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Glossary and acronyms 
 

Glossary 

Information System Combination of hardware and software enabling one or more 
functions.  An element of a system can be another system at 
the same time. Then, it is called subsystem which can be a 
controlling or controlled system or which can contain 
hardware, software and manual operations. 

Validation Validation checks and tests whether the system "does what it 
was designed for", or what users expect from it. In the context 
of this project, validation evaluates the impact of a developed 
information system on users’ behaviour.  

Verification Test of a system/ function against the formal requirements 
specification, that is, whether it fulfils its requirements.  

  

  

  

  

  

  

  

  

  

 

 

Accronyms 

IS Information System 
ICT Information and Communication Technologies 
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1. Introduction 
 

 

1.1. Objective of this deliverable 

 

The objective of this deliverable is to report on the work done in lenvis in Work Package 8 to 

develop and validate the three case studies of the project. Application products have been prepared 

and user validation has been carried out to receive feedback and evaluations in order to inter-

actively develop and validate the lenvis products. The results of the user validation are presented in 

the previous parts of this 8.3 report (a, b, and c), separate for each case study. This section of the 

report, 8.3.d reports on the overall evaluation for the lenvis project, looking at the similarities and 

differences between the user validations in the three case studies, and should be considered only in 

conjunction with reports 8.3.a, 8.3.b and 8.3.c.   

This report is a draft report which will be finalised at the end of 2011, after the results of the lenvis 

November 2011 symposium have been analysed. 

 

1.2. Objective of user validation 

 

The objectives of user validation are: 

 To evaluate the current products on user functionality, robustness, user-friendliness, and user 

usefulness and attractiveness; 

 To receive feedback to guide inter-active development during the lenvis project; 

 To raise interest and actively involve, build a relationship with, potential users of the lenvis 

products in dissemination and exploitation after the closure of the lenvis project.   

 

 

1.3. Outline of the report  

 

The report explains in section two what is the theoretical base for developing the evaluation. 

Indicators and their selection is mentioned in this part. The results of the three case study 

validations are presented as spider diagrams, based on the selected indicators. 

 

The report also reports on the user validation meeting which took place in Paris, on September 19, 

2011. The user meeting presented to French users the three case studies of lenvis and asked for 

their feedback on the project results. Though these users are not part of the regular users of the 

project, this was a dissemination meeting which brought good insights to lenvis. 

 

Section 3 makes an overall analysis of the obtained results. Section 4 looks at the similarities and 

differences in the evaluations coming from the three case studies. Last section is comprised of 

conclusions and recommendations regarding the overall lenvis evaluation and the marketing 

strategy. 

 

The questionnaire to which the report refers to, are annexes  in the validation reports of each case 

study (8.3.a, 8.3.b and 8.3.c) and are not repetead here in order to avoid redundancy of report 8.3 as 

a whole. 
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2. Overall  lenvis  validation results 
 

The validation of lenvis products was carried out  on two separate elements: water-health and air-

health, based on the evaluation strategy proposed in Deliverable 8.2.  

According to the evaluation strategy two types of validations were carried out: 

 

 Technical performance (efficiency) of lenvis system. Tools produced in the project were 

assessed to assure that they are conform to the requirements set out in the specification 

document, Deliverable 2.1, and that the component s of the system interoperate as planned. 

Operability, reliability, robustness and flexibility of the lenvis system were evaluated in 

this step. 

 Effectiveness of lenvis system was evaluated based on the quality of the results of the case 

studies carried out in Italy, Portugal and The Netherlands and were addressing the quality 

of the results and the acceptance by the end-user of the tools produced in the project. 

Information quality, individual impact, user satisfaction, system quality & information 

were assessed in order to evaluate the effectiveness of the lenvis system. 

 

 The list of indicators for evaluating the project was selected based on the questions that users 

answered. Each indicator was evaluated in a scale from 1 to 5, being the rate of a category 

computed as the average of one or more of its indicators.  

 

2.1. Selected Indicators for evaluation  

 

A list of indicators have been developed and identified during the elaboration of the evaluation 

plan. 

 

These set of indicators are shown in Table 1. 

 
Technical performance Effectiveness of lenvis system 

System Quality Information Use Information 

Quality 

User Satisfaction Individual Impact 

 Data accuracy 

 Ease of use 

 Convenience of 

access 

 Realization of 

user 

requirements 

 Usefulness of 

system features 

and functions 

 System 

flexibility 

 System 

reliability 

 Integration of 

systems 

 System 

efficiency 

 

 Amount of 

use/duration of use 

- Number of 

inquiries 

- Amount of 

connect time 

- Number of 

functions used 

- Number of 

records accessed 

- Frequency of 

access 

- Frequency of 

report requests 

 Nature of use:  

- Use for intended 

purpose 

- Appropriate use 

- Type of 

information used 

- Purpose of use 

 Voluntariness of 

use 

 Motivation to use 

 Importance 

 Relevance 

 Usefulness 

 Informativeness 

 Understandabili

ty 

 Clarity 

 Appearance 

 Accuracy 

 Timeliness 

 

 Satisfaction with 

specifics 

 Overall satisfaction 

 Information 

satisfaction: 

- Difference 

between 

information 

needed and 

received 

 Enjoyment 

 Decision-making 

satisfaction 

 Information 

understanding 

 Decision 

effectiveness: 

- Decision quality 

- Improved 

decision analysis 

- Correctness of 

decision 

- Time to make 

decision 

- Confidence in 

decision 

- Decision-making 

participation 

 Personal 

valuation of I/S 

 Willingness to 

pay for information 
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2.2. Indicators selection 

 

For each evaluation questionnaires have been developed to complement the interviews, face-to-face 

user meetings, phone conferences, and e-mail feedback. (see annexes of reports 8.3a, 8.3.b, 8.3.c) 

 

Out of these  questionnaire the indicators have been evaluated, for each case study. The selection of 

each of these indicators, per case study and  of their mapping with the questionnaires are as follows 

(please see Table 1, for the indicators list): 

 

1. Technical performance (efficiency) of lenvis system 

-  System quality : all indicators can be evaluated for all case studies; 

- Information use : 

- Amount of use (Italy. The Netherlands) 

- Voluntariness of use (Portugal, The Netherlands) 

- Motivation of use (Portugal, Italy) 

2. Effectiveness of lenvis system 

-  For information quality  

   - relevance ( Italy); 

   - usefulness ( Italy, Portugal, NL) 

   - understandability (Italy) 

   - clarity ( Italy, Portugal, NL); 

   - appeareance ( Italy); 

   - acuracy;( Italy, Portugal, NL) 

   - timeliness ( Italy, Portugal, NL) 

- For User satisfaction  

-  Satisfaction with specifics (Italy) 

- Overall satisfaction (Italy) 

- Information satisfaction (Portugal, NL) 

- Enjoyment (Portugal, NL) 

 

- For individual Impact ( see table 3, Evaluation report) 

- Information understanding (Italy) 

- Decision effectiveness (Portugal, NL) 

- Personal valuation ( Portugal) 

 

The identified mapping on the questionnaires is: 

1. For the Italian case study:    

 Indicators used for Italian case study: 

- System quality: Convenience of access, Realization of user requirements, Usefulness of 

system features and functions, System flexibility, System reliability, System efficiency,  

- Information use: amount of use, motivation of use 

- Information quality: relevance, usefulness, understandability, Clarity, Timeliness 

- User satisfaction : Overall satisfaction, Satisfaction with specifics, readiness to pay 

- Individual impact: Information understanding 

 

 Indicators used for Lenvis Portal evaluation: 

- System quality: Data accuracy, Ease of use, Convenience of access, Realization of user 

requirements, Usefulness of system features and functions, System flexibility, System 

reliability, Integration of systems, System efficiency,  

- Information use: amount of use, motivation of use 

- Information quality: usefulness, Appearance, Clarity 
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- User satisfaction : Overall satisfaction, Satisfaction with specifics 

- Individual impact: Information understanding 

 

 Indicators used for HIDSS gadget evaluation: 

- System quality: Data accuracy, Ease of use, Realization of user requirements, Usefulness of 

system features and functions 

- Information use: motivation of use 

- Information quality: usefulness, Clarity, understandability 

- User satisfaction : Satisfaction with specifics 

- Individual impact: Information understanding, Decision effectiveness 

 

 

2. Evaluation indicators used on portuguese case study evaluation: 

 Indicators used on Web services: timeseriesclient, Services MapViewer, Particle Tracking 

model 

1-System quality (easy of use, usefull of system features and functions, system efficiency,  

           2- Information use (voluntariness of use, nature of use 

3- Information quality (informativeness, understandability clarity 

4- User satisfaction (information satisfaction,  

5- Individual impact (decision effectiveness, Information use 

 Indicators used on Surfers applications 

1- Information quality (usefulness, informativeness)  

2- User satisfaction (enjoyment, Overall satisfaction, satisfaction with specifics) 

3- Individual impact (personal valuation, decision quality) 

4-System quality (usefull of system features and functions) 

5- Information use (Nature of use, voluntariness of use) 

 Indicators used on Portal evaluation 

1- Information quality (Data accuracy, Ease of use, Convenience of access, Realization of 

user requirements, Usefulness of system features and functions, System flexibility, System 

reliability, Integration of systems, System efficiency) 

2- User satisfaction (Overall satisfaction, realization of users requirements 

3- Individual impact (Information use) 

4-System quality (easy of use, convenience of access) 

5- Information use (nature of use, Information understanding) 

 Indicators used on Alert system and bathing water forecast evaluation 

1- Information quality (Usefulness, timeliness, Data accuracy, informativeness, 

understandability) 

2- User satisfaction (realization of users requirements, satisfaction with specifics) 

3- Individual impact (Information use, decision analysis, willingness to pay) 

4-System quality (usefull of system features and functions, data accuracy) 

5- Information use (nature of use, frequency of access, motivation to use) 

 

3. For the Dutch case study: 

 Indicators used on Air quality application product web-based portal gadget: 

1-System quality (Eas of use, System flexibility)  

           2- Information use (Motavation to use) 

3- Information quality (Accuracy) 

4- User satisfaction (Overall satisfaction)  

5- Individual impact (Information understanding) 

 Indicators used on Air quality application product i-phone app: 

1-System quality (Eas of use, System flexibility)  

           2- Information use (Motavation to use) 

3- Information quality (Accuracy) 

4- User satisfaction (Overall satisfaction)  
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5- Individual impact (Information understanding) 

 Indicators used on Bathing water qaulity website application product, professional users: 

1-System quality (Eas of use, System flexibility)  

           2- Information use (Use for intended purpose) 

3- Information quality (Accuracy) 

4- User satisfaction (Overall satisfaction)  

5- Individual impact (Information understanding) 

 Indicators used on Bathing water qaulity website application product, public users: 

1-System quality (Eas of use)  

           2- Information use (Voluntariness of use, Motivation of use) 

3- Information quality (Understandibility, clarity) 

4- User satisfaction (Overall satisfaction)  

5- Individual impact (Information understanding, Decission effectiveness) 

 

 

3. Analysis and discussion 
 

 

3.1. Intercomparison of case study user evaluations  

 

In order to make the inter-comparison on the  validation of the results, the mapping of the 

indicators into a spider diagram, for each case study, are presented below, clustered on different 

criteria, such as area of application ( water or air), or web services, or lenvis portal. The detailed 

description of the results is on each case study validation report. This section looks at similarities 

and differences in validation, across the three case studies. 

 

3.1.1. Air quality gadgets 

Air quality evaluation for the lenvis are presented in the following three figures, for the case studies 

where air quality was tested. Two tests for the air quality were in Italy (in Milan and inBari) and 

one in The Netherlands (in Eindhoven). 

 

In the Netherlands, for the lenvis portal and i-phone application the score is lowest on the 

information use. A reason that has been identified by public users is that their busy schedules do 

not allow for adopting for example their outdoors running schedule on the basis of air quality 

predictions. This is a clear difference with the Italian case study where professional users did give a 

higher score on information use, indicated their interest in using the information.  

 

Another clear difference is in the spread of scores given by the users. In Italy the spread is high, 

while in the Netherlands the spread is low.  

 

Evaluations in Italy and the Netherlands show more similarity for user satisfaction with both high 

values. Also all applications were valued high for their information quality. 

 

Overall the air quality application products have been well received in both Italy and the 

Netherlands.  
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Figure 1. Overall evaluation of Italian air case studies 
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Figure 2. Spider diagram evaluation, Dutch case study 
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Figure 3. Spider diagram evaluation for the Italian case study 

 

3.1.2. Bathing water quality website  

 

The following four spider diagrams are looking at the quality of the bathing water in Portugal and 

The Netherlands. The services provided by lenvis are at the high stadards in both countries. The 

only indicator which evaluates (average)just under the value of 60% is the information quality as 

asses by professional users. This is mainly due to the fact that most users could not validate the 

information provided, which was translated in an average score of 50%.  

 

When comparing the bathing water quality feedback for the Netherlands and Portugal simililarities 

are in the high appreciation of User satisfaction.  

 

Overall the appreciation for the services is very high. 

 

 

Figure 4. Spider diagram of Surf and bathing water oriented Gadgets evaluation for 

Portuguese case study 
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Figure 5 . Spider diagram of alerts and bathing water forecast evaluation for 

Portuguese case 
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Figure 6. Spider diagram evaluation for Dutch case study 
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Figure 7. Spider diagram evaluation for Dutch case study 
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3.2. Lenvis portal 

With the portal evaluation the result shows remarkable similarity in Portugal and Italy, with overall 

high valuation, in particular for Information Quality and User Satisfaction. This can be seen as a 

succes for the portal to be genericly applicable in different countries. This has been confirmed by 

the positive feedback received on the portal in the Netherland. Also suggestions have already been 

made for further usage after the completion of the lenvis project, by a municipality, to use the 

portal as a platform for the neighboring municipalities to work together. 

 

 

 

Figure 8. Spider diagram evaluation for the Italian case study 

 

 

 

Figure 9 .Spider diagram evaluation for the lenvis portal in Portuguese case study 

 

3.3. Discussion 

 

It has been observed that in Italy and Portugal the difference between minimum and maximum 

scores is large, while in the Netherlands this is usually small. This could be the result of cultural 
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differences where it seams that Italian and Portugues users are more open / expressive in 

expressing their feedback. 

 

While there are differences between the case study countries in the validation scores on individual 

criteria of system quality, information use, information quality, user satisfaction, or individual 

impact, overall users acrros Europe are validating lenvis products positively, in a similar manner.  

 

 

4. Lenvis evaluation by French users  
 

In September 2011, a group of French users were invited to evaluate and know about lenvis results, 

during a dissemination meeting held in Paris. These users were not the users of the case studies, 

and they have learned about the project during the meeting in Paris.  

4.1. Organization of the Paris Meeting  

 

A leaflet similar to the invitation prepared for the Bari Meeting was produced and disseminated by 

ARIA Technologies, towards a target audience focused mostly on Air Quality, since this is the 

main activity of the company, and of course invitations were better understood by well-known 

partners and customers of ARIA in this air quality area than by water quality specialists.  

 

Furthermore, the mailing list of ARIA Technologies contains over 3000 contacts in France, but the 

event had to be kept of moderate size, and targeted to the most skilled and important users in the 

Country. To that extent, the invitations were limited to official national institutions (ADEME, 

INERIS, Ministry) and to application specialists at National and Paris Region level. Even inviting 

only all the 27 organizations known as AASQA (Air Quality Management Boards) in France might 

have led to an unmanageable Meeting size, and would have raised the confusion sometimes linked 

to competition between regional agencies and national level.   

 

The decision was then taken to organize the Meeting with AIRPARIF (the Paris Regional Air 

Quality Management Board), on the AIRPARIF premises in the very center of Paris, so that lenvis 

could be presented simultaneously, and in some detail, to: 

 

 a significant group of persons belonging to AIRPARIF staff,  the “opinion leaders” among 

the AASQA, 

 participants from INERIS, the national institute in charge of Air Quality Forecast in 

France, at National scale, and reporting directly to the French Ministry of Environment 

(MEEDTL) 

 Representatives from “Région Ile-de-France” 

 Representatives from « Ville de Paris » 

 

The folding leaflet produced before the Meeting is presented in Appendix.  One can see the 

detailed program of presentations and discussions 

 

It was sent by e-mail only to a target selected group of about 100 contacts. 

 

We included in the mailing lists some key persons specialized in Air Quality Monitoring and 

Instruments, as well as Modeling, to play on complementary activities. 

 

4.2. Attendants to the Paris Meeting  
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The meeting in Paris was remarkably successful, a sizeable number of qualified French users were 

present: representatives of AIRPARIF (the Paris Regional Air Quality Management Board), 

Lyonnaise des Eaux and representatives from Ile-de-France council and scientific institutions, 

along with lenvis project representatives (UNIMIB, UNESCO-IHE, IST, HIDROMOD). The 

participants list is as follows: 

 

Table 2. Participants to Paris user meeting 2011 

 
 

Some comments on the “External End Users” affiliations: 

 

ADVANCITY (www.advancity.eu) is one of the French “Pôles de Competitivité” 

(Competitiveness Clusters), which groups scientific laboratories, SMEs, and larger Industrial 

groups in order to foster innovation. It is focused on the broad “intelligent cities of tomorrow” 

scope of activities, and a regular partner of ARIA Technologies in the labelling of R&D Projects to 

be organized and submitted for funding to private or public entities. 

 

INERIS (www.ineris.fr) is a Public Scientific Institute acting as a technical arm for the Ministry of 

Environment, and operating the National Air Quality Forecast site PREV’AIR (www.prevair.org)  

 

Ville de Paris is the City of Paris 

 

Conseil Régional d’Ile-de-France is the Regional political authority. 

 

AIRPARIF is the Paris Regional Air Quality Board, co-sponsored by the French State, The 

Regional Authority, and the City of Paris, with financial participations from the Polluting entities 

(industry). 

 

ENVIRONNEMENT SA is the largest European maker of air quality sensors. 

 

LEOSPHERE SAS is the largest European maker of LIDAR air quality remote sensing 

equipment. 

 

http://www.advancity.eu/
http://www.ineris.fr/
http://www.prevair.org/
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Lyonnaise des Eaux is a water supply Company, part of the very large GDF-SUEZ industrial 

group, and they are interested directly in water quality, but also on air quality (for odours from 

waste water plants for example). 

 

Five of the participants were official speakers all managed to get some interactions with the end 

users attending the meeting. The only non-Lenvis speaker who made a brief presentation was 

Bertrand Bessagnet (INERIS) who presented the European references for computational 

atmospheric modelling. 

 

4.3. User validation results 

 

The three most clear positive feedbacks received were the following: 

 

 Reception of an e-mail by AIRPARIF stating that: “Yesterday’s presentation was very 

interesting this seems to be a quite promising tool to diffuse information in an interactive 

way. We shall be able to take advantage of the Aircity project to test an application over 

Paris.Claude, could we have a copy of your presentation ? My colleagues who could not 

follow it are very interested by this subject.” 

 

 Reception of an e-mail by INERIS stating that the Institute would like to discuss the 

insertion of the lenvis Web Services in the PREV’AIR framework. A Meeting to discuss 

this topic is now set to December 2
nd

, 2011, with the General Manager of INERIS. 

 

 Letter of support from “Ville de Paris” to the City of Rio de Janeiro in order to recommend 

our work in support of air quality modeling systems. 

 

So the most effective reactions come from the professional world. 

 

 

 
 

Figure 10. Presentations by Claude Dérognat (below) and Jacques Moussafir (above) during the 

Paris 2011 user validation meeting. 
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4.4. Impact on development  

 

The impact on development of the Paris Meeting is certainly linked to the interaction with 

AIRPARIF. While the applications developed in the demonstrators were mostly regional scale, and 

their transfer and application to INERIS activities seems to be quite straight forward, the 

application to micro-scale modelling in the framework of the Aircity project drives to new 

challenges since the correct representation of micro-scale features such as buildings was not 

directly contemplated in the first developments.  

 

However, these new challenges seem to be relatively easy to meet : in the following picture, we 

evidence how the lenvis architecture could be easily used to display the results of a micro-scale 

urban model (PMSS) to be used in the framework of the Aircity project. Currently the main 

limitation is represented by the simultaneous multiple tiles representation: instead of having three 

nested scales, as in many regional projects, urban projects may consist of a very large number of 

square kilometric tiles.  

 

The picture below only shows one, and this is the main challenge now: increase the display 

capabilities so that it can address an arbitrary number of independent tiles, nested of not, and 

managing a hierarchy for map visibility in this context. 

 

 

Figure 11. Screenshots of the AIRCITY Development project 

 

It is worthwhile mentioning that the Bari Meeting had given us a slightly different signal in the 

same direction : moving to the micro-scale. The Bari Municipality had insisted on the importance 

of relatively small scale applications, and we had applied the lenvis tools to an existing modelling 

system (Skynet) developed by ARIANET for the industrial areas of Brindisi. In the following page, 

we show the existing “Desktop application” allowing to fully control the system, and the “lenvis 

look” application, available anywhere on the Web. 
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Figure 12. ARIANET Skynet Desktop GUI (Graphical User Interface).  

 

 

Figure 13. Prototype insertion into the lenvis Web Services structure. 
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4.5. Impact on continued user interaction 

 

Another important feedback is the decision by ARIA Technologies to use operationally elements of 

the lenvis platform on the Rio Air Quality Forecast system under development for the 2016 

Olympics, under the project name AR DO RIO.  

 

We have to acknowledge the importance of the extremely good relationship between the 

Municipalities of Paris and Rio in the joint development of Air Quality Management Services, so 

that the upgrade to lenvis of the AR DO RIO Project was made easy. 

 

 

Figure 14. Screenshots of RIO: Air quality forecast 

 

5. Overall lenvis conclusion and recommendations 

5.1. Differences in case study evaluations 

In Milano there is more interest in the health implications due to the criticality of winter months of 

the air pollution problem and the debate of the last five years, at least, about the interactions among 

traffic, residential heating, air pollution and health impact. Bari users have been more interested 

and particularly appreciated the forecasting and simulation facility of Lenvis and how close they 

take into account meteorological conditions mostly wind and temperature. 

 

In the Portuguese case study the services developed on lenvis focus on bathing water quality. 

Lenvis users were available and participated actively on lenvis sessions with the participation of 

more than 20 users from more than 10 entities. During these meetings the comments and feedback 

obtained were very useful for lenvis progress and development. One big limitation was the 

fulfilling of questionnaires, because the professional users prefere to give their feedback by 

comments during the meetings. The main evaluations activities had to occur during the bathing 

season (May-September 2011) in order to validate the bathing water forecast and the alert system. 
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In the Netherlands both the water and the air domain have been evaluated by public and 

professional users. For the public users the impact on their daily activities of the use of the air 

quality information in only feld by a few. This is probably because of the relatively limited and not 

so extreme occurence of smog. In addition the public users that were involved were healthy 

relatively young runners, which are not the first to be affected by moderate air quality problems. 

For the water domain the impact of the information was stronger felt also by the public users. This 

is related to the fact that also in the last testing season for bathing water, it was several times on 

national media that fresh water recreational lakes had to close temperarily because of water quality 

issues. 

 

5.2. Similarities in case study evaluations 

 

As has been concluded after the comparisons of the spider diagrams, overall the lenvis applications 

have been evaluated positively across the case study countries. In all use cases the mobile 

applications of Lenvis were very appreciated.  

 

For example in Italy, there is indeed a growing awareness among public officers and elected 

officials of the potential of new ICTs, including social network, to distribute alerts to the 

population at large and to selected groups. This is compounded by the greying of the Italian 

population whose fastest growing segment is 80+ which are prone to develop a critical medical 

condition once information and alert thresholds are observed.During the evaluation period in both 

case studies, users gave a constructive feedback. Users recognize the importance of meetings for 

project improvements, and mainly being a communication link between different professional 

stakeholders. 

 

This inter-active development has been succesfully applied in all the three case study countries, 

which is a valuable experience in end user involvement from lenvis. 

 

As indicated for the Portuguese case study, also in the Netherlands case study, a strong reluctance 

with end users was felt for filling out questionnaires. One to on reminders were necessary to collect 

the questionnaires.  

 

In contrast a way of collecting quantitative user validation results that worked very well and 

efficient was the involvement of a professional company that applied face to face meetings. In this 

way the collections of the spider diagrams for quantitative evaluation was the easiest, and also the 

qualitative anlysis was very useful. This can be recommended for use in other EU projects with end 

user validation. 

 

5.3. Lenvis overall user evaluation 

 

The overall evaluation is positive. Members of all users groups have expressed a unqualified 

approval of applications in particular mobile applications. As far as the portal is concerned the 

overall feeling that a further simplification of user interface could go a long way towards a larger 

acceptance. 

 

Portuguese professional users were very satisfied with the information system developed by 

Lenvis, once that is helps to share information between different professional users. Members of all 

users groups have expressed a qualified approval of lenvis applications in particular the ones that 

allowed to sea bathing water data.  

Also the surfers, Portuguese non-professional users were also satisfied with lenvis portal and the 

gadgets related with waves forecasts. 
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Both professional and non-professional lenvis end users would like to see lenvis information 

system expanded to other bathing waters in Portugal, what reveals their satisfaction on lenvis 

results. 

 

During the evaluation period in Portugal user’s feedback were very useful for lenvis improvements. 

In fact the development of lenvis information systems platform helps to increase user’s interaction 

with lenvis project and also between users. These reveals the importance of users meetings, that 

should  continue in order to get better improvements on lenvis information tools. 

 

Also in the Netherlands the applied water quality products are taken up by professional users for 

further usage and development, such as in a national water quality website. The air quality products 

are presented on the provincial level website and on a national level website for the running 

community. 

 

5.4. Recommendations for further development of lenvis 

Based on the validation following are the recommendation that can be made: 

 

- Because of the difficulty of retrieving detailed (high spatial and temporal resolution) 

emission inventory data for the Dutch case study, the web-application for updating the 

emission inventory was developed for air-quality professionals of the Province of Noord-

Brabant. This allows further improvement of the air quality model, and it allows for 

analysing the effect of management action to reduce emissions on the air quality 

predictions through scenario calculations. 

 

- For the water case studies the focus of the professional users of the Province of Noord 

Brabant, the Water Boards, and the national Directorate for Water Resources, on 

communication of the up-to-date bathing water quality of fresh water lakes to the public 

users according to the EU bathing water directive, directed the developments to a dedicated 

website. Where in the beginning the pilot web-site consisted of many technical 

functionalities from the start of the home-page, in later versions the home-page was 

simplified to make it easier to understand and to see the overview by public users. These 

developments will be taken up in the future development of a national website on bathing 

water quality in the Netherlands 

 

- With respect to the mobile phone applications feedback that these should make use of 

functionalities unique to mobile phones, layer applications are currently probably the best 

examples. Layer applications make user of both the GPS and Compass functionalities of 

the newest smart phones. The positive feedback on the layer application for bathing water 

quality leads to a focus on further developing that application.  

 

- The work on bathing water forecast validation should continue in order to have at the end 

of 2011 a validated methodology, in order to use it in 2012. This validation is very 

important because water management professional users cannot send false alerts on bathing 

waters because a false alert on bathing water can have an enormous negative impact on 

general public, and even on Portuguese media 

 

-  SurfersOracle and surfers and bathing water lenvis products, should be shared on more 

populated web sites, in order for achieve more end users. IST and HID are making efforts 

to use bigger Portuguese web sites to share this lenvis surfer developments. 

 

- Lenvis portal could be more visible on internet, in order to achieve more public users. 
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- Also the system quality of some gadgets should be enhanced in terms of reliability and 

usability. 

 

- The system quality should be enhanced in terms of reliability and usability. While specific 

applications, particular those delivered on mobile channels, can be quickly accepted, 

navigating through the portal and learning how to orchestrate individual service in a 

complex one still requires specific skills considerable enthusiasm and substantial time. All 

these requirements would have to be reduced in any further Lenvis development. 

 

 

5.5. Recommendations for further exploitation and marketing of lenvis 

 

Efforts should be done in order to make Lenvis portal more visible on internet, in order to achieve 

more public users. Also the SurfersOracle and surfers and bathing water lenvis products, should be 

shared on more populated web sites, in order for achieve more end users. IST and HID are making 

efforts to use bigger Portuguese web sites to share this lenvis surfer developments. 

Portuguese professional users demonstrate their will to expand the implemented information 

system and alert system to other bathing waters. Once that bathing water quality is an important 

issue and touristic and economic sector in Portugal, this tool could have a good acceptation. 

 

In Italy, both environment and health are demanded to the Regions, so the defining event will be 

how the different Regions develop their systems to make them compliant to the European 

Directive. So, any exploitation and marketing activities have to be timed accordingly and addressed 

from one side to increase in the decision makers the awareness of the potential of new ICTs and 

from the other to demonstrate how Lenvis prototype can result in lowering time, costs and 

complexities in the development and deployment of the next generation environmental information 

systems. 

 

In the Netherlands the exploitation of lenvis products with professional users has successfully 

started and will continue with public bodies on the municipal, provincial, and national level. While 

a good effort has been made with promoting lenvis products to general public through public user 

national websites, this can still be further improved. In this respect the recommendation is to 

further concentrate the air quality-health, and water quality-health data to central national websites 

or preferably a lenvis-like portal. In a consolidated continued effort with increased linking to and 

promotion in social media such as face-book and twitter, it is expected that the public user base of 

lenvis products will keep on growing. 
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Appendix A  Leaflet for Paris 2011 end user meeting 
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