the 

Aas (e.g. lack of roads or presence of physical barriers). The more difficult the access is, the more 

the Aa should be less vulnerable to alien species introduction. Moreover, according to the propagule 

pressure theory, if an Aa is close to inhabited centres the risk of IAS entry is considered higher. 

Almost all the answers indicated that more than 90% of the Assessment Areas are easily accessible 

(Q9, Figure 9) and they are also located very close to inhabited centres (Q10, Figure 10). 

 

 

CƛƎǳǊŜ фΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІфΥ άLǎ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜΚέ CƻǊ ǘƘŜ ŀŎǊƻƴȅƳǎ ƻŦ ǘƘŜ ǇŀǊǘƴŜǊǎΣ ǎŜŜ ¢ŀōƭŜ м 
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CƛƎǳǊŜ млΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІмлΥ άLǎ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀ ŎƭƻǎŜ ǘƻ ƛƴƘŀōƛǘŜŘ ŎŜƴǘǊŜǎ όǿƛǘƘƛƴ мл ƪƳύΚέ CƻǊ ǘƘŜ ŀŎǊƻƴȅƳǎ ƻŦ ǘƘŜ 
partners, see Table 1 

 

Climate change is another factor that affects the vulnerability of an ecosystem; it causes an increase 

in temperature and, as consequence, an increase in the number of extreme meteorological events, 

determining a major instability of the environment which in turn favours the shift of biomes and the 

successful introduction of invasive of alien species. 

Most of the respondents indicated that the risk of IAS entry related to climate change into the 

Assessment Areas is considered high or medium (Q11, Figure 11).  

 

 

CƛƎǳǊŜ ммΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІммΥ ά¦ƴŘŜǊ ǘƘŜ ǇǊŜŘƛŎǘŜŘ ŦǳǘǳǊŜ ŎƭƛƳŀǘŜ ŎƻƴŘƛǘƛƻƴǎΣ Ƙƻǿ Řƻ ȅƻǳ ŜǾŀƭǳŀǘŜ ǘƘŜ Ǌƛǎƪ ƻŦ L!{ ŜƴǘǊȅ into the 
!ǎǎŜǎǎƳŜƴǘ !ǊŜŀΚέ CƻǊ ǘƘŜ ŀŎǊƻƴȅƳǎ ƻŦ ǘƘŜ ǇŀǊǘƴŜǊǎΣ ǎŜŜ ¢ŀōƭŜ м 

 

Presence/new introduction of Invasive Alien Species have strong direct/indirect impacts on native 

species, competing with them for habitat, or food resources and predating natives or acting as 

disease vectors. To contrast the introduction/reintroduction of IAS it is important to understand 

what the possible pathways and vectors of introduction in the Assessment areas are. Usually, if an 

area has more than one pathway of introduction, this area is more vulnerable to future IAS entry. 
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From our analysis three main pathways emerge, almost 43% of the respondents considered the 

ά¦ƴŀƛŘŜŘ ƛƴǘǊƻŘǳŎǘƛƻƴέ όŀ ǎŜŎƻƴŘŀǊȅΣ ƴŀǘǳǊŀƭ ŘƛǎǇŜǊǎŀƭ ƻŦ L!{ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ƛƴǘǊƻŘǳŎŜŘ ōȅ ƻǘƘŜǊ 

pathways across political borders) as the most relevant pathway of introduction; about 30% 

ƛƴŘƛŎŀǘŜŘ ǘƘŜ άLƴǘŜƴǘƛƻƴŀƭ ǊŜƭŜŀǎŜέ ƻŦ ƭƛǾŜ ƻǊƎŀƴƛǎƳǎ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ƘǳƳŀƴ ǳǎŜ ƛƴ ǘƘŜ ƴŀǘǳǊŀƭ 

ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǘƘŜ ǎŀƳŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǊŜǎǇƻƴŘŜƴǘǎ ƛƴŘƛŎŀǘŜŘ ǘƘŜ ά¦ƴƛƴǘŜƴǘƛƻƴŀƭ ǊŜƭŜŀǎŜέ 

(intentional introduction of organisms as commodity in containment facilities and unintentionally 

escape in nature) (Q12, Figure 12). 

 

CƛƎǳǊŜ мнΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІмнΥ άLƴ ȅƻǳǊ ƻǇƛƴƛƻƴΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ǇŀǘƘǿŀȅǎ ƻŦ ŦǳǘǳǊŜ introduction/reintroduction of IAS may be present 
ƛƴ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀΚέ LǊΥ LƴǘŜƴǘƛƻƴŀƭ ǊŜƭŜŀǎŜΤ ¦ǊΥ ¦ƴƛƴǘŜƴǘƛƻƴŀƭ ǊŜƭŜŀǎŜΤ ¢ŎΥ ¢ǊŀƴǎǇƻǊǘ- contaminant; Ts: Transport ς stowaway; 
/ƻΥ /ƻǊǊƛŘƻǊǎΤ ¦ƴΥ ¦ƴŀƛŘŜŘΤ 5YΥ 5ƻƴΩǘ YƴƻǿΤ hǘΥ hǘƘŜǊǎΦ CƻǊ ǘƘŜ ŀŎǊƻƴȅƳǎ ƻŦ the partners, see Table 1 

 

Another source of IAS introduction can be the occurrence of occasional events such as hunting / 

fishing competitions, local fairs, sport events. As an example, the introduction in Italy of the bivalve 

mollusc Dresseina polymorpha was due to an international boat exhibition in a lake of Northern 

Italy. 46% of the respondents indicated that the occurrence of a such type of events is very likely, 

instead 33% indicated NO as the answer, whereas the remaining ones are not aware about this type 

of event (Q13, Figure 13). 
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CƛƎǳǊŜ моΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІмоΥ άLƴ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀ ƻǊ ƴŜŀǊōȅΣ ŀǊŜ ȅƻǳ ŀǿŀǊŜ ƻŦ ǘƘŜ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ƻŎŎŀǎƛƻƴŀƭ ŜǾŜƴǘǎ ǿhich 
are likely to introduce or re-ƛƴǘǊƻŘǳŎŜ L!{Κέ CƻǊ ǘƘŜ ŀŎǊƻƴȅƳǎ ƻŦ ǘƘŜ partners, see Table 1 

 

2.3 Section 3 ς Policy framework, strategic planning and management awareness 

The presence of a specific legislation against the introduction of IAS and an active IAS management 

can reduce the environmental vulnerability of an ecosystem. Furthermore, the presence of a 

strategic planning management of the Assessment Area might increase its resistance to IAS. A strong 

monitoring activity with efficient surveillance of the main pathways and vectors of introduction and 

an early monitoring system are the best practices to control the invasion of IAS. These tools, 

associated with a synergic policy strategy shared among public organisations, Regions and Countries 

represent the perfect combination for IAS management. Moreover, the creation of protected areas 

favours an increase in ecosystem health reducing the vulnerability of protected areas, as described 

above. 

Question #14 had the aim of investigating which management actions were performed in the 

Assessment Areas. The most common action performed by the respondents was awareness raising 

(49% of the total), followed by experience in control actions (29%) (Q14, figure 14). 

 

CƛƎǳǊŜ мпΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІмпΥ άLƴ ǘƘŜ ƭŀǎǘ р ȅŜŀǊǎΣ ǿƘƛŎƘ ƪƛƴŘ ƻŦ ǎǘǊŀǘŜƎƛŎ ǇƭŀƴƴƛƴƎ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘions have been done or 
ŀǊŜ ƻƴƎƻƛƴƎ ƛƴ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀ ǿƛǘƘ ŦƻŎǳǎ ƻƴ L!{Κέ /ƛΥ /ŜƴǘǊŀƭƛȊŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ǎȅǎǘŜƳ Řŀǘŀ ōŀǎŜΤ {ǎΥ {ǳǊǾŜƛƭƭŀƴŎŜ ǎȅǎǘŜƳΤ Er: 
Early alert system; Er: Experience in eradication actions; Ct: Experience in prevention / eradication / control actions; Hr: Habitat 
ǊŜǎǘƻǊŀǘƛƻƴΤ !ǿΥ !ǿŀǊŜƴŜǎǎ ǊŀƛǎƛƴƎΤ 5YΥ ŘƻƴΩǘ ƪƴƻǿΤ bƻaΥ ƴƻ ǎǘǊŀǘŜƎƛŎ ǇƭŀƴƴƛƴƎΤ hǘΥ hǘƘŜǊΦ  CƻǊ ǘƘŜ ŀŎǊƻƴȅƳǎ ƻŦ ǘƘŜ ǇŀǊǘƴŜǊǎΣ see 
Table 1 
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Question #15 was strictly related to the activity of awareness raising, because the lack of awareness 

on the Invasive Alien Species is one of the main problems in their management. School projects of 

environmental education (40% of the total) and the organisation of public events for the citizens 

(23% of the total) were the main activity of awareness raising (Q15, figure 15). 

 

 

CƛƎǳǊŜ мрΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІмрΥ άƛŦ ȅƻǳǊ ǇǊŜǾƛƻǳǎ ŀƴǎǿŜǊ ǿŀǎ ŀǿŀǊŜƴŜǎǎ ǊŀƛǎƛƴƎΣ ǿƘƛŎƘ ƪƛƴŘ ƻŦ ŀŎǘƛǾƛǘȅ ƛǎ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ Assessment 
ŀǊŜŀΚέ {ŜΥ {ŎƘƻƻƭ ŜŘǳŎŀǘƛƻƴΤ DǾΥ DǳƛŘŜŘ ±ƛǎƛǘǎΤ ²ǎΥ ƻŦŦƛŎƛŀƭ ǿŜōǎƛǘŜΤ {ƴΥ Social Network; Pe: Public events; Cz: Citizen science events; 
Ot: Other. For the acronyms of the partners, see Table 1 

 

2.4 Section 4 ς Territorial context and observed problems  

The aim of this section was to highlight all socio-economical aspects related to the vulnerability of 

an environment to IAS that can be relevant for vulnerability assessment, from a possible conflict of 

interests between environmental protection and economic interests, to awareness of the value of 

the environmental and technology development. Conflicts of interest (e.g. when an IAS has a socio-

economic value) can influence the vulnerability of an ecosystem, because in these cases, the 

implementation of control actions is more difficult.  

As a general comment, it is possible to say that none of the three kinds of conflicts (economic, 

cultural and social proposed in Question #16), prevails over the others. Moreover, most of the 

respondents indicated that conflicts of interests did not represent a main problem in the 

management of IAS. For example, only ERDF considered the level of economic conflict of interests 

to be high, while cultural conflict was considered to be at a medium level only by FLA and partially 

by ERDF. Social conflicts were almost always at a low level or not present. 

On the contrary, about Question #17, 34% of the respondents indicated the lack of economics 

resources as the main problem faced, followed by the lack of specific policies (29% of the total), of 

awareness (26% of the total) and of dedicated staff (25%) (Figure 17). 
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CƛƎǳǊŜ мтΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІмтΥ ά²ƘƛŎƘ ŀǊŜ ǘƘŜ Ƴŀƛƴ ǇǊƻōƭŜƳǎ ǘƘŀǘ ƘŀǾŜ ƻŎŎǳǊǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘǎκŀŎǘƛƻƴǎ ŀƎŀƛƴǎǘ L!{Κέ Er: 
ƭŀŎƪ ƻŦ ŜŎƻƴƻƳƛŎ ǊŜǎƻǳǊŎŜǎΤ tƻΥ ƭŀŎƪ ƻŦ ǇƻƭƛŎƛŜǎΤ {ǘΥ ƭŀŎƪ ƻŦ ǎǘŀŦŦΤ /ƛΥ ŎƻƴŦƭƛŎǘ ƻŦ ƛƴǘŜǊŜǎǘǎΤ 5YΥ ŘƻƴΩǘ ƪƴow; No: no problems; Ot: Other. 
For the acronyms of the partners, see Table 1 

 

2.5 Section 5 ς Type of projects/actions against IAS and exchange of experience 

The first question of this section (Question #18) is related to the level of presence of IAS in the 

Assessment Areas. If an area is already colonised by IAS, it is more vulnerable to further invasions 

due to the direct/indirect effects of IAS on native species. 

Most of the Assessment areas present a medium / low level of IAS (77 %) and only a small 

percentage (15%) a high level of IAS (Figure 18). 

 

CƛƎǳǊŜ муΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІмуΥ άIƻǿ Řƻ ȅƻǳ ŜǾŀƭǳŀǘŜ ǘƘŜ ƭŜǾŜƭ ƻŦ ǇǊŜǎŜƴŎŜ ƻŦ L!{ ƛƴ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀΚέ CƻǊ ǘƘŜ ŀŎǊƻƴȅƳǎ ƻŦ 
the partners, see Table 1 

 

The most common type of IAS in the Assessment areas are plants (considered as the sum of sub-

areal and aquatic plants), followed by fishes and birds (Q19, Figure 19). 
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Figure 19. wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІмфΥ ά²ƘƛŎƘ ǘȅǇŜ ƻŦ L!{ ŀǊŜ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀΚέ aŀΥ aŀƳƳŀƭǎΤ .ƛΥ .ƛǊŘǎΤ wŜΥ wŜǇǘƛƭŜǎΤ 
Am: Amphibians; Ti: Terrestrial invertebrates; Ai: Aquatic invertebrates; Ws: Woody species; Hs: Herbaceous species; Fu: Fungi; Ap: 
Aquatic plants; Al: Algae; No: None. For the acronyms of the partners, see Table 1 

 

To the question about the type of project/ actions done in Aas, respondents indicated field research 

projects and risk assessment evaluation as the most common actions performed (Q20, figure 20). 

Moreover, they were requested to say whether they were informed about the budget and the scale 

of the projects. These two characteristics are important for project effectiveness because they can 

give some information about project size and relevance and thus about the possible positive results. 

Half of the respondents declared that they were not informed about the budget of the projects 

(Q21, figure 21), had local or regional scale (Q22, figure 22), they did not achieve a particularly high 

level of success and that results are still under evaluation (Q23, figure 23). 

 

 

CƛƎǳǊŜ нлΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІнлΥ ά²ƘƛŎƘ ǘȅǇŜ ƻŦ ǇǊƻƧŜŎǘǎ κ ŀŎǘƛƻƴǎ Ƙŀǎ ōŜŜƴ ŘƻƴŜ ƛƴ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀǎΚέ CǊǇΥ CƛŜƭŘ ǊŜǎŜarch 
project; Ra: Risk assessment ŜǾŀƭǳŀǘƛƻƴΤ !ŘΥ !ŘƳƛƴƛǎǘǊŀǘƛǾŜ κƭŜƎƛǎƭŀǘƛǾŜ ŀŎǘƛƻƴǎΤ bƻΥ bƻ ŀŎǘƛƻƴǎΤ 5YΥ ŘƻƴΩǘ ƪƴƻǿΤ hǘΥ hǘƘŜǊΦ CƻǊ ǘƘŜ 
acronyms of the partners, see Table 1 
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CƛƎǳǊŜ нмΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІнмΥ ά²ƘƛŎƘ ƛǎ κ ǿŀǎ ǘƘŜ ǇǊƻƧŜŎǘ ōǳŘƎŜǘΚέ CƻǊ ǘƘŜ ŀŎǊƻƴȅƳǎ ƻŦ ǘƘŜ partners, see Table 1 
 

 

CƛƎǳǊŜ ннΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІннΥ ά²ƘƛŎƘ ƛǎ κ ǿŀǎ ǘƘŜ ǎŎŀƭŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΚέ 9¦Υ 9ǳǊƻǇŜŀƴ ǎŎŀƭŜΤ bŀ{Υ bŀǘƛƻƴŀƭ {ŎŀƭŜΤ wŜ{Υ Regional 
{ŎŀƭŜΤ [ƻ{Υ [ƻŎŀƭ {ŎŀƭŜΤ 5YΥ ŘƻƴΩǘ ƪƴƻǿΦ CƻǊ ǘƘŜ ŀŎǊƻƴȅƳǎ ƻŦ ǘƘŜ ǇŀǊǘƴŜǊǎΣ ǎŜŜ ¢ŀōƭŜ м 

 

 

CƛƎǳǊŜ ноΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІноΥ ά²ƘƛŎƘ ƭŜǾŜƭ ƻŦ ǎǳŎŎŜǎǎ ŘƛŘ ǘƘŜ ǇǊƻƧŜŎǘ ŀŎƘƛŜǾŜŘ κ Ƙŀǎ ǘƘŜ ǇǊƻƧŜŎǘ ŀŎƘƛŜǾŜŘ ǎƻ ŦŀǊΚέ IƛƎƘ: almost 
all IAS specimens eradicated; Medium: IAs specimens still present; Low: no effect on IAS; Under evaluation: the project is not finish 
yet. For the acronyms of the partners, see Table 1 

 

The last two questions of the questionnaire concerned practical information on the project, such as 

the type of control methods (Question #24) and the type of techniques (Question #25) used. 

Respondents indicated that the control method most commonly used was of a physical type (Figure 

24); as the most common IAS in the assessment areas were plants, the most suitable control 

technique was hand removal; in many cases (38%) the technique used was unknown (Figure 25). 
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CƛƎǳǊŜ нпΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІнпΥ ά²ƘƛŎƘ ǘȅǇŜ ƻŦ ŎƻƴǘǊƻƭ ƳŜǘƘƻŘǎ ƻŦ L!{ ŘƛŘ ȅƻǳ ǳǎŜ κ Ƙŀǎ ōŜŜƴ ǳǎŜŘΚέ tƘΥ ǇƘȅǎƛŎŀƭΤ /ƘΥ /ƘŜmical; 
.ƛƻΥ .ƛƻƭƻƎƛŎŀƭΤ LƴǘΥ LƴǘŜƎǊŀǘŜŘ ƳŜǘƘƻŘǎΤ 5YΥ ŘƻƴΩǘ ƪƴƻǿΦ CƻǊ ǘƘŜ ŀŎǊƻƴȅƳǎ ƻŦ ǘƘŜ ǇŀǊǘƴŜǊǎΣ see Table 1 

 

 

CƛƎǳǊŜ нрΦ wŜǎǳƭǘǎ ƻŦ vǳŜǎǘƛƻƴ ІнрΥ άLƴ ŎŀǎŜ ƻŦ ŜǊŀŘƛŎŀǘƛƻƴ κ ŎƻƴǘǊƻƭΣ ǿƘƛŎƘ ǘȅǇŜ ƻŦ ǘŜŎƘƴƛǉǳŜǎ ŘƛŘ ȅƻǳ ǳǎŜ κ Ƙŀǎ ōŜŜƴ ǳǎŜŘΚέ Sh: 
{ƘƻƻǘƛƴƎΤ ¢ǊΥ ¢ǊŀǇǇƛƴƎΤ IǊΥ IŀƴŘ ǊŜƳƻǾŀƭΤ tIΥ ǇŜǎǘƛŎƛŘŜǎ κ IŜǊōƛŎƛŘŜǎΤ tƻΥ tƻƛǎƻƴƛƴƎΤ 5YΥ ŘƻƴΩǘ ƪƴƻǿΤ hǘΥ hǘƘer. For the acronyms of 
the partners, see Table 1 
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3.1 National Center for Environment and Sustainable Development (NCEDS) ς Greece- 

The National Center for Environment and Sustainable Development (NCEDS) collected a total of 17 

responses (Table 1): most of the questionnaires (47.1%) were filled in by technical operators of Parks 

or Protected Areas (Question #1) which represent 64.7% of the Assessment Areas investigated 

(Question #2) (Figure 26a).  

According to the respondents, the level of biodiversity of the Aas was high (Question #3) and they 

also reported the presence of endemic or protected species (Question #4), despite the fact that the 

level of anthropogenic disturbance and habitat alteration were considered as medium level 

(Questions #5, #6). 

The anthropogenic pressure on the Greek Aas was mainly due to the uses of the surrounding 

territory, mainly characterised by mixed urban/rural areas (Question #7) where the main activities 

are agriculture and livestock (Question #8). Considering the fact that Aas are very close to inhabited 

centres and that they are also easily accessible (Questions #9, #10), the general anthropogenic 

disturbance is considerably high (Figure 26a-b). 

Moreover, the respondents underlined that the Aas could be easily interested in new processes of 

colonisation of IAS due to climate change (Question #11) and they also pointed out the presence of 

several possible pathways of introduction of IAS, such as corridors or unintentional release 

(Question #12).  

Related to the presence of different pathways of introduction, the respondents also reported the 

possibility of the occurrence of occasional events in the Aas or in nearby areas: this could represent 

another way of IAS introduction in the Aas (Question #13) (Figure 26b). 

After a general characterisation of the Aas, the Greek respondents were asked to describe the policy 

framework and the strategic planning present in their region, how they managed the awareness on 

the problem caused by IAS and which kind of problems they have faced during their management 

actions against IAS. 

At the first question of this section, most of the respondents highlighted a general lack of 

management actions against IAS (Question #14) and the main good practice performed against IAS 

ǿŀǎ ǊŜƭŀǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜŘ ŎƛǘƛȊŜƴǎΩ ŀǿŀǊŜƴŜǎǎ ǘƘǊƻǳƎƘ ƻŦŦƛŎƛŀƭ ǿŜōǎƛǘŜǎ ŀƴŘ ǎŎƘƻƻƭ ǇǊƻƧŜŎǘǎ ƻŦ 

environmental education (Question #15) (Figure 26b). 
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The answers to Question #16 on the conflict of interests were not particularly relevant for our 

analyses because out of 17 respondents, only two reported the presence of a medium level of 

ŜŎƻƴƻƳƛŎ ŎƻƴŦƭƛŎǘ ƻŦ ƛƴǘŜǊŜǎǘΣ ŜƛƎƘǘ ƻŦ ǘƘŜƳ ŀƴǎǿŜǊŜŘ ǘƘŀǘ ǘƘŜǊŜ ǿŜǊŜƴΩǘ ŀƴȅ ŎƻƴŦƭƛŎǘǎΣ ǿƘƛƭŜ ǘǿƻ 

ŎƘƻǎŜ ǘƘŜ ŀƴǎǿŜǊ  άŘƻƴΩǘ ƪƴƻǿέ ŀƴŘ ŦƛǾŜ ƻŦ ǘƘŜƳ ŘƛŘ ƴƻǘ answer the question at all. 

The absence of management actions in Greece was mainly due to the lack of economic resources 

but also due to the lack of specific policies against IAS (Question #17) (Figure 26b). 

The last section of the questionnaire was related to the projects developed against IAS in the Aas. 

The respondents evaluated the level of presence of IAS as medium (Question #18), which were 

mainly represented by birds (Question #19). Against the existing IAS, they mainly performed risk 

assessment evaluation projects (Question #20) with a variable budget (but most replies to this 

ǉǳŜǎǘƛƻƴ ǿŜǊŜ άŘƻƴΩǘ ƪƴƻǿέύ όvǳŜǎǘƛƻƴ ІнмύΣ ƻƴ ŀ ƴŀǘƛƻƴŀƭ ǎŎŀƭŜ όvǳŜǎǘƛƻƴ Іннύ ŀƴŘ  ǘƘŜ ǊŜǎǳƭǘǎ ŀǊŜ 

still under evaluation (Question #23). Unfortunately, the majority of the respondents declared that 

they did not know which control method was used (Questions # 24, 25) (Figure 26c). 
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Figure 26a. Graphical answers to the questions from #2 (Q2) to #9 (Q9) collected by NCEDS. For label 

acronyms, see appendix 1. 
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Figure 26b. Graphical answers to the questions from #10 (Q10) to #18 (Q18) collected by NCEDS. For label 

acronyms, see appendix 1. 
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Figure 26c. Graphical answers from the 

question #19 (Q19) to #25 (Q25) collected 

by NCEDSΦ CƻǊ ǘƘŜ ŀƴǎǿŜǊǎΩ ŀŎǊƻƴȅƳǎΣ ǎŜŜ 

the appendix 1. 
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3.2 Lombardy Foundation for the Environment (FLA) ς Italy ς 

In total FLA collected responses from 24 Lombardy areas. The answers were mainly provided by 

researchers (26%), technical operators (26%) and managers (22%) (Question #1). 

Most of the Aas are managed by Public Authorities (43%) and Parks (30%) (Question #2) and they 

have a medium/high level of biodiversity (Question #3), with the presence of endemic/protected 

species in almost all the Aas (Question #4) (Figure 28a). 

In general, the level of anthropogenic disturbance was considered medium/low (Question #5) as 

well as habitat modification (Question #6). The Aas are surrounded by rural and urban areas, but 

also by pristine areas (Question #7); the main anthropogenic activities surrounding the Aas are 

agriculture, industry and commerce (Question #8) (Figure 28b). 

Moreover, due to the closeness to inhabit centres, the easy accessibility, the effect of climate 

change, the presence of various pathways of introduction of IAS and the possibility of occurrence of 

occasional events, all the Aas showed a relative vulnerability to new invasions (Questions #9, #10, 

#11, #12 and #13) (Figure 28b). 

 The most important management actions performed in recent years have been related to 

awareness raising, attempts of eradications and habitat restoration activities (Question #14). In 

particular, awareness raising was conducted through school projects of environmental education, 

site visits with a specialised guide and social networks (Question #15) (Figure 28c). 

Often, the management actions of IAS were in conflict with economic, cultural or social interests. In 

Lombardy, the respondents pointed out a low level of economic conflict but, on the contrary, they 

highlighted a certain presence of cultural and social conflicts (Question #16, figure 27). 

 

CƛƎǳǊŜ нтΦ C[! ŀƴǎǿŜǊǎ ǘƻ vǳŜǎǘƛƻƴ ІмсΥ άLƴ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ŀǊŜŀΣ ƛǎκǿŀǎ ǘƘŜǊŜ ŀƴȅ ŎƻƴŦƭƛŎǘ ƻŦ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ action 
ŀƛƳƛƴƎ ǘƻ ŎƻƴǘǊƻƭ L!{Κέ 
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In general, the main problems that occurred during the projects performed against IAS were related 

to the lack of economic resources (Question #17) that determined a medium-low level presence of 

IAS in the Aas (Question #18) (Figure 28c). 

According to the respondents, the main animal IAS present in Lombardy belong to the classes of 

mammals and fishes, whereas for plants, there is a substantial equilibrium between woody and 

herbaceous IAS (Question #19). 

In order to contrast these IAS, several different types of actions were performed, mainly based on 

risk assessment analysis or field research projects (Question #20). 

However, all of the projects had a relatively small budget (Question #21), on a regional or local scale 

(Question #22) and thus reached a medium level of success, meaning that IAS are still present in the 

Aas, despite the actions proposed (Question #23). 

The methodologies used for the control action were mainly physical (Question #24) like shooting, 

trapping or hand removal (Question #25) (Figure 28d). 

 

 

 

Figure 28a. Graphical answers to the questions from #2 (Q2) to #5 (Q5) collected by FLA. For label acronyms, 

see appendix 1 
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Figure 28b. Graphical answers to the questions from #6 (Q2) to #13 (Q13) collected by FLA. For label 

acronyms, see appendix 1 
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Figure 28c. Graphical answers to the questions from #14 (Q14) to #22 (Q22) collected by FLA. For label 

acronyms, see appendix 1 
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3.3 The Regional Ministry for the environment and rural, agricultural policies and territory ς 

Regional Government of Extremadura (ERDF) -Spain- 

ERDF contributed to this report with 21 questionnaires, mainly filled in by technical operators 

(28.6%), director (19%) and researchers (14.3%) of Assessment Areas managed by Public Authorities 

or National/Regional Agency (Questions #1, #2).  

In the Aas of this Region, the level of biodiversity is considered medium/high and in almost all of 

them there are endemic/threatened species (Questions #3, #4). Despite those answers, which 

theoretically indicate that anthropogenic disturbance should be moderate, the three options of 

Question #5 (high, medium and low) were equally considered (Question #5). Instead, the answer to 

question #6 is in line with the medium/high level of biodiversity: the results indicate a medium/low 

level of habitat modification (Question #6) (Figure 30a). 

According to the respondents, the Aas of the Extremadura Region are surrounded by mixed 

urban/rural areas (Question #7) and the most important anthropogenic activities are agriculture 

and livestock (Question #8). Moreover, these Aas are easily accessible and close to inhabited centres 

(Questions #9, #10).  

 

Figure 28d. Graphical answers to the 

questions from #23 (Q23) to #25 (Q25) 

collected by FLA. For label acronyms, see 

appendix 1. 
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Considering all the possible characteristics that could influence the colonisation of IAS (e.g. climate 

change, presence of pathways of introduction and occurrence of occasional events), the 

respondents evaluated the risk of IAS entry into the Aas due to climate change as medium/high 

(Question #11) and they underlined the presence of more than one pathway of introduction 

(Question #12). They also pointed out the occurrence of occasional events in the Aas or in nearby 

areas as highly possible (Question #13). 

In the last 5 years many activities have been performed in Extremadura, among which the 

experience of eradication and the increase of awareness were considered the two best practices 

(Question #14). In order to raise awareness, school environmental activities, the use of social 

networks and guided visits with expert staff were proposed (Question #15) (Figure 30b). 

Taking into account the possible presence of conflict of interests, the respondents indicated the 

presence of a high level of economic conflicts and medium/low level of cultural and social conflicts 

(Question #16, Figure 29). 

 

CƛƎǳǊŜ нфΦ 9w5C ŀƴǎǿŜǊǎ ǘƻ vǳŜǎǘƛƻƴ ІмсΥ άLƴ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ŀǊŜŀΣ ƛǎκǿŀǎ ǘƘŜǊŜ ŀƴȅ conflict of interest in the management action 
ŀƛƳƛƴƎ ǘƻ ŎƻƴǘǊƻƭ L!{Κέ 
 

¢ƘŜ ƭŀŎƪ ƻŦ ŜŎƻƴƻƳƛŎ ǊŜǎƻǳǊŎŜǎΣ ƻŦ ŎƭŜŀǊ ǇƻƭƛŎƛŜǎΣ ǎǇŜŎƛŀƭƛǎŜŘ ǎǘŀŦŦ ŀƴŘ ŎƛǘƛȊŜƴǎΩ ŀǿŀǊŜƴŜǎǎ όvǳŜǎǘƛƻƴ 

#17) were the main problems that were faced. 

The actions against IAS were performed even though the level of presence of IAS was considered 

low (Question #18) and the most relevant type of IAS present in the Aas belonged to the group of 

aquatic plants, birds and fishes (Question #19). Against these IAS, the most common actions were 

field research projects (Question #20), even though most of the respondents did not know the 

budget of the projects (Question #21) or their scale (Question #22). These projects are still on going 

so the results are not definitive yet (Question #23) and, considering the type of IAS in the Aas, they  
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mainly used physical methods (Question #24), such as hand removal for plants and trapping for 

animals (Question #25) (Figure 30c). 

 

 

 

 

Figure 30a. Graphical answers to the questions from #2 (Q2) to #9 (Q9) collected by ERDF. For the label 

acronyms, see appendix 1. 
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Figure 30b. Graphical answers to the questions from #10 (Q10) to #18 (Q18) collected by ERDF. For the label 

acronyms, see appendix 1. 
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Figure 30c. Graphical answers to the 

questions from #19 (Q19) to #25 (Q25) 

collected by ERDF. For the label 

acronyms, see appendix 1. 

 




