
FP7-248594 D2.1 Analysis of the codification of metadata and content in environmental 
service pages and design of the functional index repository 

 

D2.1_20110401_v3.0_full.docx20100906.docx Page 1 of 158 

 

                         

 

 

PESCaDO 

FP7-248594 

 

Personalized Environmental Service Configuration and 
Delivery Orchestration  

 

 

 

D2.1 Analysis of the codification of metadata and 
content in environmental service pages and design of 

the functional index repository 
 

Due date of deliverable: 31.10.2010 

Actual submission date: 01.11.2010 

 

Start date of project: 1
st
 January, 2010    Duration: 36 months 

 

Lead contractor for this deliverable: CERTH    <Revision 1.8> 

 

D2.1 
Analysis of the codification of metadata and 
content in environmental service pages and 
design of the functional index repository 

Project Acronym : PESCaDO 

Contract No : FP7 - 248594 

Due Date : 31.10.2010   

Reply To: Stefanos Vrochidis stefanos@iti.gr 

Actual date of delivery: 01.11.2010   



FP7-248594 D2.1 Analysis of the codification of metadata and content in environmental 
service pages and design of the functional index repository 

 

D2.1_20110401_v3.0_full.docx20100906.docx Page 2 of 158 

 

Deliverable Identification Sheet 

Project ref. no. FP7-248594 

Project 

acronym 

PESCaDO 

Project full 

title  

Personalized Environmental Service Configuration and Delivery 

Orchestration 

Security 

(distribution 

level) 

PU 

Contractual 

date of 

delivery 

Month 10, 31.10.2010 

Actual date of 

delivery 

Month 11, 1.11.2010 

Deliverable 

number 

D2.1 

Deliverable 

name 

Analysis of the codification of metadata and content in environmental 

service pages and design of the functional index repository 

Type Report 

Status & 

version 

Submitted, V1 

Number of 

pages 

69+Annex 

WP / Task 

responsible 

ITI -CERTH 

Other 

contributors  

FBK, FMI 

Author(s) Anastasia Moumtzidou, Stefanos Vrochidis, Ioannis Kompatsiaris, Sara 

Tonelli, Emanuele Pianta, Virpi Tarvainen, Ari Karppinen, Maria 

Myllynen, Tarja Koskentalo 

Internal 

Reviewer 

Leo Wanner, UPF 

EC Project 

Officer  

Manuel Monteiro 

Abstract The deliverable first presents an empirical study of the environmental web 

sites that has been carried out to identify the ways relevant environmental 

data are encoded in the web.  Based on the findings of this study, methods 

to extract these data are discussed. In its last part, the deliverable proposes 

and discusses techniques for storing the extracted data. The deliverable 

also includes an extensive appendix, in which the analysis of the individual 

web sites of the sample that has been collected for the empirical study is 

presented. 



FP7-248594 D2.1 Analysis of the codification of metadata and content in environmental 
service pages and design of the functional index repository 

 

D2.1_20110401_v3.0_full.docx20100906.docx Page 3 of 158 

 

Table of Contents 
 

EXECUTIVE SUMMARY ________________________________________________ 5 

1 INTRODUCTION ____________________________________________________ 6 

2. OBJECTIVE _______________________________________________________ 7 

3. DESIGNING AND EMPIRICAL STUDY __________________________________ 8 

4. EMPIRICAL STUDY OF ENVIRONMENTAL WEBSITES ___________________ 10 

4.1 DATASET ___________________________________________________________ 10 

4.1.1 Dataset Description ____________________________________________ 10 

4.1.2 Dataset Statistics ______________________________________________ 10 

4.2 METHODOLOGY FOR THE EMPIRICAL STUDY OF ENVIRONMENTAL WEBSITES _____ 13 

4.2.2 First phase ___________________________________________________ 13 

4.2.2 Second phase _________________________________________________ 14 

4.2 ANALYSIS OF ENVIRONMENTAL WEBSITES ________________________________ 15 

4.2.1 Finish National Air Quality Institute Website ________________________ 16 

4.2.3 Intermeteo Website ____________________________________________ 17 

5. METADATA _______________________________________________________ 20 

5.1 INTRODUCTION TO METADATA  __________________________________________ 20 

5.2 METADATA ENCODING IN ENVIRONMENTAL WEB PAGES _____________________ 21 

5.2.1 Dublin Core __________________________________________________ 22 

5.2.2 Default HTML Meta tags _______________________________________ 24 

5.3 METADATA ANALYSIS IN ENVIRONMENTAL WEB PAGES _____________________ 26 

5.4 METADATA HARVESTING TECHNIQUES ____________________________________ 28 

6. CONTENT ________________________________________________________ 31 

6.1 MEANINGFUL CONTENT IDENTIFICATION __________________________________ 31 

6.1.1 Types of Environmental Services _________________________________ 31 

6.1.2 Area and Language Information __________________________________ 33 

6.1.3 Temporal Information __________________________________________ 33 

6.1.4 Findings _____________________________________________________ 33 

6.2 CONTENT ENCODING _________________________________________________ 34 

6.2.1 Web Content/Keywords ________________________________________ 34 

6.2.2 Web Content/Structure _________________________________________ 35 

6.2.3 Image-Pictures ________________________________________________ 36 

6.2.4 Text Embedded in Images _______________________________________ 38 

6.2.5 Flash _______________________________________________________ 38 



FP7-248594 D2.1 Analysis of the codification of metadata and content in environmental 
service pages and design of the functional index repository 

 

D2.1_20110401_v3.0_full.docx20100906.docx Page 4 of 158 

 

6.2.5 Content Encoding Statistics ______________________________________ 39 

6.3 CONTENT INFORMATION MATCHING _____________________________________ 40 

6.4 TECHNIQUES FOR CONTENT EXTRACTION AND DISTILLATION  _________________ 42 

6.4.1 HTML parsing and Extraction ___________________________________ 42 

6.4.2 Image processing ______________________________________________ 46 

6.4.3 OCR ________________________________________________________ 47 

6.4.3 Flash Content Extraction ________________________________________ 47 

7. URL _____________________________________________________________ 48 

7.1 INTRODUCTION TO URL _______________________________________________ 48 

7.2 URL ANALYSIS ______________________________________________________ 48 

7.3 TECHNIQUES FOR URL EXTRACTION _____________________________________ 49 

8. EMPIRICAL STUDY OF ENVIRONMENTAL WEB SERVICES _______________ 51 

8.1 INTRODUCTION TO WEB SERVICES _______________________________________ 51 

8.1.1 SOAP Web Services ___________________________________________ 52 

8.1.2 REST Web Services ___________________________________________ 53 

8.1.3 XML-RPC ___________________________________________________ 54 

8.2 ENVIRONMENTAL WEB SERVICES ANALYSIS _______________________________ 55 

8.3 FINDINGS ___________________________________________________________ 57 

9. INDEXING PROCESS _______________________________________________ 59 

9.1 INTRODUCTION TO INDEXING ___________________________________________ 59 

9.2 INDEXING TECHNIQUES ________________________________________________ 60 

9.2.1 B-tree _______________________________________________________ 60 

9.2.2 R-tree _______________________________________________________ 60 

9.2.3 Hash Indexes _________________________________________________ 60 

9.2.3 Inverted Indexes ______________________________________________ 61 

9.3 RELATIONAL DATABASE SYSTEMS _______________________________________ 61 

9.3.1 Federated Databases ___________________________________________ 61 

9.3.2 Table Partitioning _____________________________________________ 62 

9.3 DESIGN OF ENVIRONMENTAL NODE REPOSITORY ___________________________ 62 

10. CONCLUSIONS __________________________________________________ 64 

REFERENCES ______________________________________________________ 66 

APPENDIX A: EMPIRICAL STUDY ______________________________________ 71 

BRIEF DESCRIPTION OF DATASET ___________________________________________ 71 

DETAILED STUDY _______________________________________________________ 78 

EXTRACTION TECHNIQUES _______________________________________________ 151 

 



FP7-248594 D2.1 Analysis of the codification of metadata and content in environmental 
service pages and design of the functional index repository 

 

D2.1_20110401_v3.0_full.docx20100906.docx Page 5 of 158 

 

Executive Summary 

This deliverable presents the results and the findings of the empirical study of 63 

environmental service nodes conducted in the WP2, as well as the basic design of the 

functional repository. 

As environmental service nodes we consider any website or web service that could 

provide environmental measurements. The emphasis is given on the study of the 

environmental websites as free environmental related web services are very limited. 

First we select a balanced (in terms of location and environmental aspects covered) 

dataset for performing the study and then we employ the well established methodology 

of the empirical cycle to perform an evolving procedure of observation and deduction 

for each environmental service. The initial findings of the study show that the important 

information to be considered when dealing with an environmental node is: type and data 

of environmental measurement, location, temporal information, language and validity of 

the data. A deepest analysis reveals that such information can be retrieved from the 

metadata, the web content and the URL address of such a web based node. A separate 

analysis for the three aforementioned information types is conducted with a view to 

presenting the encoding of information as well as suggested extraction techniques. The 

metadata contain structured information following standard protocols or simple XML 

format and are related to the reliability of the node and the website description, while 

the URL usually includes information regarding the language and the geographical 

position of the website. The extraction of such information from the metadata and the 

URL could be performed with the aid of rule based techniques. Most of the important 

information resides into the web content area encoded in different ways (i.e. plain or 

structured text, images, flash objects). In this case web parsing techniques could be 

applied followed by content distillation tools. Content distillation from images would 

require very advanced image analysis techniques, which however will not ensure the 

flawless extraction and distillation of information without manual intervention. Another 

technique that could be applied for identification and indexing of environmental nodes 

is the search for predefined clues (e.g. locations, measurements units, etc.). Finally we 

discuss the proposed indexing methods for the distilled web site information, as well as 

the skeleton of the functional indexing repository. 
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1 Introduction  

One of the main research challenges of PESCaDO is to discover the existing 

environmental service nodes in the Web. To achieve this goal, PESCaDO will develop a 

domain-specific multimodal search engine for targeted search of such nodes. In 

addition, PESCaDO will develop techniques for the derivation of functional 

ñfingerprintsò of the discovered environmental service nodes and finally an efficient 

structure of the environmental node repository, in which the functionally indexed 

environmental services are stored, will be designed. In this document we consider as 

environmental service node any web based source (e.g. website, web service) that can 

provide environmental measurements.  

In order to extract requirements for the aforementioned search engine that will access 

the environmental nodes, we need to study and further understand the structure and the 

encoding of the information in the environmental services. First we divide the 

environmental nodes into two basic categories: the environmental websites and the 

environmental web services. However, although many environmental websites currently 

exist in the web offering a vast number of different services, not many free 

environmental web services are available. Therefore, the emphasis of this study is 

placed on the environmental websites. Such environmental nodes include the very user 

popular weather forecast services, air quality and pollen information websites, etc. The 

main purpose of the empirical study is to determine which characteristic features of the 

environmental service node web pages are of importance and convey meaningful 

information, as well as to understand how these meta-features are encoded in the 

environmental service node pages.  

To perform the aforementioned empirical study, we have selected a representative and 

balanced (in terms of language, areas, information providing etc.) dataset of 

environmental nodes from the web. By employing the well established methodology of 

the empirical cycle, we have studied recursively in detail each website and reported, 

which parts carry important information, which should be retrieved. Following this 

procedure recursively we have performed a detailed study of the metadata and content 

codification, in order to understand how this information is encoded in these web 

documents. Based on this analysis, we present state of the art extraction techniques that 

could be applied for the extraction and indexing of metadata and web content. Finally 

we make the initial design of the repository that is supposed to store and index 

effectively all this information.  

The document is structured as follows: In section 2 the objectives of the deliverable are 

summarised, while section 3 discusses the design of an empirical study in the general 

case. The empirical study of environmental web sites is presented in section 4. Section 5 

analyses the metadata information from the environmental websites and discusses the 

techniques that could be applied for metadata harvesting. In section 6 the content of the 

environmental web pages is analysed, while advanced content extraction techniques that 

could potentially be applied are discussed. Section 7 deals with the Uniform Resource 

Locator (URL) analysis of environmental websites including techniques for URL 

parsing. Then Section 8 presents the empirical study of the environmental web services, 

while section 9 discussing the indexing techniques and introduces the design of the 

functional indexing repository. Section 10 concludes this deliverable, however more 

detailed information about the empirical study can be found in the Appendix section.  
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2. Objective  

The objective of the deliverable is to summarise the results of the empirical study of the 

codification of the metadata and content in web pages containing environmental 

material that has been conducted in WP2. (Task T2.2). With respect to the metadata its 

goal is to:  

(i) identify which metadata may serve for the determination of the kind and scope, 

temporal validity, trustworthiness, etc. of the information offered in the 

webpage and how the distribution of these metadata across the samples of the 

empirical study looks like;  

(ii)  describe how the relevant metadata are usually encoded in the web pages;  

(iii)  suggest techniques for their extraction or indexing.  

 

As far as the web page content is concerned, the goal is to:  

(i) identify the types of content presented in the web pages of the samples;  

(ii)  analyse the mode (image, table, text) in which specific environmental content 

is presented in the web pages of the sample;  

(iii)  assess the most promising strategies for the distillation, respectively indexing 

of this content 

 

Finally the deliverable will present the initial design of the repository as a basis for the 

implementation that will be presented in D2.2 and D2.3. 
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3. Designing and empirical study 

The word ñempiricalò denotes information gained by means of observation, experience, 

or experiment. The term refers to the use of working hypotheses that are testable using 

observation or experiment. Therefore, an empirical study is a study based on a set of 

experimental observations concerning a certain topic and the conclusions of it are 

derived by means of direct observation or experiment (Wikipedia: Empirical, 2010; 

Wikipedia: Empirical Research, 2010). Such research/study is performed to answer a 

question or test a hypothesis. The results are based upon actual evidence as opposed to 

theory or conjecture, as such they can be replicated in follow-up studies. It is important 

to understand that the outcome of empirical research/study using statistical hypothesis 

testing is never proof. It can only support a hypothesis, reject it, or do neither. These 

methods yield only probabilities (Wikipedia: Empirical Research, 2010). 

A.D. de Groot proposed the empirical cycle, as a technique of empirical research, for 

developing theories within a dominant paradigm. A theory refers to a body of 

knowledge consisting of a particular number of coherent rules and it is used for 

prediction and explanation of relationships among variables. It is attained by testing 

hypotheses with empirical data in order to reach general statements. The empirical cycle 

represents the hypothetical-deductive research approach. It includes several phases, 

which are depicted in Figure 1 (Magrieta, 1994). 

 

Figure 1. Empirical cycle (Wikipedia: Empirical Research, 2010). 

In the observation phase the emphasis is on the collection and organisation of empirical 

facts. In the next phase, the induction, the aim is to specify explicitly the hypotheses on 

the basis of the observed facts. Hypotheses need to be defined in measurable variables, 

in order to derive concrete testable predictions. This is the main focus in the deduction 

phase. Next, these predictive statements are checked in the testing phase by collecting 

new empirical data in order to examine whether the relationships among variables as 

predicted can be found in the new data. In the last phase, evaluation, the results are 

interpreted within the framework of the specified hypotheses and theories. The 

evaluation phase runs smoothly into the first phase of the empirical cycle.  

Ideally, all phases should be run through in any research study and it is worthwhile 

aiming for this goal. However this cannot happen in every type of research, since some 

domains of research are mostly of an explorative nature and only some of the phases 

would be run through. For example, in the descriptive studies emphasis is given mostly 

on the first two phases, observation and induction (Groot, 1961).  Moreover, the 

http://en.wikipedia.org/wiki/File:Empirical_Cycle.svg
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different phases are not executed always separately as presented in the model. The way 

the empirical cycle is applied depends mostly on the type of research. 

Consequently, an empirical study is based on a set of experimental observations 

concerning a certain topic for which the researcher lacks any theoretical knowledge. 

Given that within the context of this deliverable it is important to identify the 

characteristics of environmental related web pages, and that to the best of our 

knowledge there is no theoretical analysis concerning their structure or content, it is 

apparent that the initial type of research one can apply is an empirical study. This study 

should be carried out based on the aforementioned methodology directions in order to 

determine which characteristic features of the environmental service node pages are 

relevant for the representation of a service and how these meta-features are encoded in 

the environmental service node pages. The ultimate goal of the research is to extract 

information that could be utilised to facilitate targeted high quality environmental node 

search. The exact methodology we applied for performing the environmental node study 

is based on the empirical cycle and is presented in detail in section 4.2. 
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4. Empirical Study of Environmental Websites 

In this section we present the conducted empirical study of the environmental websites 

and discuss the results. Initially, the selected dataset is described and the motivation 

behind its selection is discussed. Then we present the methodology we adopted for 

carrying out the study and analysis of some example environmental websites.  

4.1 Dataset  

4.1.1 Dataset Description  

The rationale behind the dataset selection was to collect a representative set of 

environmental websites from the main areas of interest in PESCaDO, i.e.  

meteorological, traffic, air quality, and other health related (e.g. pollen) information.  

The idea was to provide a balanced dataset in terms of areas of interest, geographical 

areas covered and languages expressed, which could be considered as representative 

subset of the current environmental node distribution over the internet, emphasizing 

(but not fully constrained by), to the use cases addressed by PESCaDO. Another 

important issue regarding the dataset selection was the definition of the cardinality of 

the samples that needed to be analyzed. The actual objective was to study such a 

number of samples, which could be adequate for deriving our conclusions. The final 

number of environmental nodes studied was 63 and the actual definition of the 

cardinality is justified the methodology we followed, which is described in section 4.2. 

This dataset was provided by FMI and HSY and was mainly extracted from pre-existing 

registers of web services, which are already familiar to the Finnish meteorological and 

air quality experts and, in most cases, also used to support their decision making in 

actual work. In this way, the quality and validity of the nodes for the purposes of the 

PESCaDO service did not need to be assessed separately before the analysis. However, 

much of the work of the meteorological experts in FMI is also strongly supported by 

various in-house services which are not accessible to the general public. Therefore a 

complementary search was carried out for substitutive services with open access 

available in the Internet. The nodes found in this search were evaluated for their 

appropriateness for the aims of the PESCaDO service prior to their inclusion in the 

dataset. 

The PESCaDO pilot use cases are aimed at providing environmental services and 

decision support to citizens, experts and authorities in Finland, and thus the dataset 

heavily emphasised the existing Finnish web services. However, to facilitate the 

extension of the PESCaDO service to cover other regions, several international nodes 

were included. A special effort was made also to select nodes where information was 

provided in Swedish, the second official language in Finland, in order to promote the 

development of PESCaDO into a truly multilingual service.  

4.1.2 Dataset Statistics  

In order to make a first assessment of the dataset and describe it according to its content, 

we provide numerical statistics regarding the service offered, the area covered, the 

language and the temporal information. In that way we are able to conclude whether this 

dataset is appropriate for the requirements of PESCaDO.  

As far as the service offered is concerned, the websites address aspects (usually more 

than one) related to air quality, weather conditions, pollen, traffic information etc. The 
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distribution of the samples regarding the service offered for the selected dataset can be 

found in Table 1. It is quite evident that the majority of the nodes contain air quality and 

weather information, while only few sites provide alert, pollen and other information. 

At this point, it should be noted that certain websites contain multiple types of content 

such as air quality measurements and weather information (hence the overall percentage 

of Table 1 can be more than 100%). As nowadays many services offer weather forecast 

information it is normal to have a high percentage of such websites. Furthermore, we 

have selected a considerable number of websites dealing with air quality, as PESCaDO 

focuses on use cases for which air quality measurements are of great importance. 

 

Services Offered/ Aspects 
Usage number in web page 

sample  (63 sites) 

Percentage (%) 

Air Quality Measurements 36 57.1 % 

Pollen 6 16.7 % 

Weather  19 30,16 % 

Traffic Information 4 6,3 % 

Alerts 5 7.9 % 

Other (fire, storm) 4 6.3 % 

General Environmental 

Information (guidelines, 

information on pollutants) 

10 15.9 %  

Table 1  

Regarding the area covered, the selected environmental sites provide information about 

Finland and Sweden in general, cities in Finland and Sweden, countries and cities in 

Europe as well as other countries outside Europe. The numerical statistics for each area 

are shown in Table 2. Although it is evident that we have chosen a large sample of 

websites that offer services for Finland, as the use cases of PESCaDO mostly deal with 

this location, there is still a considerable sample from services for the rest of the 

European countries, as well as for international locations.  

Area 
Usage number in web page 

sample  (63 sites) 

Percentage (%) 

Finland 10 15,9 % 

Helsinki 5 7.9 % 

Other cities in Finland 15 23,8 % 

Sweden 3 4,8 % 

Cities in Sweden 3 4,8 % 

Europe 8 12,7 % 

European Cities 2 3,2 % 
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European Countries  5 7.9 % 

Countries outside 

Europe 
5 7.9 % 

World cities or 

countries 
9 14,3 % 

Table 2 

 

The environmental nodes were also classified based on the presentation languages. It 

should be noted however, that for each website only the languages that are fully 

supported (i.e. there is support in every webpage) were considered. The identified 

languages are Finnish, Swedish, English and others. The language statistics are 

presented in Table 3, from which we can deduce that almost half of the sites are in 

Finnish and a significant number is in English. We should also mention that certain sites 

support more than one language. The fact the most of the sites support Finnish is due to 

that the fact that most of them address to Finland. Swedish are also supported in a 

significant number of sites. As we plan to deal with multilingual information and 

consider English, Finish and Swedish, the selected sample contains a considerable 

percentage of environmental nodes in the aforementioned languages. In any case, the 

high percentage of sites in English is fully understandable, since English are the most 

widespread language over the internet. 

Language 
Usage number in web page 

sample  (63 sites) 

Percentage (%) 

Finnish 31 49,2 % 

Swedish 13 20,6 % 

English 26  41,3 % 

Others 7 11,1 % 

Multiple 5 7,9 % 

Table 3 

Finally we provide information for the sample dataset regarding the type of 

measurements with respect to time. More specifically, this information reveals the 

temporal period to which the site data refer. In this context, the temporal types have 

been identified as Real Time Data, Historic Data and Forecast. The statistics of the 

environmental nodes regarding the temporal information are presented in Table 4. 

Observing the distribution, we can deduce that more than half of the sites contain real 

time data, a significant number contains historic data and fewer sites contain forecasts. 

It should be mentioned that most of the websites usually contain more than one 

temporal data types (e.g. real time data and historic data), while that 14,3% of the sites 

contain exclusively historic data. As PESCaDO is aiming at providing real time 

services, it is acceptable to have a sample of websites contain mostly real time data. 
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Temporal Type of 

Measurements 

Usage number in web page 

sample  (63 sites) 

Percentage (%) 

Real Time data 43 68,3 % 

Historic data 22   34,9 % 

Forecast 12   19,0 % 

Table 4 

4.2 Methodology for the Empirical Study of Environmental Websites  

Given the lack of theoretical knowledge regarding the characteristics of the web pages 

containing environmental information, it is evident that the suitable approach for 

assessing the environmental nodes is an empirical study. To perform such a study we 

have adopted the well established technique of Empirical cycle of A.D. de Groot 

described in section 3. Given the fact that this is an iterative procedure and that it is 

possible to apply part of the phases of the empirical cycle in a less strict order, the study 

was conducted into two phases (i.e. two iterations are performed) and the steps that we 

have adopted for each phase are observation, induction/deduction and testing. Thus, the 

deduction step is merged with the induction phase and the evaluation step is omitted 

since there is no framework to be evaluated at the present stage. These two phases will 

be presented in the sequel.  

4.2.2 First phase 

1. Observation  

During the observation step, a first (balanced according to the terms explained in 4.1) 

set of 31 environmental nodes was sedulously observed in order to get general 

remarks and to understand the type of information that is of importance. In this 

observation task, all the types of web pages that are included in every environmental 

website were studied. Moreover, we made an attempt to identify the differences from 

other non environmental related sites based on their content. The number of sites that 

were studied at this phase was not defined in advance, but it was specified by the 

quality and quantity of the knowledge gained. More analytically, we stopped the 

procedure of observation when it was clear that further studying of further 

environmental nodes was not yielding to additional knowledge. Formally speaking 

and assuming that the knowledge we gain after studying  websites is , we end 

the observation phase when , where  is a threshold knowledge 

that refers to a very small and negligible amount of knowledge.  

2. Induction and Deduction 

The aim of this step is to specify explicitly the hypotheses on the basis of the 

observed facts and to draw conclusions regarding the dataset. Thus, based on the 

analysis/study conducted at the observation step, the hypothesis/deduction 

formulated is that the important information that should be detected for each 

environmental website is: 

 Type (and data) of measurement 



FP7-248594 D2.1 Analysis of the codification of metadata and content in environmental 
service pages and design of the functional index repository 

 

D2.1_20110401_v3.0_full.docx20100906.docx Page 14 of 158 

 

 Location 

 Time and date 

 Language supported 

 Validity of the provided data 

It should be mentioned that although the exact measurements (i.e. numerical values) 

are not required for discovering and indexing purposes, we will need to be able to 

extract and constantly update them in the repository to support the data retrieval 

service. 

3. Testing 

During this step, a second part of the dataset (i.e. 32 sites that were not used at the 

observation step) were carefully observed in order to identify the type of information 

that can be detected into the selected dataset in the light of the information that arose 

from the observation and induction step. Thus difference between the testing and the 

observation step is that during the testing step there is knowledge of the nature of the 

information (i.e. conclusions concerning the meaningful information) due to the 

prior research. Also during this step, the hypotheses that emerged from the study of 

the observation dataset were tested. The results showed that the information that 

were considered as meaningful (i.e. type of measurement, location, time and date, 

language supported and validity of the provided data) is indeed the most useful 

information as no further important information was identified.   

 

After the first phase was completed successfully, a second phase was initiated that 

focused on other aspects and more specifically on identifying where the important 

information is located and how it is encoded. 

4.2.2 Second phase 

1. Observation  

In this step, we follow the same methodology described in the 1st phase in order to 

detect all the possible parts of a webpage one could locate the important information 

(as defined in the previous phase) about the site and the way the information is 

encoded. In this case we observed 30 environmental websites from the dataset 

described in 4.1.   

2. Induction and Deduction 

As it was previously mentioned, the aim of this step is to specify explicitly the 

hypotheses and draw some conclusion regarding the dataset based on the study 

during the observation step. At this point and within the context of identifying the 

key places where all the meaningful information resides, we deduce that the 

constitutive elements of web pages are their content, comprised by structured text, 

metadata and URL. The assessment of the sample dataset resulted in the conclusion 

that the web pages didnôt share a common template or layout but on the contrary 

their structure resembled to that of other non environmental related web sites. Thus, 

the elements that are descriptive for the environmental web pages are their content/ 

html text, metadata and URL. Moreover, as far as the way that the information is 

encoded in the web pages, it was found that the meaningful information was in form 

of keywords, inside html tags, inside the URL and embedded in images.   
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3. Testing 

During this step, the sites forming the testing dataset (i.e. the 33 remaining websites 

after the observation described in 4.1 were used) were studied in the light of the 

knowledge that has emerged from the study of the observation dataset in order to 

test the conclusions we extracted in the previous step regarding the location and the 

encoding of important information. The results showed that the hypotheses we made 

during the induction step were valid. 

 

The figure 2 illustrates the overview of the conducted empirical study. 

 
Figure 2. Overview of empirical study. 

4.2 Analysis of Environmental Websites  

Based on the aforementioned methodology we have actually studied all the websites 

described in 4.1. For each website we observed carefully all the different web pages 

either for knowledge acquisition or for testing purposes. During the first phase we have 

identified the important information (i.e. location, data date/time, etc.) that needs to be 

extracted, while after the second phase we have concluded that three different sources 

(i.e. metadata, content, URL), in which the important information is encoded, are 

considered. Then, we present a detailed insight of each source followed by conclusions 

regarding the type of information, the encoding schemas as well as potential extraction 

techniques. In the sequel, we show in detail the observation analysis we performed for 

two specific environmental nodes of the dataset. Detailed information about the study 

performed on the rest of the environmental websites including tables with observation 

in line with the aforementioned analysis can be found in the Appendix section. 
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4.2.1 Finish National Air Quality Institute Website  

The first example is a web page from the environmental site of the Finnish national air 

quality Institute (http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php
1
) (Figure 3). 

 

First phase 

After a thorough investigation of the specific website, we identified the following 

meaningful information in the specific site:  

 Type of measurement: air quality measurements and more specifically 

concentration of nitrogen dioxide in the air 

 Location: Municipality of Kajaani of Finland 

 Time and date: 29.09.2010 at 16-17 

 Language supported: Finnish and English 

 Validity of the provided data: information is provided by the Finnish national air 

quality portal 

These observations were made during the first phase of the cycle.  

Second phase 

At the second phase we detect the places in the web pages where this information was 

located. More specifically, three parts of the web page were identified that contained the 

aforementioned information, which are the content/text of the web page, the metadata 

and the URL. 

Initially, we observe carefully the content/ text of the web page. At first, we try to locate 

the environmental measurements presented in the web page. After a careful observation, 

we can conclude that the type of aspect (Nitrogen dioxide) can be found in the text 

accompanied by the appropriate measurement units (µg/m3), presented in a specific 

format (i.e. bold characters) and inside the HTML form option tag. As far as the 

location and the date are concerned these can also be found in the same places with the 

service offered being inside the text (Kajaani and 29.09.2010 at 16-17) and the form. 

Also, the text itself can provide information about the language supported by analysing 

the existing words. As far as the numerical measurements (data) are concerned, these 

are embedded into the main image (in jpg format), which is a map depicting a specific 

area of Finland. Regarding the way the measurements are encoded, the specific site 

provides multiple ways for data presentation (map, graph, table format). Finally, as far 

as the validity of the content is concerned, this can be deduced by the fact the 

information are provided by the ñFinnish Meteorological Instituteò. 

Next, the metadata of the specific site are located from the web pages source. For this 

site only the following meta tags were found that describe the type of content of the web 

page and the character set that has been used.  

 

                                                 
1
 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=1. 

http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php
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Figure 3. URL and screenshot of the web page. 

Thus, no information concerning the siteôs content can be extracted from the meta tags. 

Finally, we also observe the URL to locate meaningful information that describes the 

environmental node. It is quite evident that in the specific site much of the information 

existing in the text can be retrieved from the URL. More specifically, one can extract 

the type of aspect (i.e. p=nitrogendioxide) that the measurements refer to, the location 

(i.e. ss=Valitse+mittauspaikka), the time/ date (e.g. pv=29.09.2010 and h=17) and the 

language (i.e. ls=englanti). 

4.2.3 Intermeteo Website 

The second environmental node analysed is a specific web page from the ñintermetoò 

weather site (http://www.intermeteo.com/europe/finland/helsinki/
2
) (Figure 4.3). 

We follow the same procedure as the previous example, in order to extract all the 

meaningful information.  

First phase 

In the beginning we aim at identifying the meaningful information existing in the 

specific site, which is the following:  

 Type of measurement: weather conditions, temperature, pressure, wind, relative 

humidity 

 Location: Helsinki 

 Time and date: 04.10 - Monday (today), 05.10 - Tuesday (tomorrow), etc. 

 Language supported: Russian and English 

                                                 
2
 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=19. 

http://www.intermeteo.com/europe/finland/helsinki/
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 Validity of the provided data: no such information 

These observations were made during the first phase of the cycle. As in the previous 

example, at the second phase we detect the parts of the web pages where this 

information was located.  

Second phase 

In this phase, the content, the metadata and the URL of the page were studied. Initially, 

we focus on the content/text of the web page. At first, we try to locate the type of 

service offered the measurements. After a careful observation, we can conclude that the 

type of service can be deduced by keywords like ñWeatherò, ñWeather Conditionsò, 

ñPressureò, ñWindò as well as by measurement units like ñ
o
Cò existing in several places 

of the web page. As far as the numeric measurements are concerned, these are located 

inside a table where they are grouped by day. Furthermore, the measurements are in text 

format and thus they can be easily extracted. As far as the date is concerned this can be 

found in the same place with the service offered that is inside the table. However, the 

format is quite different from the previous example since, the information provided is 

for five days (e.g.  04.10, Monday, weather for today-day, evening, night). The location 

can be found in the title of page and it is formatted differently (i.e. bold characters) from 

the rest information. Finally, an analysis of the existing words can give a clue regarding 

the language supported.  

In addition, the current example provides rather important information through its 

internal metadata. The part of the metadata section is illustrated in Figure 4. More 

specifically, it is possible to extract location information from the ñdescriptionò meta 

element (e.g. Helsinki (Finland)), language information from the ñLanguageò element 

(e.g. English) and finally information for the service offered from both ñdescriptionò 

and ókeywordsò meta elements. Also, one can find meta tags describing the type of 

content of the web page and the character set that has been used.  

 

Figure 4. Metadata section of site http://www.intermeteo.com/europe/finland/helsinki/. 

 

http://www.intermeteo.com/europe/finland/helsinki/
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Figure 5. URL and screenshot of the web page. 

Finally, we check the URL (Figure 5) to extract important information. In this case, the 

information that can be acquired by the URL is very little, since only the location to 

which the information refers could be extracted. It is rather important to underline that 

in this site there is no information that indicates the validity of the data in none of the 

three possible places (i.e. content, metadata and URL).  
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5. Metadata   

5.1 Introduction to Metadata  

Metadata (NISO, 2004) is the structured information that describes, explains, locates, or 

otherwise makes it easier to retrieve, use, or manage an information resource. Metadata 

is often called data about data or information about information. We can discriminate 

between two types of metadata, external and internal metadata. External metadata can 

be generated from all parts of the body of the web page with the aid of content distillery 

techniques. On the other hand, internal metadata are the data that already exist in the 

ñheaderò source code of a website describing its content. 

In this section we shall address the internal metadata, as far as external metadata are not 

an existing element of a web site. It should be mentioned though, that external metadata 

are planned to be extracted using content distillery algorithms, which will be described 

in detail in other deliverables (e.g. D4.3).  As far as the internal metadata are concerned, 

these are interpreted differently by existing communities. Some use it to refer to 

machine understandable information, while others consider them as records that 

describe electronic resources. In general, there are three main types of metadata (NISO, 

2004): 

 Descriptive metadata describe a resource for purposes such as discovery and 

identification. They can include elements such as title, abstract, author, and 

keywords. In addition they can help organise electronic resources, facilitate 

interoperability and legacy resource integration, etc. (NISO, 2004).  

 Structural metadata indicate how compound objects are put together, for 

example, how pages are ordered to form chapters. 

 Administrative metadata provide information to help manage a resource, such as 

when and how it was created, file type and other technical information, and who 

can access it.  

The metadata can describe resources at any level of aggregation. They can describe a 

collection, a single resource, or a component part of a larger resource. The metadata can 

be embedded in a digital object or they can be stored separately. In several type of 

documents (e.g. HTML, images, etc.) metadata are often embedded in the headers of the 

files.  

Within the context of describing various types of textual and non-textual objects such as 

published books, electronic documents, art objects, there have been developed several 

metadata schemes (Taylor, 2003). Therefore, metadata schemes (also called schema) are 

sets of metadata elements designed for a specific purpose, such as describing a 

particular type of information resource. The definition or meaning of the elements 

themselves is known as the semantics of the scheme. The values given to metadata 

elements are the content. Metadata schemes generally specify names of elements and 

their semantics. Optionally, they may specify content rules for how content must be 

formulated (for example, how to identify the main title), representation rules for content 

(for example, capitalisation rules), and allowable content values (for example, terms 

must be used from a specified controlled vocabulary) (Taylor, 2003). There may also be 

syntax rules for how the elements and their content should be encoded. A metadata 

scheme with no prescribed syntax rules is called syntax independent. Metadata can be 
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encoded in any definable syntax. Many different metadata schemes are being developed 

in a variety of user environments and disciplines. The most common ones are listed 

below (Taylor, 2003): 

 Dublin Core, standard containing basic metadata elements required to facilitate 

the discovery of document-like objects in a networked environment such as the 

Internet.  

 METS (Metadata Encoding and Transmission Standard), standard data structure 

for describing complex digital library objects.  

 TEI (Text Encoding Initiative), provided guidelines for marking up electronic 

texts such as novels, plays, and poetry, primarily to support research in the 

humanities.  

 EAD (Encoded Archival Description), developed as a way of marking up the 

data contained in finding aids so that they can be searched and displayed online. 

 LOM (Learning Object Metadata), standard that enabled the use and re-use of 

technology-supported learning resources such as computer-based training and 

distance learning. 

 MPEG Multimedia Metadata, suite of standards for coded representation of 

digital audio and video. 

While the syntax is not strictly part of the metadata schema, the data will be unusable, 

unless the encoding scheme understands the semantics of the metadata schema. The 

encoding allows the metadata to be processed by a computer program. Important 

schemes include (Taylor, 2003): 

 HTML (Hyper-Text Markup Language) 

 SGML (Standard Generalised Markup Language) 

 XML (eXtensible Markup Language) 

 RDF (Resource Description Framework) 

 MARC (MAchine Readable Cataloging) 

 MIME (Multipurpose Internet Mail Extensions) 

Speaking more specifically about webpages, the metadata are deployed in a number of 

ways: 

 Embedding the metadata in the Web page by the creator or their agent using 

META tags in the HTML coding of the page 

 As a separate HTML document linked to the resource it describes 

 In a database linked to the resource. The records may either have been directly 

created within the database or extracted from another source, such as Web 

pages. 

5.2 Metadata Encoding in Environmental Web pages 

In this section, we shall describe how the relevant metadata are usually encoded in the 

environmental web pages. The analysis carried in Section 4 indicated that the most 

http://purl.oclc.org/metadata/dublin_core/
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common found metadata tags are the default HTML Meta tags and the Dublin Core 

tags. The results of the analysis are presented in Table 5. 

 

Type of Metadata 
Usage number in web page 

sample  (63 sites) 

Percentage 

(%) 

Default HTML Meta Tags 52  82,5 % 

Dublin Core Tags 12 19 % 

Other Tags 2  3,2 % 

No metadata Tags 11 17,5 % 

Table 5 

The data of Table 5 show clearly, that the majority of sites contain default html meta 

tags, a considerable number of sites contain Dublin Core tags or no tags at all while, 

only very few sites contain other types of metadata.  

Before presenting the description of Dublin Core Tags and Default HTML Meta Tags, 

we shall cite some examples (Table 6) for each category mentioned in Table 5.  

Type of Metadata Site 

Default HTML Meta 

Tags 
http://www.intellicast.com/, http://www.westwind.ch/ 

3
 

Dublin Core Tags 

http://www.hsy.fi/ilmanlaatu, 

http://www.lahti.fi/www/cms.nsf/pages/12FFCAA61150F

B78C2256F1F002D98F7 
4
 

Other Tags 
http://www.smhi.se/vadret, 

http://www.heinola.fi/FIN/Palvelut/Ymparisto/Ilma 
5
 

No metadata Tags 
http://rapidfire.sci.gsfc.nasa.gov/subsets/, 

http://www.pcd.go.th/AirQuality/Bangkok/Default.cfm 
6
 

Table 6. Examples of sites with different types of metadata information. 

5.2.1 Dublin Core 

The Dublin Core Metadata Element Set (Taylor, 2003) arose from discussions at a 1995 

workshop sponsored by OCLC and the National Center for Supercomputing 

Applications (NCSA). The continuing development of the Dublin Core and related 

specifications is managed by the Dublin Core Metadata Initiative (DCMI). Dublin Core 

                                                 
3
 See the Appendix for more detailed description. The Serial Numbers of the sites are 23 and 27. 

4
 See the Appendix for more detailed description. The Serial Numbers of the sites are 2 and 44. 

5
 See the Appendix for more detailed description. The Serial Numbers of the sites are 17 and 36. 

6
 See the Appendix for more detailed description. The Serial Numbers of the sites are 28 and 60. 

http://www.intellicast.com/
http://www.westwind.ch/
http://www.hsy.fi/ilmanlaatu
http://www.lahti.fi/www/cms.nsf/pages/12FFCAA61150FB78C2256F1F002D98F7
http://www.lahti.fi/www/cms.nsf/pages/12FFCAA61150FB78C2256F1F002D98F7
http://www.smhi.se/vadret
http://www.heinola.fi/FIN/Palvelut/Ymparisto/Ilma
http://rapidfire.sci.gsfc.nasa.gov/subsets/
http://www.pcd.go.th/AirQuality/Bangkok/Default.cfm
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was proposed as the minimum number of metadata elements required to facilitate the 

discovery of document-like objects in a networked environment such as the Internet 

(Vancouver Web pages, 2007).  

The most prominent characteristics of the Dublin Core Schema are:  

 Its usability and flexibility, 

 The semantics of these elements is designed to be clear enough to be understood 

by a wide range of customers, without the need for training 

 The elements of Dublin Core are easily identifiable by having the work in hand, 

such as intellectual content and physical format 

 It is not intended to supplant other resource descriptions, but rather to 

complement them. It is intended to describe the essential features of electronic 

documents that support resource discovery.  

 It is mostly syntax independent, to support its use in the widest range of 

applications 

Finally, it should be noted that all elements are optional, repeatable, can be modified in 

limited and well-defined ways through the use of specific qualifiers and can be extended 

to meet the demands of more specialised communities.  

Below is a summary of the elements and their description in Dublin Core (Tables 7 and 

8). The metadata elements fall into three groups which roughly indicate the class or 

scope of information stored in them: (1) elements related mainly to the content of the 

resource, (2) elements related mainly to the resource when viewed as intellectual 

property, and (3) elements related mainly to the physical manifestation of the resource 

(Taylor, 2003). 

 

Content & about the 

Resource 

Intellectual Property Electronic or Physical 

manifestation 

Title Author or Creator Date 

Subject Publisher Type 

Description Contributor Format 

Source Rights Identifier 

Language     

Relation     

Coverage     

Table 7. Summary of elements in Dublin Core (Taylor, 2003). 

Element Element description 

Creator Person or organisation primarily responsible for creating the intellectual content 

of the resource, e.g. authors in the case of written documents, artists, 

photographers, etc. in the case of visual resources. 

Publisher The entity (e.g. agency including unit/branch/section) responsible for making the 

resource available in its present form, such as a publishing house, a university 

department, or a corporate entity. 

Contributor Person or organisation not specified in a Creator element who has made 
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significant intellectual contributions to the resource but whose contribution is 

secondary to any person or organisation specified in a Creator element, e.g. editor, 

transcriber, illustrator. 

Rights  A rights management statement, an identifier that links to a rights management 

statement. 

Title The name given to the resource, usually by the creator or publisher. Can be the 

same as the title of the resource, or may be more descriptive 

Subject The topic of the resource. Typically, will be expressed as keywords or phrases 

that describe the subject or content of the resource. Controlled vocabularies and 

formal classification schemes are encouraged. 

Date A date associated with the creation or availability of the resource. 

Identifier A string or number used to uniquely identify the resource. Examples for 

networked resources include URLs, Purls and URNs. ISBN or other formal names 

can be used. 

Description A textual description of the content of the resource, including abstracts in the case 

of document-like objects or content descriptions in the case of visual resources. 

Source The work, either print or electronic, from which this object is derived, if 

applicable. Source is not applicable if the present resource is in its original form. 

Language The language of the intellectual content of the resource. 

Relation Relationship to other resources, e.g. images in a document, chapters in a book, 

items in a collection. 

Coverage Spatial locations and temporal duration characteristic of the resource. 

Type The category of the resource, such as home page, novel, poem, working paper, 

technical report, essay, dictionary. 

Format The data format of the resource, used to identify the software and possibly 

hardware that might be needed to display or operate the resource, e.g. postscript, 

HTML, text, jpeg, XML.  

Table 8. Summary of elements in Dublin Core (Taylor, 2003). 

In addition to the aforementioned 15 elements, three qualifying aspects (Lang, Scheme, 

Sub-element) have been accepted to enable the Dublin Core to function in an 

international context and also meet higher level scientific and subject-specific resource 

discovery needs.  

An example of Dublin Core Meta element is the following: 

<meta name="DC.Title" content="Ilmanlaatu"> 

5.2.2 Default HTML  Meta tags 

As we have already mentioned the regular Meta tag have been specified by the W3C 

Resource Description Framework in February 1999, which allowed authors to specify 

machine-readable metadata about HTML documents and other network-accessible 

resources. These metadata were captured through the meta elements which identify 

properties of a document (e.g., author, expiration date, a list of key words, etc.) and 

assign values to them. Generally, although there are some defined properties, this 

specification does not define a set of legal Meta data values and thus it is possible to 

create new values as long as the basic format is kept. This format comprises the use of a 

property/value pair for each Meta element, where the name attribute identifies the 

property and the content attribute specifies the property's value. For example in order to 

specify the author of a document, one may use the Meta element to specify the name of 

the author as follows: <meta name="Author" content="Jane Doe"> 



FP7-248594 D2.1 Analysis of the codification of metadata and content in environmental 
service pages and design of the functional index repository 

 

D2.1_20110401_v3.0_full.docx20100906.docx Page 25 of 158 

 

META tags have the following possible attributes (Vancouver Web pages, 2007):  

 http-equiv, which provides an HTTP header for the information in the content 

attribute. Typically, they control the action of browsers, and may be used to 

refine the information provided by the actual headers. Some commonly used 

values can be found in Table 9. 

 name,  which provides a name for the information in the content attribute. Some 

common values are presented in Table 10. 

 scheme, which specifies a scheme to be used to interpret the value of the content 

attribute. Thus, the values for the scheme attribute depend on the property name 

(W3C Recommendation, 1999). For example, the following scheme declaration 

may help a user agent determine that the value of the "identifier" property is an 

ISBN code number: <meta scheme="ISBN" name="identifier" content="0-

8230-2355-9"> 

Value Description 

content-type 

 

The HTTP content type may be extended to give the character set and it may 

also force certain browsers to load the appropriate charset before displaying 

the page. E.g. <meta http-equiv="Content-Type" content="text/html; 

charset=ISO-2022-JP"> 

content-

style-type 

It specifies the default style sheet language for a document. E.g. <meta http-

equiv ="Content-Style-Type" content ="text/css"> 

expires 

 

It specifies the date and time after which the document should be considered 

expired. Web robots may delete expired documents from a search engine, or 

schedule a revisit. E.g. <meta http-equiv="expires" content="Wed, 26 Feb 

1997 08:21:57 GMT"> 

refresh 

 

It specifies a delay in seconds before the browser automatically reloads the 

document. Optionally, it can specify an alternative URL to load. E.g. <meta 

http-equiv ="Refresh" content="3;URL=http://www.some.org/some.html"> 

set-cookie It sets a "cookie" in certain browsers. Values with an expiry date are 

considered "permanent" and will be saved to disk on exit. E.g. <meta http-

equiv =Set-Cookie" content="cookievalue=xxx;expires=Friday, 31-Dec-99 

23:59:59 GMT; path=/"> 

Table 9. Table with the values of the http-equiv attribute 

Value Description 

author Typically, it specifies the unqualified author's name. E.g. <meta 

name="Author" content="Jane Doe"> 

description 

 

It is a short, plain language description of the document and it is particularly 

important in case the document has very little text, is a frameset, or has 

extensive scripts at the top. E.g. <meta name="description" content ="Citrus 

fruit wholesaler."> 

keywords Itôs a short list of the keywords that describe briefly the content of the 

document. E.g. <meta name ="keywords" content ="oranges, lemons, limes"> 

generator Typically the name and version number of a publishing tool used to create the 

page. 

Table 10. Table with the values of the name attribute 
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5.3 Metadata Analysis in Environmental Web pages 

Based on the previous analysis, we may deduce that there is a quite large set of Meta 

tags elements containing information about the content of the page. These tags can be 

either regular html Meta tags or they may comply with some standard like DCMI. 

However, without regard to the specific type of Meta Tags used, these tags may provide 

several type of information such as the kind and scope of the web page, its temporal 

validity and the trustworthiness of the information offered in it. The theoretical analysis 

concerning the content was carried in the previous section; in this section we will focus 

on the elements from which it is possible to extract the meaningful information we were 

describing that is service offered, location, language, temporal information and validity 

(trustworthiness) of the site. 

Starting with the service offered or in general the kind and scope of the web page, it can 

be obtained from the values of elements ñdescriptionò and ñkeywordsò of the Default 

HTML Meta Tags and from the values of elements ñDC.Titleò, ñDC.Descriptionò, 

ñDC.Subjectò of the Dublin Core tags. Usually, the ñDC.Descriptionò and the 

ñdescriptionò elements contain a more thorough description of the content of the site 

such as: 

 

of the ñintermeteoò site (http://www.intermeteo.com/europe/finland/helsinki/ 
7
). 

ñDC.Titleò provides usually less information, however this is not always the case. The 

ñkeywordsò and ñDC.Subjectò elements provide more or less the same information that 

is keywords of the site (sometimes even in multiple languages). We cite an example of 

keywords from the same site. 

 

Apart from the type of service offered, in this case weather conditions, it is quite evident 

that the aforementioned elements may also provide location information (e.g. Helsinki, 

Finland) and some indications about the date (e.g. now, 5 days forecast). 

Regarding the language of the web site, the DCMI standard provides a specific element 

called ñDC.Languageò which defines the languages supported in the site. The default 

tags do not have such an element however in some cases the scheme attribute can 

provide language information. 

Finally, as far as the siteôs trustworthiness is concerned, it cannot be guaranteed but the 

information about the author and publisher may provide evidence on the contents 

validity. Similarly, the temporal trustworthiness of the site elements such as ñdateò or 

ñexpiresò can provide information about the last update of the site and thus its temporal 

validity. 

We cite two examples of Meta tags extracted from the web pages of the sample dataset. 

Both examples contain default html Meta tags and Dublin core Meta tags. However, it 

                                                 
7
 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=19. 

http://www.intermeteo.com/europe/finland/helsinki/
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is clear that in case the default html tags are used in combination with other type of 

meta tags, they provide less interesting information such as format of the page and 

character set. More specifically, the metadata information that can be detected from 

Figures 6 and 7 can be title, language, topic, subject (e.g. DC.Title, DC.Language, 

DC.Topic and DC.Subject and DC.Publisher). 

 

Figure 6. Metadata Tag of http://www.hsy.fi/ilmanlaatu site 

 

Figure 7. Metadata Tag of http://www.ymparisto.fi/default.asp?node=4882&lan=fi 

Thus, based on the metadata one can extract the following information from the 

http://www.hsy.fi/ilmanlaatu site (Figure 6): the site publisher is the ñHelsinki 

Neighborhood Environmental Services (Helsingin Seudun Ympäristöpalvelut)ò, the 

creator is ñAnne Lattoò, the content is ñAir Quality (Ilmanlaatu)ò and the last time the 

site was modifies was on ñ2010-05-25ò. 

http://www.hsy.fi/ilmanlaatu
http://www.ymparisto.fi/default.asp?node=4882&lan=fi
http://www.hsy.fi/ilmanlaatu
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Respectively, for the second example (Figure 7) the information that can be extracted 

are the Topic (i.e ñState of the Environment (Ympäristön tila)ò), the publisher (i.e. 

ñFinnish Environment Institute (Suomen ympäristökeskus)ò), the subject (i.e. ñair 

pollution, air quality (ilman saastuminen, ilmanlaatu)ò ), the title (i.e. ñair quality 

(Ilmanlaatu)ò) and the language of the site (i.e. ñfi (finnish)ò) . 

In both examples, the element ñDC.Publisherò can be used as a measure of the siteôs 

trustworthiness since both claim that the measurements by official portals. 

Generally, the study showed that 52 out of the 63 sites, that is 82,5 %, of the sample 

dataset contained metadata information,. Furthermore, based on the previous analysis, it 

became clear that the type of information one can extract from the metadata may refer 

to the type of aspect measured, the location covered, the time period and the language 

supported in the site. Apparently, it is unusual if not impossible to locate measurements 

(i.e. numerical or text data) of the specific environmental aspect through the metadata. 

5.4 Metadata harvesting techniques  

In the light of the metadata characteristics described in the previous sections, we discuss 

here some techniques for their harvesting. In this case we prefer using the term 

ñharvestingò instead of ñextractionò as the latter is frequently used for metadata 

generation (i.e. creation of external metadata). Metadata harvesting aims at 

automatically collecting internal metadata from META tags, which are located in the 

ñheaderò source code of a website. These can be simple html meta tags or defined by a 

schema such as Dublin Core Schema
8
 as already shown in the previous sections. 

Several methods have been used for automatic metadata harvesting, which can be 

divided into two main categories: machine learning approaches and rule-based 

approaches.  

In general, machine learning (ML) methods are robust and adaptable to any document 

set, given gold standard training data. In fact, the basic idea of this approach is to learn 

segmentation models from training data and then to apply them to classify unseen data. 

ML techniques may include symbolic learning, support vector machines (Han et al., 

2003), hidden markov models (Seymore et al., 1999), as well as statistical methods. 

Hidden Markov Models (HMMs) are the most widely used learning approach for 

extracting information from sequential data. However, they are based on the assumption 

that the model features they represent are not independent from each other. For this 

reason, HMMs cannot easily exploit regularities of semi-structured real data. In order to 

deal with the problem of independent features, other models have been introduced such 

as maximum entropy-based Markov models (McCallum et al., 2000) and conditional 

random fields (Lafferty et al., 2001). In general, all learning techniques represent 

training data as a set of features which, in case of metadata harvesting, can be word and 

line-specific. The former may include intrinsic orthographic properties of words as well 

as information about words and n-grams extracted from reference corpora and 

gazetteers. Line-specific features, instead, include for example the number of words in 

the line, the line position in the document as well as information about the contained 

tokens. Learning techniques have been employed with promising results, although they 

proved to work properly with relatively homogeneous document sets. Effectiveness can 

                                                 
8
 http://dublincore.org/documents/2003/06/02/dces/.  

http://dublincore.org/documents/2003/06/02/dces/
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significantly decline as the heterogeneity of the data collection increases, and an 

annotated training set is always mandatory.  

On the contrary, rule-based approaches can be straightforwardly implemented without 

training, since they rely on a set of rules that define how to extract data based on human 

observation (see for example (Chowdhury, 1999) and (Ding et al., 1999)). Template 

mining techniques based on pattern recognition and pattern / regular expression 

matching in meta elements are commonly used in rule-based applications for metadata 

harvesting. 

Since in PESCaDO the domain is restricted and known in advance, we can easily take 

advantage of the metadata analysis described in the previous sections and apply regular 

expressions and rule-based approaches for metadata harvesting, given that we can 

previously define a set of information to be collected. In this context we can consider 

using and modifying existing tools that could support such metadata harvesting 

framework. Ideally, these tools could be used during the discovery process in order to 

clean up environmental websites by dividing the header information from the body text, 

and finally to select a set of interesting metadata. More information about HTML 

parsing will be presented in the next section. An ideal tool for metadata harvesting in 

PESCaDO should be able to clean and then to parse the discovered environmental nodes 

in order to identify and store relevant metadata in a straightforward and robust way, 

possibly re-using existing modules. It should be also possible to tailor the tool in order 

to enable the extraction of site-specific metadata, and to support different language 

settings and encodings.  

In this preliminary phase of the project we have been experimenting with 

WebDownload (Girardi, 2010), a toolkit that crawls html pages and extracts information 

from them following different customisable options in a rule-based fashion. The tool is 

a Java library developed at FBK and based on Jericho HTML Parser, which makes it 

particularly robust. The default metadata extracted by WebDownload include the URL, 

the encoding and the date of download, which is very relevant in case of dynamic pages 

like weather forecast and daily traffic bulletins. First, the tool downloads a web page 

corresponding to a given URL and stores it in an archive with .cgt extension. At this 

stage, it is possible to define a set of parameters such as the number of recursions, the 

file format you may/may not download (images, pdf, mov, etc.), the time of the 

download and some regular expressions to match the URL. The .cgt archive can 

processed so that information from the downloaded websites is extracted and 

transformed into xml format. In the standard version, a set of pre-defined metadata are 

extracted, such as the website encoding and the head_title (see Figure 8). For the 

specific purposes of PESCaDO, other site-specific metadata can be considered by 

slightly modifying the corresponding method in the library. These could then be stored 

in a hash having the metadata name as key and the metadata content as value. This kind 

of data can then be easily put in a database and indexed. 
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Figure 8. Metadata example extracted by the WebDownload tool. 
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6. Content   

6.1 Meaningful Content Identification  

In this section, we will address the content of the web page which includes all the data 

that can be found inside its body, title and the structure. During the study of the 

provided web sites sample, which was described thoroughly in Section 4, we have 

identified the types of environmental related important information that could be 

considered in a web site. This information pertains to issues related to the service, the 

area, the language, the time/date of the data provided and to general information 

(environmental or not). At this point we will focus only on the information existing in 

the content. 

6.1.1 Types of Environmental Services 

Starting with the service offered, we recognised the following types: air quality 

measurements, pollen, weather, traffic, alerts, other weather related information (storms, 

earth masses) and general environmental information.  

As far as the air quality measurement type is concerned, this refers to measurements of 

the emissions of one or more air pollutants. The pollutants that are usually monitored in 

order to assess the air quality are: ozone (O3), sulphur dioxide (SO2), nitrogen oxides 

(NOx) and inhalable particulates (PM10, PM2.5). At this point, we should note that 

certain pollutants can be written in different ways (e.g. sulphur dioxide of sulfur 

dioxide). The concentrations of the aforementioned pollutants are provided separately, 

although in some cases, one only measurement is provided that results from their 

accumulation. Generally, the type of aspect was inferred by explicit reference inside the 

content (e.g. ñair quality in Helsinkiò) or by use of certain pollutants (i.e. hyponyms) 

(e.g. ñO3 measurementsô) or through the use of measurement units. Finally, the exact 

values of the concentrations can be found in form of text inside tables or embedded into 

images (graphs or maps), and they are usually accompanied by the corresponding 

measurement units. Typical example of sites containing air quality measurements is 

http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php
9
. 

As far as the pollen is concerned, it pertains to sites that provide information about the 

flowering status of several plants that cause allergic symptoms in sensitive groups of 

people. Usually, such sites inform people whether the pollen season has started and how 

intense is the presence of several types of pollen. The types of pollen that are usually 

mentioned are birch, grasses, alder and mugwort. Therefore, pollen related information 

can be inferred either by explicit use of the pollen word or by reference of specific types 

of pollen (i.e. hyponyms). Although pollen related information is found usually in 

simple text format in some cases it can be embedded into images-maps. An example of 

site containing pollen information is http://www.polleninfo.org/
10

. 

Regarding the weather aspect, it contains information about the temperature, wind, wind 

direction, humidity, pressure and other weather related phenomena of cities or even 

parts of them. It is quite important to mention that some of these measures might be 

                                                 
9
 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=1 

10
 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=3 

http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php
http://www.polleninfo.org/
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represented exclusively by their units (
o
C which stands for temperature) or they can be 

abbreviated (e.g. Rel. Hum. which stands for Relative Humidity). Generally, weather 

related information can be inferred by explicit use of the weather word (e.g. weather 

conditions), by use of synonyms (e.g. climate), by reference of specific phenomena (i.e. 

hyponyms) (e.g. wind direction, humidity) and finally by measurement units (e.g 
o
C). 

Weather related measurements can be found in simple text format in either numerical 

format (e.g. 18 
o
C) or text format (e.g. strong west winds) or embedded into images. 

Typical example of such site is: 

http://freemeteo.com/default.asp?pid=22&la=1&gid=658225&nDate=0
11

. 

As far as traffic information is concerned, this refers to the traffic situation in certain 

areas-cities. More specifically, the factors that are usually mentioned are road 

conditions (wet/dry/slippery roads), existence of disorders such as accidents, existence 

of road works and their effect in both directions and traffic flow. By taking into account 

the aforementioned information, one can deduce fairly accurately the travel time of a 

specific drive. In general, information about the traffic conditions can be inferred by 

explicit use of the traffic word (e.g. traffic conditions) or by reference of specific factors 

(i.e. hyponyms) (e.g. road conditions, disorders). Finally, this type of aspect is usually 

formatted as simple text or as images (e.g. sign indicated slippery road). An example of 

site containing traffic information is http://www.destiatraffic.fi/liikenne/
12

. 

Another type of aspect that was located is alerts, which refers to extreme weather 

conditions or other extreme phenomena. More specifically, alerts that fall in this 

category report extreme low or high temperature, avalanches, coastal events, forecast 

fires, thunderstorms and snow/ice. Usually apart from the type of the alert, the intensity 

of the phenomenon is provided. Alert information can be inferred by explicit use of the 

word alert), by use of synonyms (e.g. extreme phenomena) and by reference of specific 

factors (e.g. extreme temperature). Finally, this type of aspect is usually formatted as 

simple text but it can also be embedded into images, which is usual when the 

measurements are located inside a graph. An example of such site is 

http://www.meteoalarm.eu
13

. 

All the other types of measurements that were found during the empirical study of the 

dataset and did not fall under to any of the previous types, were grouped together and 

formed a separate category. Such content can be storm information, and information 

about earth masses. Usually this type of aspect is encoded in image format. Typical 

example of site containing other type of information is the 

http://rapidfire.sci.gsfc.nasa.gov/subsets/
14

. 

Finally, the last type of aspect that was detected is general environmental information. 

As it name indicates it is general information about air quality or other environmental 

issues such as guidelines to the sensitive groups in case of extreme weather conditions 

or high concentrations of pollutants in the air, limit values that are defined by each 

country and information on the health and other effects of pollutants. Generally this 

type of information can be inferred by reference of specific keywords (e.g. guidelines, 

limits). Finally, in most cases this information is formatted as simple text. A typical 

                                                 
11

 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=20 

12
 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=33 

13
 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=24 

14
 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=28 

http://freemeteo.com/default.asp?pid=22&la=1&gid=658225&nDate=0
http://www.meteoalarm.eu/
http://rapidfire.sci.gsfc.nasa.gov/subsets/
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example of such site is the http://www.jns.fi/Resource.phx/sivut/sivut-

ymparistonsuojelu/ilmanlaatu.htx
15

. 

6.1.2 Area and Language Information 

Apart from the service offered, other type of information found is related to area 

covered and the language supported. Usually these two issues are related since the area - 

country that the information refer to specifies the language of the site (e.g. sites about 

air quality in Helsinki are developed in Finnish mainly and maybe in other languages). 

As far as the language is concerned, it can be inferred through the use of language 

recognition techniques. The languages that were identified were Finnish, Swedish, and 

English and in some cases other languages were supported also, but based on the 

description of work of PESCaDO only the three aforementioned languages will be 

covered. Regarding the area covered, the locations that were identified were Finland, 

Sweden, cities of Finland and Sweden such as Tampere and Gotenburg, other European 

countries and finally non European countries and cities. Location information was 

inferred by explicit use of the location names (cities, areas or countries) and it was 

found either as text or as area of a map. 

6.1.3 Temporal Information 

Another important clue that can be found is the temporal period, to which the data refer. 

For instance, the measurements can refer to the current situation, to previous days/ years 

or they can be forecasts of the next days. More specifically, there are the real time data 

that provide information about current measurements in air quality, weather or any other 

aspect (all aspects mentioned in Table 1 apart from ñGeneral Environmental 

Informationò). Usually, these measurements are renewed every hour or day. Typical 

example of such site is the http://www.hsy.fi/ilmanlaatu
16

. Respectively, the historic 

data refers to reports of previous months or years regarding the aforementioned 

measurements. An example of site containing historic data is the 

http://www.heinola.fi/FIN/Palvelut/Ymparisto/Ilma
17

. The final type of time period 

information that can be found is the forecast that refers to predictions of certain 

measurements such as weather or extreme phenomena. The time range of the forecasts 

varies based on the aspect measured. A typical example of such a site is the 

http://www.meteoalarm.eu. Temporal information can be inferred by explicit use of date 

in different formats (e.g. 04.10, Monday 11.10.2010), by words indicative of the day 

(e.g. today, tomorrow, air quality now) or of the month (e.g. February, 02.2010) and 

finally by providing only the year (e.g. 1997), which is usually met in cases where 

historic data are provided. Finally, this type of aspect is usually formatted as simple text 

or as text embedded into graphs. 

6.1.4 Findings 

Apart from the aforementioned environmental information that we detected in the 

provided web sites, other type of information is included as well which are not useful 

such as advertisements, information about culture, activities especially in official sites 

of cities. Moreover, in sites that provide weather information about several cities around 

                                                 
15

 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=38 

16
 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=2 

17
 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=36 

http://www.jns.fi/Resource.phx/sivut/sivut-ymparistonsuojelu/ilmanlaatu.htx
http://www.jns.fi/Resource.phx/sivut/sivut-ymparistonsuojelu/ilmanlaatu.htx
http://www.hsy.fi/ilmanlaatu
http://www.heinola.fi/FIN/Palvelut/Ymparisto/Ilma
http://www.meteoalarm.eu/


FP7-248594 D2.1 Analysis of the codification of metadata and content in environmental 
service pages and design of the functional index repository 

 

D2.1_20110401_v3.0_full.docx20100906.docx Page 34 of 158 

 

the world, usually the information is located in the main are of the site whereas in the 

surroundings one usually can find irrelevant information such as advertisements. 

Therefore, based on the previous analysis, we can draw the following conclusions: 

1. In order to detect the type of aspect, it is necessary to look for hyponyms, 

hypernyms, synonyms and measurement units. However, it should be noted that 

as far as the hypernyms and synonyms are concerned there are of less interest 

than the hyponyms since they less frequently necessary. 

2. The recognition of the air quality aspects and temporal information requires 

recognition of the specific format of the aspects (e.g. O3) and date (i.e. 

dd.mm.yy) and search for predefined vocabulary. 

3. A considerable number of sites contain general environmental information such 

as guidelines for people with pollen-sensitive group of people or information 

with the limit values of pollutants. Although, this type of information is 

environmentally related they donôt provide any information regarding the current 

levels of pollutants or pollen and thus they will not be exploited.  

4. Finally, most of the sites included in the dataset contain apart from the 

environmental related information and other type of information such as 

advertisements or information about culture, activities especially in official sites 

of cities which act as noise and should be removed. 

6.2 Content Encoding  

Based on the previous analysis and we deduce that important information in 

environmental web sites is encoded with the following ways: 

 Web Content/ Keywords 

 Web content in specific Tag / Structure  

 Images-Pictures 

 Text embedded in images 

 Other (e.g. flash)  

6.2.1 Web Content/Keywords 

The ñWeb Content/ Keywordsò refers to information that resides in the normal text of 

the web page without considering the structure. Thus, depending on the type of clue, it 

can provide information about the type of the service offered (e.g. type of pollutant 

(ozone, sulphur dioxide), temperature, alerts), the measurements of the service offered, 

the location or the date. In this case a typical predefined keyword search could provide 

with some first information regarding a web page. A typical example of a site where 

information can be extracted from the content is the http://www.hsy.fi/ilmanlaatu 

(Figure 9). 

 

 

 

 

http://www.hsy.fi/ilmanlaatu
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Figure 9. Screenshot of Finnish Meteorological Institute site. 

6.2.2 Web Content/Structure 

ñWeb content in specific Tag / Structureò refers either to information that is included 

inside tags such as headings (<h1> <h2>, <h3> etc.), <b> and <i> that refer to text in 

bold or italics, <option> and JavaScript functions or to the way the information is 

structured. It is accustomed that the important information is highlighted and thus it can 

be found inside heading or bold tags or located in a central part of the page (e.g. date 

can be found above the table with the air quality measurements). An example of 

information included inside tags is that of the html tag ñformò, where the selected 

option may specify the type of pollutant, the location or the date of the data provided. 

Furthermore, as far as the way the data is structured, it refers to the matching of data 

(i.e. correspondence of measurements with locations or dates when a lot of information 

is provided within the same page). A possible case where matching of data is required is 

when, within the same page, there are values of one or more pollutants for several cities 

or dates. A typical example of a site where information can be extracted from the 

content structure is the: http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php
18

 (Figure 10). 

 

 

 

 

 

                                                 
18

 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=1 

Date 

Measurements 
(location and 

data) 

Type of Aspect  

(i.e. weather forecast) 

 

http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php
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Figure 10. Screenshot of Finnish national air quality portal. 

6.2.3 Image-Pictures 

This subsection refers to graphical information that is embedded into images. These 

images can be graphs or bar charts depicting for example measurements of air quality 

aspects or maps with different colours or texture that depict weather phenomena or 

pollutants concentrations.  

After careful study of the provided sample of web pages, it is safe to deduce that 

regarding the types of images contained, there is great variety. We can classify the 

images found in the following three categories.   

Á Maps:  There are maps of specific areas (Helsinki), maps of countries and maps 

of Europe in different scales. Sometimes more than one maps are included in a 

single image. Figures 11 and 12 depict maps. The images are extracted from 

sites http://ilmatieteenlaitos.fi/saa/meri.html and 

http://pollen.fmi.fi/pics/EuropeHS.html respectively. 

Á Graphs: The most common types of graphs found are bar charts which provide 

numerical information for specific aspects and specific time or date. Figures 13 

and 14 depict two different types of graphs. The images are extracted from sites 

http://ilmanlaatu.fmi.fi/heinola/   and 

http://www.kotka.fi/alltypes.asp?d_type=5&menu_id=3371&#5  respectively. 

Signs: This type comprises all the images that depict the direction of wind, the 

rise or fall of temperature and generally several weather phenomena and they are 

Multiple measurements for Nitrogen 

Dioxide (i.e. values for different 

hours) 

 

Information inside html form tags 
(e.g. location, date measurement) 

http://ilmatieteenlaitos.fi/saa/meri.html
http://pollen.fmi.fi/pics/EuropeHS.html
http://ilmanlaatu.fmi.fi/heinola/index.php?period=day&shift=0&year=2010&month=4&day=11
http://www.kotka.fi/alltypes.asp?d_type=5&menu_id=3371&#5
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found mostly in weather related sites. Figures 15 and 16 depict two different 

types of signs that refer to weather conditions such as wind direction or sun 

indicators. The images are extracted from sites 

http://www.goteborg.se/wps/portal/luften    and http://www.foreca.com/   

respectively. 

Satellite images: This type comprises images that have been taken by a satellite 

or radar. A typical example of such image is Figure 17 which is extracted from 

http://www.knmi.nl/samenw/satrep/ site. 

  

Figure 11 Figure 12 

 

  

Figure 13 Figure 14 

 

   

Figure 15 Figure 16 

 

http://www.goteborg.se/wps/portal/luften
http://www.foreca.com/
http://www.knmi.nl/samenw/satrep/
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Figure 17 

6.2.4 Text Embedded in Images 

ñText embedded in imagesò is information in form of text that as the name of this 

category implies, is embedded into an image or saved as an image. More specifically, it 

can be either a title or a description of an axis on an image or a table of measurements 

saved as image. Therefore, the type of information that can be encoded with this way 

might be the type of pollutant, date or even the measurements. A typical example of a 

site using this type of encoding is the: 

 http://aerobiologia.utu.fi/tiedotus/siitepolytiedote/
19

 (Figure 18). 

6.2.5 Flash 

Usually the flash files contain maps that are interactive and thus allow zooming on 

certain areas. An example of a site containing this type of encoding is the  

http://www.smhi.se/vadret/vadret-i-varlden/varldsvader-1.8638
20

 (Figure 19). 

 

 

Figure 18. Screenshot of University of Turku, Aerobiology Unit site. 

 

                                                 
19

 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=4 

20
 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=17 

Text measurement information embedded into an image 

http://aerobiologia.utu.fi/tiedotus/siitepolytiedote/
http://www.smhi.se/vadret/vadret-i-varlden/varldsvader-1.8638
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Figure 19 Screenshot of Swedish Meteorological and Hydrological Institute site. 

6.2.5 Content Encoding Statistics 

The statistics of the sites regarding the different ways of information encoding are 

shown in Table 11. It is quite clear that almost in all sites information can be found in 

form of keywords/plain text. Also, in most sites exist images containing information 

and a considerable percentage of web sites contain information encoded in the form of 

text embedded into images and content inside specific tags/structure. Finally, we should 

note that the number of sites using different types of information encoding is very low. 

 

Important Information 

Encoding 

Usage number in web page 

sample  (63 sites) 

Percentage (%) 

Web Content / Keywords 58 92,1  % 

 Web content in specific 

Tag / Structure 
30  47,6 % 

Images-Pictures 40  63,5 % 

Text embedded in images 29  46 % 

Other 

(e.g. flash) 
2  3,2 % 

Table 11 

Flash application containing an interactive 

map image 
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6.3 Content Information Matching   

Within the context of PESCaDO and during the empirical study of the provided sample 

set of web pages, we have identified several websites containing information for 

multiple areas or aspects in the same page. A close study of their source code indicated 

that the only way of identifying the semantic relation among the data is to take into 

account the structure of the web page (i.e. structure of tags). Hence, in such cases, it is 

vital to extract the structure of the web page is necessary for matching ï organising the 

obtained information. In the sequel, we provide an example of a site we such layout. 

The example is taken from the ñFreemeteoò site (http://freemeteo.com/ 
21

) (Figure 20). 

 

Figure 20. Screenshot of ñFreemeteoò site. 

In Figure 21, we have formatted (coloured) differently certain parts. Hereupon, we 

provide the different types of colours and their explanation: 

Á The red letters represent missing tags. The parser that will be used should be 

able to parse malformed html documents and provide the correct content. 

Á The green letters represent the information that is contained in the tags and that 

should be retrieved. 

Á The blue letters represent ways of depicting specific symbols such as ño
Cò for 

Celsius degrees. 

Based on the embedded comments, each table line represents information for another 

day. Thus, in order to match the information for each day, techniques recognising the 

structure of the web page should be applied. As for special characters such as Celsius 

degrees, we can introduce a normalisation step for all measures considered.  

However, we need to know in advance how the information is structured in the html 

source file, for example that in the table reported above each line corresponds to a day 

of the week. This means that such extraction techniques can be applied only to websites 

we have previously visited and selected as relevant, as in the present study. To our 

                                                 
21

   See Appendix for more detailed description of the site. The Serial Number of the site is S/N=20. 

http://freemeteo.com/
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knowledge, no current approach can handle such matching techniques with unseen 

websites.  

 

Figure 21. Part of web pageôs source. 
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6.4 Techniques for Content Extraction and Distillation  

In the previous section we specified all the types of content information encoding we 

have identified during the study of the sample dataset and their occurrence numbers 

(Table 6.2). Thus, in this section, we shall analyse the techniques needed to extract all 

the required data based on the way it is encoded in the web pages. More specifically, in 

order to manage efficiently the extraction of web content in keyword or tag format, html 

parsing techniques are required. As far as graphical information is concerned, such as 

bar charts, image processing techniques must be applied. Moreover, within the context 

of identifying text information presented in image format, optical recognition 

techniques are the only solution. Finally, the last type of information encoding is flash. 

However, to the best of our knowledge, there arenôt any techniques that can be used for 

flash processing. In the sequel, we will describe the aforementioned techniques more 

explicitly. 

6.4.1 HTML parsing  and Extraction 

Content distillation from html documents is based first on a parsing step, and more 

specifically html parsing, and then on an extraction step in the sense proposed by 

Greenberg (2004). In order to explain what an html parsing technique is, it is vital to 

explain the meaning of the parsing concept. Thus, parsing is the process of analysing an 

input sequence in order to determine its grammatical structure with respect to a given 

format grammar (Wikipedia: Parsing, 2010). Respectively, parsers are computer 

programs that are assigned with carrying out this task. Parsing is often divided into 

lexical analysis and semantic parsing (Webopedia: parse, 2010). Lexical analysis 

concentrates on dividing strings into components, called tokens, based on punctuation 

and other keys. Semantic parsing then attempts to determine the meaning of the string. 

6.4.1.2 HTML parsing  

Thus HTML parsing refers to the lexical and semantic analysis of HTML documents, 

which are the predominant type of documents existing in the web. HTML files are 

written in HyperText Markup Language which comprises HTML elements that 

consisting of "tags" surrounded by angle brackets within the web page content. Thus, 

the format of an html file is similar to an xml file. Their main difference lies on the fact 

that while XML file are well formed, HTML files most of the times are malformed (i.e. 

missing of open or closing tags). Due to this fact, html parsers in contrast with xml 

parsers must be able to handle poor and badly formed documents. 

During HTML parsing, it is possible to extract all the text found in a web page, that is 

text found in tags such as paragraph or bold tags (e.g. <b>Nitrogen Dioxide</b>) or in 

inside more complicated structure. Figure 22 includes two examples of data embedded 

in more complicated tags. More specifically, inside the image tag (<img>), we can 

identify the ñRelative Humidityò concept both in the alt attribute and in the src attribute. 

As far as the second example is concerned, we can recognise that the selected pollutant 

is nitrogen dioxide (NO2) and thus the measurements that are presented in the web page 

refer to it. 

 

Figure 22. Examples of data embedded in complicated tags. 
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At this point we should mention that usually the ñimportant/meaningfulò information of 

the web page are formatted differently (i.e. surrounded by <b> tags) or it is located in 

the title or the headings of the page. 

Most text-processing systems simplify the structure of the documents they process. The 

visual form and layout of the documents is ignored and only the text itself is processed, 

usually as linear sequences or even bags of words. Although, this allows the algorithms 

to be simpler and cleaner, there is possible loss of valuable information (Zhou, 2008). 

This applies for HTML web pages as well. Generally, a web page designer would 

organise the content of a web page to make it easy for reading. Thus, semantically 

related content is usually grouped together and the entire page is divided into regions 

for different contents using explicit or implicit visual separators such as lines, blank 

areas, images, font sizes, colours, etc (Cai et al., 2003). These differences in the 

presentation of the data result from the different tags used inside which content resides. 

For example, tables are a medium for grouping data together and they are usually 

defined by the html tags <table>, <tr> and <td>. 

Therefore, in order to capture the relation among the web page content, especially in 

cases where multiple information is provided in a single web page (e.g. pollutant 

concentrations for different cities or dates), it is necessary to preserve the structure of 

the web page. 

Within the context of accomplishing this task, many efforts have been realised. These 

that focus on capturing the structure/layout of html files, used the DOM tree which is 

produced from their tags in order to obtain the hierarchy for the basic objects in a web 

page and thus deduce their semantic structure (Cai et al., 2003; Zhou, 2008).  

Cai et al. (Cai et al., 2003) for example, propose the VIPS (VI sion-based Page 

Segmentation) algorithm to extract the content structure for a web page. In the proposed 

vision-based content structure every node, called a layout block, is a basic object or a 

group of basic objects. Furthermore, this structure is deduced by combining the DOM 

structure and the visual cues (e.g. position, background colour, font size, font weight). 

Generally, the algorithm makes full use of page layout features and tries to partition the 

page at the semantic level. In another similar effort (Zhou, 2008) a novel hierarchical 

clustering approach is proposed with a view to generating Logical Structure Model of a 

web page from the DOM tree, which is then used to facilitate extracting metadata from 

course pages. The Logical Structure Model was combined with heuristic rules in order 

to extract the pages metadata. Regarding the results of this approach, the experiments 

had shown that the solution proposed could achieve effective extractions of metadata. 

However, it should be noted that this approach focused exclusively on extracting 

semantics from course related web pages. In (Rosenfeld, 2002) a system called PES 

(PDF Extraction System) is proposed. The system developed accepts as input Acrobat 

PDF documents and their work focused on taking the physical/visual representation of 

the document, and transforming it into a complex abstract representation ï consisting of 

nested objects and relationships between them. Again, this system is not fully 

automatic, since it requires input from a domain expert who annotates a set of 

documents, marking the fields to be extracted. Finally, several off-the-shelf applications 

exist for the analysis and manipulation of html documents which achieve equivalent 

performances, such as Jericho HTML Parser
22

, NekoHTML
23

 and HTMLParser
24

.  

                                                 
22

 http://jericho.htmlparser.net/docs/index.html. 

http://jericho.htmlparser.net/docs/index.html
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6.4.2.2 Content Distillation 

In order to acquire and store relevant semantic information from environmental 

websites, several techniques can be applied, depending on the granularity of the 

extracted information and on the purposes of the extraction task.  

First, generic entities such as spatial locations and meteorological phenomena should be 

identified. With this respect, the data and documentation developed by the American 

National Institute of Standards and Technology (NIST) within the Automatic Content 

Extraction (ACE)
25

 campaigns should be considered, especially the results of past 

Entity Detection and Tracking (EDT) tasks. In ACE seven types of entities were 

identified, namely Person, Organisation, Location, Facility. Weapon, Vehicle and Geo-

Political entity. In PESCaDO, most attention will be devoted to Locations, Vehicles and 

Geo-Political entities, and other, more specific entities will be added to the list, such as 

meteorological events or health problems. 

The identification of relevant entities should then be followed by a relation extraction 

task, in which the connections between the entities are captured. This could be useful, 

for instance, in case we want to put in relation a health problem with the environmental 

conditions influencing or causing it.  

The common approaches to the task usually rely on three sources of linguistic 

information, i.e. lexico-syntactic patterns, purely syntactic patterns or co-occurrences 

of the words involved in the relation. Furthermore, such information can be exploited 

using rule-based, machine learning-based or statistical methodologies. Traditionally, 

lexico-syntactic patterns represent the most widely used approach for identifying a 

restricted set of pre-defined relations. Such patterns can be manually defined (see for 

example Hearst, 1992 and Berland and Cherniak, 1999) as well as retrieved from a 

corpus with machine learning techniques (Agichtein and Gravano., 2000; Rosenfeld and 

Feldman, 2006; Bunescu and Raymond, 2007).  

An alternative to lexico-syntactic patterns are purely syntactic patterns, which are used 

for particular types of relations. For example, in (Ciaramita et al., 2005), the authors 

applied both dependency and constituency patterns in order to extract relations such as 

ñsubject-verb-objectò and ñsubject-verb-indirect objectò and then filtered them for 

significance using the chi2 test. A similar approach was proposed also in (Cimiano et 

al., 2006). 

Another approach to relation extraction is based on word co-occurrences in a restricted 

context, which usually rely on n-gram frequency and statistical association measures. 

Yamaguchi (Yamaguchi, 2001), for example, considers a four-word context window for 

each word and computes the similarity between words as the cosine of the angle 

between context vectors. More recently, kernel-based machine learning approaches 

have been successfully implemented by including morphological and syntactic 

information, as well as WordNet-derived features (Culotta and Sorensen, 2004; 

Reichartz et al., 2009). 

                                                                                                                                               
23

 http://nekohtml.sourceforge.net/ 

24
 http://htmlparser.sourceforge.net/ 

25 http://www.itl.nist.gov/iad/mig//tests/ace/index.html 
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A different approach that can be used to extract relevant content from websites is 

semantic role labeling (SRL), i.e. the automatic processing of text in order to identify 

predicates and the participants or semantic roles involved or required by such 

predicates. Typical semantic roles are, for example, Agent, Patient, Instrument, 

Locative, Temporal, Cause, etc. In the PESCaDO project, recognising and labeling 

semantic arguments is a key task for automatically acquiring information about events, 

phenomena and their geographical / temporal constraints, in case they are reported in 

textual form in the website body. Different paradigms have been proposed in natural 

language processing as regards the SRL task. A more general approach was used for 

example in the development of the PropBank corpus (Palmer et al., 2005), where a 

reduced set of generic semantic roles is identified. Another solution was proposed in the 

FrameNet project (Baker et al., 1998), in which a richer set of roles is annotated and 

characterises different semantic classes (the frames) of predicates. In PESCaDO the 

FrameNet approach seems more suitable, since the information to be extracted is very 

specific and the SRL task can focus on a reduced set of domain-related predicates. To 

this purpose, available SRL tools can be used, in particular Shalmaneser (Erk and Pado, 

2006) and SEMAFOR (Das et al., 2010), but also a rule-based approach will be 

experimented, given that the set of predicates to be considered is reduced and domain-

specific. More details about both relation extraction and SRL techniques will be given 

in D4.2 and D4.3. 

A third methodology that can be used for content distillation is keyphrase extraction, 

i.e. the task of extracting the concepts in a text that best represent and summarise the 

meaning of the document. Since in the node discovery task an indexing step is included, 

keyphrase extraction seems the most appropriate technique for content distillation at 

this stage, because it allows for the clustering of websites, for the identification of 

similar documents and for the storage of relevant but concise information. The basic 

idea is that the content of a text can be represented through the n-best keyphrases 

automatically extracted from a document, since they convey a sort of summary of its 

content. Such keyphrases can be added to those already encoded in the metadata of a 

webpage, or just introduce new information into the database containing all websites 

information.  

Keyphrase extraction applications can be developed using rule-based or machine-

learning techniques. Machine-learning techniques are usually employed in supervised 

settings, that is when a large amount of documents is already available with the 

corresponding manually-assigned keywords (for example in digital libraries, collections 

of scientific articles, etc.). In such cases, the most straightforward way to take advantage 

of all available information is training a classifier that first learns a model from the 

available training set (documents + manually assigned keywords) and then, given a new 

document and a set of candidate keyphrases, can classify each of them as a positive or 

negative example. The features considered can include the frequency of a candidate 

keyphrase, its position in text, morpho-syntactic information and statistical information 

computed over a reference corpus (Witten et al., 1999; Turney, 2000; Medelyan and 

Witten, 2008). In other settings, if no training data are available, rule-based systems are 

usually preferred, which apply a set of rules to rank an initial list of candidate 

keyphrases extracted from a document. Such rules usually rely on the same information 

used in machine learning systems for keyphrase extraction (term frequency, n-gram 

length, head noun frequency, position of term in text, etc.), with the difference that in 

rule-based systems this information is usually associated with some weights that are 
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used for candidate filtering and re-ranking (see for example Frantzi et al. 2000; Barker 

and Cornacchia, 2000).  

In PESCaDO, we have been testing keyword extraction from environmental websites 

content using the state-of-the-art system KX (Pianta and Tonelli, 2010). Since KX 

extraction process is based on a complex weighing scheme, keyphrases can be stored 

together with their weight, which corresponds to a sort of relevance score. This means 

that top-ranked keyphrases are most likely to be relevant / representative of the topic of 

the page. As an example, we report the list of keyphrases automatically extracted from a 

site under www.polleninfo.org dealing with pollen forecast for Finland: 

 southern finland (46.83)  

 birch pollen (43.53)  

 hayfever diary (20.64)  

 flowering (20.19)  

 pollen counts (17.5)  

 long-distance (12.88)  

 moderate (12.07)  

 alder (11.77)  

In order to tailor KX to our purposes, i.e. content extraction from environmental 

websites, we may modify the standard version of KX in order to include in the ranking 

step some options taking into account ñimportant informationò, for example expressions 

between <b> or <i> tags. The html parser used could be modified accordingly in order 

to keep such tags in the content parsing step, so that KX will boost the weight of the 

candidate keywords appearing between such tags. 

6.4.2 Image processing 

Image processing is a growth field covering a wide range of techniques for the 

manipulation of digital images (Bridge, 2003). Image processing is a general term most 

often used to describe digital image manipulation in all forms, though it can be 

dissected into three main areas: Encoding, Transformation and Analysis. The Image 

analysis field, which is could be of interest for PESCaDO, allows conclusions to be 

drawn from an image. Image analysis can take the form of identification of features, 

statistical analysis, classification, measurement or a combination of these. 

Based on the image categorisation in section 6.2.3, it is quite obvious that we can find 

many different type of images inside the web sites. Given that different types of images 

require different image processing techniques, it is very complicated to extract 

information from them. As a first step it would be possible to discriminate between 

maps and icons by extracting low level features (MPEG-7, SIFT, etc) using support 

vector machine classifiers trained with positive examples. Exhaustive and dedicated 

image analysis that is required in order to produce more certain results (i.e. icon 

recognition etc.) will not be applied in the context of PESCaDO; however the 

possibility of employing basic image analysis techniques that could yield meaningful 

results will be investigated. 

http://www.polleninfo.org/
http://moki.fbk.eu/moki/tmp/provakx/index.php/Special:AddData/Domain_model_form/southern%20finland
http://moki.fbk.eu/moki/tmp/provakx/index.php/Special:AddData/Domain_model_form/birch%20pollen
http://moki.fbk.eu/moki/tmp/provakx/index.php/Special:AddData/Domain_model_form/hayfever%20diary
http://moki.fbk.eu/moki/tmp/provakx/index.php/Special:AddData/Domain_model_form/flowering
http://moki.fbk.eu/moki/tmp/provakx/index.php/Special:AddData/Domain_model_form/pollen%20counts
http://moki.fbk.eu/moki/tmp/provakx/index.php/Special:AddData/Domain_model_form/long-distance
http://moki.fbk.eu/moki/tmp/provakx/index.php/Special:AddData/Domain_model_form/moderate
http://moki.fbk.eu/moki/tmp/provakx/index.php/Special:AddData/Domain_model_form/alder
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6.4.3 OCR 

Optical Character Recognition (OCR) is the mechanical or electronic translation of 

scanned images of handwritten, typewritten or printed text into machine-encoded text. 

Regarding the specific sample of web pages, there are few pages where text info is 

saved in image format (Figure 23) but in most cases only small part of the text is in 

image format and usually represents the type of aspect, date or location. Regarding the 

second case, this type of information is usually located in the title or in the x or y axis of 

a graph (Figure 24). In these cases, information can only be extracted using OCR. 

Figure 23 and 24, which are extracted from 

http://aerobiologia.utu.fi/tiedotus/siitepolytiedote and sites respectively, depict such 

cases. 

  

Figure 23 Figure 24 

6.4.3 Flash Content Extraction 

To the best of our knowledge no standard technique exists for Flash content parsing 

or/and extraction. At a certain extend Flash application could be handled as images so 

image analysis or OCR techniques could be applied. However, as not much information 

was reported to be presented in Flash format, we will not attempt to investigate or 

develop techniques towards this direction.  

  

http://aerobiologia.utu.fi/tiedotus/siitepolytiedote
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7. URL 

In this section, we analyse the URL (Uniform Resource Locator) of an environmental 

node with a view to extracting meaningful information regarding its content. 

7.1 Introduction to URL   

A URL is a Uniform Resource Identifier (URI) that specifies where an identified 

resource is available and the mechanism for retrieving it (Wikipedia: Uniform Resource 

Locator, 2010).  

The first part of the address is called a protocol identifier and it indicates what protocol 

is used, and the second part is called a resource name and it specifies the IP address or 

the domain name where the resource is located. Depending on the scheme, the resource 

name part may consist of the following: a hostname (alternatively, IP address), a port 

number, the path of the resource to be fetched or the program to be run, then, for 

programs such as Common Gateway Interface (CGI) scripts, a query string, and with 

HTML documents, an anchor (optional) for where the page should start to be displayed 

(Wikipedia: Uniform Resource Locator, 2010). 

Thus, the combined syntax is: 

scheme://domain: port /path ?query_string#anchor  

At this point, we shall describe briefly each part of the URL (Wikipedia: Uniform 

Resource Locator, 2010). Therefore: 

 The scheme name defines the namespace, purpose, and syntax of the remaining 

part of the URL. Most Web-enabled programs will try to dereference a URL 

according to the semantics of its scheme and a context. Examples of scheme 

names are ñhttp:ò, ñhttps:ò, ñftp:ò and ñgopher:ò. 

 The registered domain name or IP address gives the destination location for the 

URL.  

 The port number is optional; if omitted, the default for the scheme is used. If the 

port number is omitted a browser will connect to port 80, the default HTTP port. 

 The path is used to find the resource specified. It is case-sensitive, though it may 

be treated as case-insensitive by some servers.  

 The query string contains data to be passed to web applications such as CGI 

programs. The query string contains name/value pairs separated by ampersands, 

with names and values in each pair being separated by equal signs, for example 

first_name=John&last_name=Doe. 

 The anchor part when used with HTTP specifies a location on the page. For 

example http://en.example.org/wiki/URL#Syntax addresses the beginning of the 

Syntax section of the page.  

 

7.2 URL Analysis  

It is quite apparent that the URL usually contains less information compared to the 

content and metadata; however in certain sites the enclosed information is rather useful. 

During the study of the provided web pages sample, which was described thoroughly in 

Section 4, we have identified all the type of environmental related information that were 

http://www.webopedia.com/TERM/I/IP_address.html
http://www.webopedia.com/TERM/D/domain_name.html
http://en.wikipedia.org/wiki/Syntax_%28programming_languages%29
http://en.wikipedia.org/wiki/Uniform_Resource_Identifier#URI_resolution
http://en.wikipedia.org/wiki/Gopher_%28protocol%29
http://en.wikipedia.org/wiki/Query_string


FP7-248594 D2.1 Analysis of the codification of metadata and content in environmental 
service pages and design of the functional index repository 

 

D2.1_20110401_v3.0_full.docx20100906.docx Page 49 of 158 

 

detected in the pages URL. The overall number of sites containing meaningful 

information in their URLs are 19 out of 63 (30,2 %). Usually, the information that is 

contained is language related, however there are cases in which the type of aspect (e.g. 

type of air pollutant), location or even date can be detected. The numerical statistics for 

each type of offered service can be found in Table 12.  

Type of service offered 
Usage number in web page sample  

(19 sites) 

Percentage (%) 

Type of Aspect 4 21,1  % 

Aspect Measurements 0  0 % 

Time 6 31,6 % 

Location 4  21,1 % 

Language 11 57,9 % 

Table 12 

It is worth mentioning that the lack of aspect measurements inside the URL is 

completely comprehensible since it is both meaningless and impossible for the URL to 

and convey so much information. 

An example of a URL
26

 that carrying information is the following: 

 

The information that can be extracted from this URL is: the type of aspect (e.g. 

p=nitrogendioxide) that the measurements refer to, the location (e.g. 

ss=Valitse+mittauspaikka), the time/ date (e.g. pv=29.09.2010 and h=17) and the 

language. 

Other examples of sites from the provided dataset with URLs that convey considerable 

information are: http://www.londonair.org.uk/london/asp/default.asp and 

http://www.envit.de/umweltbundesamt/luftdaten/index.html
27

. 

7.3 Techniques for URL Extraction   

URL parsing refers to the processing of the URL and the extraction of information 

embedded in it. For instance, in the following case we would like to extract the structure 

information as listed below.  

                                                 
26

 See Appendix for more detailed description of the site. The Serial Number of the site is S/N=1 and its 

URL is http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php 

27
 See Appendix for more detailed description of the sites. The Serial Number of the sites are respectively 

S/N=55 and S/N=55. 

http://www.londonair.org.uk/london/asp/default.asp
http://www.envit.de/umweltbundesamt/luftdaten/index.html
http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php
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http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php?as=Suomi&rs=Valitse+kunta&ss=46

4&p=carbonmonoxide&pv=31.05.2010&h=13&et=graph&ls=suomi 

Region: Suomi 

Municipality:Valitse+kunta& 

Aspect: carbonmonoxide 

Date: 31.05.2010 

Time: 13 

Language: suomi 

Several modules and libraries for URL parsing are already available in different 

programming languages, including C, Python, PHP and Java. In the basic version, they 

break URL strings into standard components such as addressing scheme, network 

location, path, etc. In PESCaDO this would not be enough, and we need to integrate 

specific functions for identifying more fine-grained information as in the example 

above. This task is usually accomplished with the help of regular expressions.  

With the WebDownload tool, for example, regular expressions for URL matching can 

already be defined through several command line options, in order to store only the 

matching links. More specific information about region, municipality, time and so on 

can then be identified in a post-processing step. A crucial issue is the problem of word 

separation and noun compound interpretation in case of tokens like carbonmonoxide 

(see above) appearing in the URL. Such sequences are very frequent in English and 

understanding their syntax and semantics is a challenging task for PESCaDO. The 

problem of finding the most likely interpretation of a noun compound has been tackled 

with different approaches, ranging from rule-based methods exploiting online sources 

(Vanderwende, 1994) to nearest-neighbour algorithms using WordNet information 

(Turney, 2006) and maximum entropy classifiers relying on surface-level features and 

features derived from WordNet, Rogetôs Thesaurus and the Web 1T Corpus (Tratz and 

Hovy, 2010).  

  

http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php?as=Suomi&rs=Valitse+kunta&ss=464&p=carbonmonoxide&pv=31.05.2010&h=13&et=graph&ls=suomi
http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php?as=Suomi&rs=Valitse+kunta&ss=464&p=carbonmonoxide&pv=31.05.2010&h=13&et=graph&ls=suomi
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8. Empirical Study of Environmental Web Services 

In this section we present the study and analysis of the environmental related web 

services. As not many environmental web services are publicly available, we provide a 

more generalised web service study, focusing however in the environmental services. 

Initially, we analyse the concept of web services, then we describe the provided web 

services and finally the results and the findings are reported.  

8.1 Introduction to Web Services 

Web services provide a standard means of interoperating between different software 

applications, running on a variety of platforms, programming languages and/or 

frameworks (W3C Working Group, 2004). Web services support interfaces described in 

a machine-processable format (specifically WSDL). Other systems interact with the 

Web service in a manner prescribed by its description using SOAP messages, typically 

conveyed using HTTP with an XML serialisation in conjunction with other Web-related 

standards (Figure 25). 

 

Figure 25. A Web service enables access of application functionalities over the Internet. 

Web service technology has evolved around a stack of five technologies: Network, 

Transport, Packaging, Description, and Discovery. Each of these technologies sits on 

top of the ones before it (e.g. without a Network to build on, there could be no 

Transport). 

 

Figure 26: The Web services technology stack 

Figure 26 shows this stack of technologies on the left along with the most common 

choices for each of these layers on the right. A brief description of the layers (Yank, 

2002) will follow:  

 Discovery: Provides a global directory of the existing Web services. Currently, 

Universal Description, Discovery, and Integration (UDDI) protocol is the 

standard means for Web service discovery. 
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 Description: Describes a single service. The Web Service Description Language 

(WSDL) is an XML-based language that describes the various functions that a 

Web service is capable of.  

 Packaging: Encodes messages (requests and responses) in a standard format that 

is platform-independent. The Simple Object Access Protocol (SOAP) is an 

XML -based language but others exist also. 

 Transport : Sending and receiving the messages mentioned, is done mostly by 

the Hypertext Transport Protocol (HTTP). 

 Network: Communication between computers usually is done through Internet 

or any other (internal or external) network which is based on TCP/IP. 

At this point we should mention that the formal definition of Web Services refers to 

SOAP Web Services which function as part of the stack presented in Figure 26. 

However, there are other types of web services as well, such as XML_RPC and REST 

that donôt follow strictly this architecture. In the sequel, we present a concise 

description of the aforementioned types of web services. 

8.1.1 SOAP Web Services 

Together with WSDL and XML Schema, SOAP has become the standard for 

exchanging XML-based messages. It was also designed from the ground up to be 

extensible, so that other standards could be integrated into it.  

The most basic advantages of SOAP are that since it is the prevailing standard for web 

services, it has better support from other standards (WSDL, WS-*) and tooling from 

vendors and it offers more flexibility. Moreover, it is designed for transferring both 

simple and complex set of information. On the other hand, SOAP is difficult  to 

comprehend; it is heavier and harder to develop compared to the other two types 

(Fuecks, 2002; Spies, 2008). 

In the following, we cite a simple example of SOAP request and response messages. 

More specifically, this example depicts the request for the temperature in Helsinki city 

and the corresponding response. 

Request Message 

 

Response Message 
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8.1.2 REST Web Services 

The emergence of the RESTful style of web services was a reaction to the more heavy-

weight SOAP-based standards. In RESTful web services, the emphasis is on simple 

point-to-point communication over HTTP using plain old XML (POX). 

The term "REST" stands for Representative State Transfer and defines itself according 

to a following set of design principles: 

 A stateless client/server protocol - usually meaning that all the information 

necessary to understand the request is contained in the HTTP message. 

 A set of well-defined operations that apply to all pieces of information (called 

resources) - the main ones are GET, POST, PUT, and DELETE. 

 A universal syntax for resource-identification - basically means that each 

resource has its own unique URI (or URL). 

 The use of hypermedia both for application information and application state-

transitions - using HTML and XML for carrying the content. 

The main advantages of REST web services are: (a) they are concise and thus there is 

no need for additional messaging layer, (b) they are closer in design and philosophy to 

the Web, (c) they are lightweight, meaning that they donôt require a lot of extra xml 

markup, (d) the results can easily be understood by humans and (e) they are easy to 

build and therefore no toolkits are required (Freitag, 2005; Spies, 2008). 

On the other hand, they assume a point-to-point communication model and hence they 

cannot be used for distributed computing environment where message may go through 

one or more intermediaries and they lack of standards supporting security, policy, 

reliable messaging, etc., so services that have more sophisticated requirements are 

harder to develop (Spies, 2008). 

In the following, we cite the same example of SOAP request and response messages 

that is we request for the temperature in Helsinki city. 
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Request message 

 

Response message 

 

8.1.3 XML-RPC 

XML -RPC (http://www.xmlrpc.com) is a remote procedure calling using HTTP as the 

transport and XML as the encoding. The main components of an XML-RPC "message" 

are methods and parameters. Methods correspond loosely to the functions defined in 

most object-oriented languages, while parameters correspond to the variables passed to 

the functions.  

XML -RPC is to be as simple as possible, while allowing data structures to be 

transmitted processed and returned. The advantages of XML-RPC are stability and 

simplicity while its main disadvantage is that it cannot handle complex structures. 

Currently, XML-RPC is rarely used since the development of REST based web services 

are more efficient and on the same time simple.  

In the following we cite a simple example of an XML-RPC request and response 

messages. More specifically, this example depicts the request for the temperature in 

Helsinki city and the corresponding response. 

Request Message 

 

 

 

http://www.xmlrpc.com/
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Response Message 

 

8.2 Environmental Web Services Analysis 

In this section, we focus on presenting and analysing the environmental-related web 

services that we have detected. As far as air quality and traffic aspects are concerned, 

we couldnôt detect any available to the public web services. Regarding the weather 

aspect, we identified two available web services. 

The first web service is hosted by the Finnish Meteorological Institute 

(http://testbed.fmi.fi/secure/db-xml-query-form.php). It sends queries to the Helsinki 

Testbed Central Data Warehouse database using XML. More specifically, the user is 

able to query the database directly using a free-form FMML-compliant XML -request, 

where FMML stands for Finnish Meteorological Markup Language and obtain 

information about the rain intensity, the wind and the temperature. The location is 

provided through geographical coordinates, that is latitude and longitude. Finally, we 

should note that the web service is implemented in SOAP format and the wsdl file that 

describes, is located in http://xml.fmi.fi/fmml/fmml.xsd.  

In the sequel, we provide an example of a request (Figure 27) and response (Figure 28) 

message. The specific example retrieves the temperature from a specific area and date.  

The location is defined with the following coordinates: latitude=60,5063 and 

longitude=25,5376. The date and time is provided with the following format 2006-04-

04T19:06:00+00:00. 

 

Figure 27. Example of request message of FMI web service. 

Geographical 

coordinates 

Type of aspect 

Date and 

time input 

data 

http://testbed.fmi.fi/secure/db-xml-query-form.php
http://xml.fmi.fi/fmml/fmml.xsd
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Figure 28 Example of response message of FMI web service 

The second is hosted in the WebServiceX.net site (http://www.webservicex.net/ws/) and 

it provides the current weather and weather conditions for major cities around the world. 

It is a SOAP based web service and there is the corresponding WSDL file 

(http://www.webservicex.net/globalweather.asmx?WSDL) that provides information 

regarding the existing functions and the data exchanged. In this web service, location 

data is provided through city names. However, there is no indication regarding the site 

or service that provides the presented results.  

In the following, we provide an example of a request (Figure 29) and response (Figure 

30) message. The specific example retrieves the information related to temperature, 

humidity and wind from city Berlin of Germany. 

 

Measurement Unit 

Measurements 

http://www.webservicex.net/ws/
http://www.webservicex.net/globalweather.asmx?WSDL
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Figure 29. Example of request message of FMI web service. 

 

Figure 30. Example of request message of FMI web service. 

8.3 Findings 

The aforementioned study showed that web services constitute a convenient means for 

obtaining information since they are structured in a well-defined way and thus the 

information extraction is a quite trivial procedure. Regarding the type of the studied 

web services, that is their functionality, it can be recognised either indirectly from the 

name of the functions appearing in the WSDL file (usually the names indicative of the 

service provided) or if they are known in advance.  

In addition, one can detect web services existing in the Internet through the use of 

UDDI and internet search engines. As far as UDDI is concerned, it is a platform-

independent, XML -based registry for businesses worldwide to list them on the Internet. 

More specifically, it is an open industry initiative that enables businesses to publish 

service listings and discover each other and define how the services or software 

applications interact over the Internet. 

Apart from UDDI, one can discover web services in relative sites through the use of 

search engines (e.g. Google). Thus, after a careful the following two sites that provide 

freely web services were identified: http://www.xmethods.com/  and 

http://www.webservicex.net/ws/default.aspx. However, most of the web services 

provided are type of converters (e.g. currency, temperature converters). The only 

environmental related web services that were found were described in the previous 

section. 

Location: City and 

Country 

Measurements 

http://www.xmethods.com/
http://www.webservicex.net/ws/default.aspx
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Concluding this section it seems that there arenôt many publicly deployed web services 

regarding environmental related issues and thus, web pages seem to be the only source 

for obtaining environmental related information.  
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9. Indexing Process 

In this section, we will cover concisely the basics of the indexing process as this task 

will be studied and analysed sedulously in next deliverables (D2.2 and D2.3).  

Based on some first preliminary study regarding the structure of the database system 

that should be deployed and the general framework that will be implemented, within the 

context of PESCaDO, it is expected that number of combinations of aspects and 

locations could generate an immense volume of data. Based on the empirical study we 

can deduce that the information to be stored will be in the format of text (e.g. 

environmental aspects) and numerical data (e.g. measurements). At this stage it should 

be mentioned that location information could be stored both in textual (i.e. city name, 

etc.) or/and numerical data (i.e. geographical coordinates). Thus, in order to tackle this 

issue, we plan to use design a repository, which would be built upon advanced indexing 

techniques. In addition in order to address scalability issues we will consider distributed 

indexing structures as federated databases. 

In the current section, we focus on presenting the indexing techniques that could be 

employed for the efficient indexing of the repository, as well as, a first design of the 

latter.    

9.1 Introduction to Indexing  

Indices are data structures used to locate specific parts of a collection of data. Examples 

include the classic book index, which retrieves occurrences of a given word in a text, or 

indices in relational database management systems, which help to find certain records 

without searching an entire table. These cases illustrate the main benefit of an index 

which is sublinear-time lookup. Thus indexes improve the performance of lookup which 

refers to faster query evaluation and directly access to the relevant data (i.e. no need of 

sequential scan of the database). The position of the data may be located by any means 

suitable for the indexed database. Of course there are complex design trade-offs 

involving lookup performance, index size, and index update performance, additional 

storage space, which depending on the data structures involved this storage overhead 

may be significant (Weigel, 2002). 

The examples mentioned above underline the basic application of index structures, 

namely information retrieval in a general sense. Information retrieval systems make use 

of indices as auxiliary data structures for managing a database, since they are applied in 

order to shift some of the work-load from the query engine to a dedicated component, 

the index engine (Weigel, 2002). The indexing structures should be evaluated according 

to specific properties. First, an index may be more or less capable of adapting to 

changes in the database, i.e. insertion or deletion of records. If an existing index 

structure can be modified to reflect these changes, and the modifications are restricted to 

a small part of the index, it is said to support incremental updates. Most index structures 

we will encounter can be updated incrementally; some only to a certain extent, i.e. up to 

a limited number of changes in the database. There are cases, however, in which the 

whole index structure needs to be rebuilt from scratch. Obviously such indices are less 

recommended for dynamic, i.e. frequently changing databases (Weigel, 2002). 

Generally, following the indexing recommendations proposed by Vanichayobon and 

Gruenwald (1999), an index should i) utilise space efficiently, ii) be able to operate with 
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other indexes to filter out the records before accessing raw data, iii) support ad hoc and 

complex queries and iv) be easy to build and to maintain. 

9.2 Indexing Techniques 

Indexing is crucial for the future development of the PESCaDO platform, in which 

dynamic queries must be answered quickly. Of course, the type of indexing techniques 

that will be applied depends on the kind of data, on the frequency of their updates, on 

the workload as well as on the types of user queries and of course on the structure of the 

schema itself. Below, we describe briefly some basic indexing techniques that could be 

integrated in the environmental node repository of PESCaDO. More specifically, we 

introduce the basics of B-tree, R-tree, hash indexes and inverted indexes. The 

aforementioned indexes can be applied to both numerical and text data, although some 

of them have traditionally been used for a specific type of data. For instance, although 

inverted index files are mostly used for text search, they can also support queries that 

contain numeric restrictions in addition to standard, free-text portions (Fontoura et al., 

2007). Finally, we should mention that both MySQL and PostgreSQL, which are the 

most widely used open source databases, support B-trees, R-trees and Hash indexing 

techniques. 

9.2.1 B-tree 

B-trees are the default index structures for most relational database systems (Kimball et 

al. 1998). The top index level is called root, and the bottom one is the leaf node, while 

all intermediate levels are so-called branches. Both the root and the branches contain 

entries that point to the next index level. The leaves, instead, consist of an index key and 

pointers pointing to the physical location (row ids) where the corresponding records are 

stored. As pointed out by Vanichayobon and Gruenwald (1999), the main advantages of 

this indexing technique is that it speeds up known queries and can efficiently handle 

high cardinality columns, since the space usage of the index is independent of the 

column cardinality. Furthermore, updating an indexed column is relatively inexpensive. 

However, they perform inefficiently with low cardinality data and do not support ad hoc 

queries. Besides, indexes cannot be combined before collecting the data.  

9.2.2 R-tree 

R-trees (Guttman, 1984) are similar to B-trees but they are used for indexing n-

dimensional information. The access method organises data in a tree-shaped structure, 

the R-tree index, based on bounding boxes, i.e. rectangles that completely contain the 

bounded data objects or other bounding boxes. Each tree node has a limited number of 

entries; an entry in a non-leaf node includes two pieces of data: an index key to identify 

a child node, and the bounding node of all entries in the child node. R-trees can deal 

with non-uniform distributed data. 

Usually, R-trees are used for spatial access methods, i.e., for indexing multi-

dimensional information; for example, the (X, Y) coordinates of geographical data. 

Thus, R-trees are expected to be used in case that coordinates will be provided in the 

context of identifying a specific location (i.e. city or even part of it). 

9.2.3 Hash Indexes 

Another, simplex indexing approach we have taken into account are hash indexes, 

which organise the search keys with their associated pointers into a hash file structure. 

Hash indexes usually require fewer I/Os per operation than B- and R-trees, but if real-
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time guarantee is needed, hashing could be a bad choice. In general, a hash index is 

preferred for point queries only, while B- and R-trees are most suitable if multipoint 

queries or range queries are used.   

9.2.3 Inverted Indexes 

An inverted index is an index data structure storing a mapping from content, such as 

words or numbers, to its locations in a database file, or in a document or a set of 

documents. The purpose of an inverted index is to allow fast full text searches, at a cost 

of increased processing when a document is added to the database. It is the most 

popular data structure used in document retrieval systems, used on a large scale for 

example in search engines. There are two main variants of inverted indexes: the record 

level inverted index contains a list of references to documents for each word and the 

word level inverted index additionally contains the positions of each word within a 

document. 

9.3 Relational Database Systems 

A relational database management system (RDBMS) is a database management system 

(DBMS) that is based on the relational model. A Database Management System 

(DBMS) is a set of programs that controls the creation, maintenance, and the use of a 

database. As we have already mentioned the aforementioned indexing techniques are 

supported by existing database systems. However in order to further improve 

performance and deal with scalability and distributed information the table partitioning 

techniques and the federated databases have been introduced. 

9.3.1 Federated Databases 

A federated database system (FDBS) is a collection of cooperating but autonomous 

component database systems (DBSs), which appear to function as a single entity. Each 

component database in the system is completely self-sustained and functional (Shavit, 

2008).The term federated database system was coined by Hammer and McLeod. Since 

its introduction, the term has been used for several different but related DBS 

architectures. Systems consisting of multiple DBSs, of which FDBSs are a specific type, 

may be characterised along three orthogonal dimensions: distribution, heterogeneity, 

and autonomy (Sheth, 1990).  

Distribution (Sheth, 1990) refers to the fact that data may be distributed among multiple 

databases on a single or multiple computer systems. The most common benefits of data 

distribution are increased availability and reliability as well as improved access times. 

As far as heterogeneity (Sheth, 1990) is concerned, it may refer to technological 

differences among the database systems such as differences in hardware, system 

software or to semantic differences when there is no consensus regarding the meaning, 

interpretation, or intended use of the same or related data. Finally, autonomy (Sheth, 

1990) refers to the fact that the organisational entities that manage different DBSs, 

forming the FDBS, are often under separate and independent control. There are several 

types of autonomy such as design, communication and execution.  

In a homogeneous environment (Shavit, 2008), federated databases can help distribute 

the load of very large databases. In this configuration, each component database has an 

identical schema but only a subset of the total rows. The federated database system 

distributes queries to the appropriate component database; the goal of the system is to 
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ensure that a typical query will need to use only one component, thus drastically 

reducing the number of rows that need to be searched.  

9.3.2 Table Partitioning 

A good alternative to database federation is table partitioning (Shavit, 2008). Partitions 

are similar to homogeneous federated databases in that one large database is broken into 

smaller parts based on a primary key, but table partitioning handles this by searching 

several segments of a single database instead of the entirety of several databases. Since 

this one server needs to handle the entire database, upgrading it is referred to as "scaling 

up," in contrast to the "scaling out" model of federated databases. Scaling up is often a 

better approach than scaling out, but it does have its limitations -- a server can only be 

beefed up so much -- and may require your customers to invest in comparatively 

expensive, high-end hardware instead of off-the-shelf servers. 

Finally, we should note that MySQL supports the development of federated storage 

engine which was introduced in MySQL 5.0 (Schumacher, 2010). Table partitioning is 

another feature supported in MySQL (starting from version 5.1) (Oracle, 1997). More 

specifically, MySQL supports horizontal partitioning that is the segmentation of table 

rows so that distinct groups of physical row-based datasets are formed. All columns 

defined to a table are found in each set of partitions so no actual table attributes are 

missing. 

9.3 Design of Environmental Node Repository  

Based on the empirical study and the information that will be stored we can identify the 

following requirements that should be met by an environmental node repository: 

 Scalability 

 Fast Response 

 Efficient indexing of numerical and textual data 

 

Figure 31. Overview of the database system and the integrated indexing techniques. 

In order to meet the aforementioned requirements we propose to employ a federated 

database system, which will support both scalability and distributed databases. To cope 
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with the large amount of data we will apply table partitioning in the databases. The m-

tree structures will be employed for the efficient indexing of textual and 1-dimensional 

numerical data, while r-trees will be constructed for multidimensional numerical data 

(e.g. geographical coordinates). Finally, we will investigate hashing functions to speed 

up the response of the system. Figure 31 depicts a basic design overview of the 

environmental node repository and the integrated indexing techniques that will be 

developed in the context of PESCaDO.  
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10. Conclusions 

In this deliverable we conducted an exhausting empirical study of the environmental 

empirical nodes based on the empirical cycle methodology. The study was performed 

into two phases: a) the definition of the important information, which needs to be 

extracted and b) the encoding of this information. In order to perform the study we 

selected a balanced dataset that was representative of the overall data (i.e. the 

environmental web nodes) we address. After the observation and analysis of the 

environmental web nodes, we have reached many important conclusions and findings 

that are worth to be summarized.  

First, it seems that on the one hand many environmental websites are available for 

public usage covering a vast number of locations and environmental aspects. On the 

other hand not many free public environmental web services exist. 

Focusing on the environmental websites and based on the results of the first phase of 

our study, we can conclude that the information that should be extracted in order to 

adequately represent a node for efficient indexing and orchestration is the following: 

 Type of environmental measurement (e.g. Temperature) 

 Data of environmental measurement (e.g. 30
o
C) 

 Area coverage (e.g. city of Helsinki)  

 Language (e.g. English) 

 Date (e.g. 10/10/2010) 

This means that each environmental node should be indexed according to these data into 

the node repository. It is also very important that the aforementioned measurement 

information should be retrieved by maintaining the presented dependencies (i.e. that a 

certain measurement value corresponds to a specific time) in the website. In addition, 

further information regarding the description and the reliability of the environmental 

node could be extracted (e.g. specific keywords and expressions). According to the 

second phase of this study, the important information in the environmental websites is 

encoded inside the internal metadata, the web page content and the URL. With a view to 

proposing specific extraction techniques for these clues, we studied carefully each of 

these parts of the websites. 

The metadata contain structured information following standard protocols (e.g. Dublin 

Core) or simple XML format. The encoded information is usually related to the 

reliability of the node and the website description encoded either as separate fields (e.g.  

author, publishers, location, type of environmental aspect, etc.), or in unstructured 

keywords and text contained under a common single field. The URL usually contains 

information regarding the language and the geographical position of the website, 

however in some cases it is possible to also include information as time and type of 

environmental aspect (Table 12). The extraction of such information from the metadata 

and the URL is more straightforward due to the standardized way they are formed.  

Therefore, rule based techniques could be applied for information extraction. 

Most of the important information resides into the web content area. This information is 

encoded in different ways (i.e. plain or structured text, images, flash objects).  

Specifically the numerical values and measurements are usually presented in structured 

table HTML format. In this case it is possible to employ web parsing tools that could 

structure efficiently the environmental information followed by content distillation tools 
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FP7-248594 D2.1 Analysis of the codification of metadata and content in environmental 

service pages and design of the functional index repository that are capable of 

generating external metadata in the form of keyphrases and also maintain the table 

structure (i.e. the dependencies as explained above). In addition syntactic patterns, 

wordsô co-occurrences and semantic role labelling (SLR) techniques could be employed 

for textual information extraction. However, in several cases (especially in the ones that 

many different environmental aspects and measurements are presented) generalized 

methods would fail and a prior knowledge for specific websites is required to achieve 

quality results. On the other hand, it should be noted that important information is also 

encoded in image format including maps with overlaying colours representing 

environmental measurements (e.g. air quality index), graphs and charts, as well as 

indicative icons. Content distillation from images would require very advanced image 

analysis techniques, which however will not ensure the flawless extraction and 

distillation of information without manual intervention. Another technique that could be 

applied for identification and indexing of environmental nodes is the search for 

predefined clues (e.g. locations, measurements units, etc.). This will allow both for 

identification of the node purpose (e.g. that it provides a weather forecast), as well as for 

uncertainty metrics derivation. 

As far as the web services are concerned, the latter constitute a convenient means for 

obtaining information since they are structured in a well-defined way and thus the 

information extraction is a quite trivial procedure. Their functionality can be recognised 

either indirectly from the name of the functions appearing in the WSDL file (usually the 

names indicative of the service provided) or if they are known in advance. Therefore, it 

is possible to develop automatic techniques to retrieve and distil information. Detection 

of web services is also possible with the aid of UDDI and internet search engines.  

Nowadays there arenôt many publicly deployed web services regarding environmental 

related issues and thus, web pages seem to be the only source for obtaining 

environmental related information. However, it is possible that in the upcoming future 

the number of freely available environmental webservices will increase. 

Finally, we propose techniques and database schemas that could be used for the 

indexing of the information that could be extracted from environmental nodes. Such 

techniques, including b-trees, r-trees, hashing, federated databases and table partitioning 

and are supported in the environmental node repository for which, a basic architecture is 

presented. However a detailed analysis of the indexing methodology that we will follow 

and the implementation of the indexing repository will be described in the deliverables 

D2.2 and D2.3.   
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APPENDIX A: EMPIRICAL STUDY  

Brief Description of Dataset 

In this section we provide a brief description of all the environmental websites that were used in the empirical study.  

S/N URL Content Location Language Time 

1 

http://www.ilmanlaat

u.fi/ilmanyt/nyt/ilman

yt.php 

Air Quality  

(air quality, CO, NO2, O3, PM10 PM2.5, 

SO2) 

Finland 
Finnish, Swedish, 

Enlglish 

Real-time data & 

Previous Years data 

2 
http://www.hsy.fi/ilm

anlaatu 

Air Quality and Weather Information 

(nitrogen dioxide, nitric oxide, ozone, 

sulphur dioxide, temperature, wind, 

humidity, etc.) 

Helsinki Metropolitan Area Finnish, (English) Real-time data 

3 
http://www.polleninf

o.org/ 

Pollen Report  

(alder, ash tree, birch, cypress family, 

grasses, hazel, mugwort, oak, ragweed.) 

Europe Multiple Real-time data 

4 

http://aerobiologia.ut

u.fi/tiedotus/siitepolyt

iedote 

Pollen Reports 

(alder, birch, grasses, mugwort) 
Finland 

 

Finnish, Swedish, 

English 

Real-time data 

(February - 

September) 

5 
http://pollen.fmi.fi/pi

cs/EuropeHS.html 

Pollen forecast 

(birch pollen concentration, heatsum, pollen 

left) 

Europe English 
Real-time data 

(spring and summer) 

6 http://testbed.fmi.fi/ 
Pollen forecast,  

 (rain, temperature,  wind, air pressure) 
Helsinki English, Finnish 

Real-time data 

(spring and summer) 

7 http://slb.nu/lvf/ 

Air  Quality, Weather and Traffic Information 

(NO2 , PM10 , O3, Windspeed, Temperature,  

Relative humidity, Global Radiation etc.) 

3 cities of Sweden: 

Uppsala, Stockholm and 

Södertälje 

and 

info about rural and urban 

areas  

 

Swedish 

 

Real-time data & 

Previous Years data 

http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php
http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php
http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php
http://www.hsy.fi/ilmanlaatu
http://www.hsy.fi/ilmanlaatu
http://www.polleninfo.org/
http://www.polleninfo.org/
http://aerobiologia.utu.fi/tiedotus/siitepolytiedote
http://aerobiologia.utu.fi/tiedotus/siitepolytiedote
http://aerobiologia.utu.fi/tiedotus/siitepolytiedote
http://pollen.fmi.fi/pics/EuropeHS.html
http://pollen.fmi.fi/pics/EuropeHS.html
http://testbed.fmi.fi/
http://slb.nu/lvf/
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8 
http://www.goteborg.

se/wps/portal/luften 

Air Quality and Weather Information 

(Nitrogen dioxide, PM10, PM2, ozone, 

carbon monoxide, wind, humidity, 

temperature, etc.) 

Gothenburg, Sweden Swedish 

Real-time data & 

Previous days (6) 

data 

9 
http://www.fmi.fi/ilm

anlaatu/ 

Air quality, Weather forecast and Warnings, 

World Weather 

Finland, Sweden, Norway, 

World 

Finnish, Swedish, 

(English) 
Day data 

10 

http://www.ymparisto

.fi/default.asp?node=

4882&lan=fi 

Air quality  

 

Finland 

 

Finnish, Swedish, 

(English) 

 

No data 

 

11 

http://www.ivl.se/van

stermeny/miljodatad

atavardskap/datavar

dskapluft/ozonjour 

Air quality 

(PM10 ,  PM2.5, O3 )  

 

Sweden Swedish, (English) 

 

Real time data 

(ozone)  

Previous Years data 

(PM10 ,  PM2.5 ) 

12 

http://www.vaasa.fi/

Pa_svenska/Offentlig

a_tjanster/Miljoaren

den/Miljoavdelninge

n/Luftkvaliteten 

Air Quality  

(PM10 , PM2.5 , O3) 
Vaasa, Sweden 

Swedish, Finnish 

(English) 
Previous Years data 

13 
http://www.hengitysli

itto.fi/ilma/ 

Sensitive Groups - Informative site in general 

for allergies and pollutants 
Finland 

Finnish, Swedish 

(English) 

 

No data 

14 

http://www.allergia.c

om/index.phtml?s=7

48 

Sensitive Groups ï Pollen  

(lower, grasses) - General information (type 

of pollen that can be found around the year.) 

Helsinki, Finland 

 

Finnish, Swedish, 

(English) 

 

No data 

15 

http://www.hel2.fi/ym

k/ilmanlaatu/toiminta

ohje.htm 

Air Quality (sensitive groups) 

(road dust, smoke and earth pollution) 
Helsinki, Finland Finnish  Real time data 

16 
http://alk.tiehallinto.f

i/alk/ 

Traffic Information 

(road weather conditions,  traffic situation, 

roadworks on public roads and ferry 

schedules) 

Finland 
Finnish, (Swedish), 

(English) 
Real time data 

17 
http://www.smhi.se/v

adret/vadret-i-

Weather 

(alerts, spring's arrival, snow depth, weather, 
Sweden & World Swedish, (English) 

Real time data & 

Historical Data 

http://www.goteborg.se/wps/portal/luften
http://www.goteborg.se/wps/portal/luften
http://www.fmi.fi/ilmanlaatu/
http://www.fmi.fi/ilmanlaatu/
http://www.ymparisto.fi/default.asp?node=4882&lan=fi
http://www.ymparisto.fi/default.asp?node=4882&lan=fi
http://www.ymparisto.fi/default.asp?node=4882&lan=fi
http://www.ivl.se/vanstermeny/miljodatadatavardskap/datavardskapluft/ozonjour
http://www.ivl.se/vanstermeny/miljodatadatavardskap/datavardskapluft/ozonjour
http://www.ivl.se/vanstermeny/miljodatadatavardskap/datavardskapluft/ozonjour
http://www.ivl.se/vanstermeny/miljodatadatavardskap/datavardskapluft/ozonjour
http://www.vaasa.fi/Pa_svenska/Offentliga_tjanster/Miljoarenden/Miljoavdelningen/Luftkvaliteten
http://www.vaasa.fi/Pa_svenska/Offentliga_tjanster/Miljoarenden/Miljoavdelningen/Luftkvaliteten
http://www.vaasa.fi/Pa_svenska/Offentliga_tjanster/Miljoarenden/Miljoavdelningen/Luftkvaliteten
http://www.vaasa.fi/Pa_svenska/Offentliga_tjanster/Miljoarenden/Miljoavdelningen/Luftkvaliteten
http://www.vaasa.fi/Pa_svenska/Offentliga_tjanster/Miljoarenden/Miljoavdelningen/Luftkvaliteten
http://www.hengitysliitto.fi/ilma/
http://www.hengitysliitto.fi/ilma/
http://www.allergia.com/index.phtml?s=748
http://www.allergia.com/index.phtml?s=748
http://www.allergia.com/index.phtml?s=748
http://www.hel2.fi/ymk/ilmanlaatu/toimintaohje.htm
http://www.hel2.fi/ymk/ilmanlaatu/toimintaohje.htm
http://www.hel2.fi/ymk/ilmanlaatu/toimintaohje.htm
http://alk.tiehallinto.fi/alk/
http://alk.tiehallinto.fi/alk/
http://www.smhi.se/vadret/vadret-i-sverige/Varningar
http://www.smhi.se/vadret/vadret-i-sverige/Varningar
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sverige/Varningar clouds etc.) 

& World Weather 

& Extreme World Weather Conditions - 

Events 

(Previous Year Data - 

per month) 

18 
http://www.foreca.co

m 

Weather forecasts 

(wind, barometer, temperature) 
World Multiple 

Weather forecast (10 

days) 

19 

http://www.intermete

o.com/europe/finland

/helsinki/ 

Weather forecasts 

(temperature, wind, pressure, humidity) 
World English, Russian 

Weather forecast (15 

days) 

20 

http://freemeteo.com/

default.asp?la=1&pi

d=23&gid=658225 

Weather forecasts 

(wind, humidity, temperature, pressure, 

Inland, coastal, mountain weather) 

World Multiple 

 

Weather forecast (7 

days) 

21 

http://www.accuweat

her.com/us/ny/new-

york/10017/city-

weather-forecast.asp 

Weather forecasts 

(wind, clouds, temperature) 
World English 

Weather forecast (15 

days) 

22 
http://www.weather.c

om/ 

Weather forecasts 

(wind, humidity, temperature) 
World English 

Weather forecast (10 

days) 

23 
http://www.intellicast

.com/ 

Weather forecasts 

(wind, humidity, pressure, temperature) 
World English 

Weather forecast (10 

days) 

24 
http://www.meteoala

rm.eu 
Alarms of extreme weather Europe Multiple 

Real time and 

forecast (next day) 

25 
http://www.kumiankk

a.net/ 
Alarms and accidents Finland Swedish  Real time data 

26 
http://www.knmi.nl/s

amenw/satrep/ 
Weather information Europe English Real time data 

27 
http://www.westwind.

ch/ 
Weather forecast models Europe English 

Forecast  

(0-10 days) 

28 
http://rapidfire.sci.gs

fc.nasa.gov/subsets/ 
Earth's landmasses World English Real time data 

29 

http://silam.fmi.fi/fire

s_forecasts/v0_99/m

aps/pm2_5_emis.png 

Fire data emission Europe English Last valid data 

http://www.foreca.com/
http://www.foreca.com/
http://www.intermeteo.com/europe/finland/helsinki/
http://www.intermeteo.com/europe/finland/helsinki/
http://www.intermeteo.com/europe/finland/helsinki/
http://freemeteo.com/default.asp?la=1&pid=23&gid=658225
http://freemeteo.com/default.asp?la=1&pid=23&gid=658225
http://freemeteo.com/default.asp?la=1&pid=23&gid=658225
http://www.accuweather.com/us/ny/new-york/10017/city-weather-forecast.asp
http://www.accuweather.com/us/ny/new-york/10017/city-weather-forecast.asp
http://www.accuweather.com/us/ny/new-york/10017/city-weather-forecast.asp
http://www.accuweather.com/us/ny/new-york/10017/city-weather-forecast.asp
http://www.weather.com/
http://www.weather.com/
http://www.intellicast.com/
http://www.intellicast.com/
http://www.meteoalarm.eu/
http://www.meteoalarm.eu/
http://www.kumiankka.net/
http://www.kumiankka.net/
http://www.knmi.nl/samenw/satrep/
http://www.knmi.nl/samenw/satrep/
http://www.westwind.ch/
http://www.westwind.ch/
http://rapidfire.sci.gsfc.nasa.gov/subsets/
http://rapidfire.sci.gsfc.nasa.gov/subsets/
http://silam.fmi.fi/fires_forecasts/v0_99/maps/pm2_5_emis.png
http://silam.fmi.fi/fires_forecasts/v0_99/maps/pm2_5_emis.png
http://silam.fmi.fi/fires_forecasts/v0_99/maps/pm2_5_emis.png
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30 

http://www.myrskyva

roitus.com/site/index.

php?option=com_fro

ntpage&Itemid=1 

Storm Information Finland Finnish Historical Data. 

31 
http://www.helsingin

ymparistotilasto.fi/ 

Environmental statistics 

(energy, air, climate, traffic, noise, waste) 
Helsinki 

Finnish, Swedish 

English  
Previous Years data 

32 
http://gems.ecmwf.int

/d/products/raq/ 

Air Quality 

(air quality, uv products, ozone, nitrogen 

monoxide, nitrogen dioxide, sulphur dioxide, 

carbon monoxide etc.) 

Europe English  
Forecast and Previous 

days data 

33 
http://www.destiatraf

fic.fi/liikenne/ 

Traffic information 

(road works, traffic flow, travel time, weather 

cameras, etc.) 

Finland Finnish  Real time data 

34 
http://www.oulunliik

enne.fi/ 

Traffic information and weather forecast 

(current traffic situation, accidents, road 

works) 

Finland Finnish Real time data 

35 

http://ilmanlaatu.fmi.

fi/heinola/ & 

http://ilmanlaatu.fmi.

fi/kajaani/ 

Air Quality (SO, NO, NO2, PM10), 

Weather (temperature, pressure, wind), 

Guide and limit values 

Heinola ï Finland, Kajaani - 

Finland 

 

Finnish Real time data 

36 

http://www.heinola.fi

/FIN/Palvelut/Ympar

isto/Ilma 

General Information on air quality 

(Information about air quality, weather etc 

for previous years) 

Heinola - Finland Finnish, (English) Historic data  

37 

http://www.ekarjala.f

i/elojaolo/ymparisto.

html 

Pollen Information South Karelia - Finland  

 

Finnish, (English) Real time data 

38 

http://www.jns.fi/Res

ource.phx/sivut/sivut

-

ymparistonsuojelu/il

manlaatu.htx 

Air Quality (NO, NO2, PM10) 

 

Joensuu - Finland 

 

Finnish Real time data 

39 http://www.jkl.fi/ym

paristo/ymparistonsu

Air Quality (CO, NO, NO2, SO2, PM10) 

 

Jyväskylä - Finland 

 

Finnish, (English) 24 hours data (instant 

update) 

http://www.myrskyvaroitus.com/site/index.php?option=com_frontpage&Itemid=1
http://www.myrskyvaroitus.com/site/index.php?option=com_frontpage&Itemid=1
http://www.myrskyvaroitus.com/site/index.php?option=com_frontpage&Itemid=1
http://www.myrskyvaroitus.com/site/index.php?option=com_frontpage&Itemid=1
http://www.helsinginymparistotilasto.fi/
http://www.helsinginymparistotilasto.fi/
http://gems.ecmwf.int/d/products/raq/
http://gems.ecmwf.int/d/products/raq/
http://www.destiatraffic.fi/liikenne/
http://www.destiatraffic.fi/liikenne/
http://www.oulunliikenne.fi/
http://www.oulunliikenne.fi/
http://ilmanlaatu.fmi.fi/heinola/
http://ilmanlaatu.fmi.fi/heinola/
http://ilmanlaatu.fmi.fi/kajaani/
http://ilmanlaatu.fmi.fi/kajaani/
http://www.heinola.fi/FIN/Palvelut/Ymparisto/Ilma
http://www.heinola.fi/FIN/Palvelut/Ymparisto/Ilma
http://www.heinola.fi/FIN/Palvelut/Ymparisto/Ilma
http://www.ekarjala.fi/elojaolo/ymparisto.html
http://www.ekarjala.fi/elojaolo/ymparisto.html
http://www.ekarjala.fi/elojaolo/ymparisto.html
http://www.jns.fi/Resource.phx/sivut/sivut-ymparistonsuojelu/ilmanlaatu.htx
http://www.jns.fi/Resource.phx/sivut/sivut-ymparistonsuojelu/ilmanlaatu.htx
http://www.jns.fi/Resource.phx/sivut/sivut-ymparistonsuojelu/ilmanlaatu.htx
http://www.jns.fi/Resource.phx/sivut/sivut-ymparistonsuojelu/ilmanlaatu.htx
http://www.jns.fi/Resource.phx/sivut/sivut-ymparistonsuojelu/ilmanlaatu.htx
http://www.jkl.fi/ymparisto/ymparistonsuojelupalvelut/ilmansuojelu/ilmantarkkailu
http://www.jkl.fi/ymparisto/ymparistonsuojelupalvelut/ilmansuojelu/ilmantarkkailu
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ojelupalvelut/ilmansu

ojelu/ilmantarkkailu 

40 http://www.kokkola.f

i/ymparisto_ja_luont

o/ilmanlaatu/fi_FI/il

manlaatu/ 

General Info and Air Quality (SO, NO, NO2) Kokkola - Finland  

 

Finnish, (English) Historic data 

41 http://www.kotka.fi/a

lltypes.asp?d_type=5

&menu_id=3371&#5 

 

Air Quality (NO2, PM10) and General 

information (e.g. limits) 

 

Kotka ï Finland Finnish, (English) Real time and 

Historic data 

42 http://www.kouvola.f

i/palvelut/ymparistop

alvelut/ilmanlaatu.ht

ml 

Air Quality (NOx, SO2, TRS, PM10) Kouvola - Finland  

 

Finnish, (English) Historic data 

43 http://www.kuopio.fi

/ymp.nsf/TD/090805

110903612?OpenDo

cument 

Air Quality (NO2, PM10) and General 

information 

Kuopio - Finland 

 

Finnish, (English) Real time data 

44 http://www.lahti.fi/w

ww/cms.nsf/pages/12

FFCAA61150FB78C

2256F1F002D98F7 

Air Quality (SO, NOx PM10) and General 

information  

 

Lahti - Finland 

 

Finnish, (English) Historic data 

45 http://www.oulu.ouk

a.fi/ymparisto/ympari

stonsuojelu/ilma/ilma

ns.html 

Air Quality (O3, SO2, NO2, TRS, PM10, 
PM2.5), 

Weather (temperature, pressure, wind) and 

other information 

 

Oulu - Finland 

 

Finnish Real time and 

Historic data 

46 http://www.pori.fi/y

mparisto/ilmantarkka

ilu/ilmantarkkailu.ht

ml 

Air Quality (Pb, TSP, NO2, SO2, PM10) Pori - Finland 

 

Finnish Historic data 

47 http://www.raahe.fi/a

lltypes.asp?d_type=5

Air Quality (SO, TSP, NOx, PM10), 

Weather (temperature, pressure) 

Raahe - Finland 

 

Finnish Real time data 

http://www.kokkola.fi/ymparisto_ja_luonto/ilmanlaatu/fi_FI/ilmanlaatu/
http://www.kokkola.fi/ymparisto_ja_luonto/ilmanlaatu/fi_FI/ilmanlaatu/
http://www.kokkola.fi/ymparisto_ja_luonto/ilmanlaatu/fi_FI/ilmanlaatu/
http://www.kokkola.fi/ymparisto_ja_luonto/ilmanlaatu/fi_FI/ilmanlaatu/
http://www.kotka.fi/alltypes.asp?d_type=5&menu_id=3371&#5
http://www.kotka.fi/alltypes.asp?d_type=5&menu_id=3371&#5
http://www.kotka.fi/alltypes.asp?d_type=5&menu_id=3371&#5
http://www.kouvola.fi/palvelut/ymparistopalvelut/ilmanlaatu.html
http://www.kouvola.fi/palvelut/ymparistopalvelut/ilmanlaatu.html
http://www.kouvola.fi/palvelut/ymparistopalvelut/ilmanlaatu.html
http://www.kouvola.fi/palvelut/ymparistopalvelut/ilmanlaatu.html
http://www.kuopio.fi/ymp.nsf/TD/090805110903612?OpenDocument
http://www.kuopio.fi/ymp.nsf/TD/090805110903612?OpenDocument
http://www.kuopio.fi/ymp.nsf/TD/090805110903612?OpenDocument
http://www.kuopio.fi/ymp.nsf/TD/090805110903612?OpenDocument
http://www.lahti.fi/www/cms.nsf/pages/12FFCAA61150FB78C2256F1F002D98F7
http://www.lahti.fi/www/cms.nsf/pages/12FFCAA61150FB78C2256F1F002D98F7
http://www.lahti.fi/www/cms.nsf/pages/12FFCAA61150FB78C2256F1F002D98F7
http://www.lahti.fi/www/cms.nsf/pages/12FFCAA61150FB78C2256F1F002D98F7
http://www.oulu.ouka.fi/ymparisto/ymparistonsuojelu/ilma/ilmans.html
http://www.oulu.ouka.fi/ymparisto/ymparistonsuojelu/ilma/ilmans.html
http://www.oulu.ouka.fi/ymparisto/ymparistonsuojelu/ilma/ilmans.html
http://www.oulu.ouka.fi/ymparisto/ymparistonsuojelu/ilma/ilmans.html
http://www.pori.fi/ymparisto/ilmantarkkailu/ilmantarkkailu.html
http://www.pori.fi/ymparisto/ilmantarkkailu/ilmantarkkailu.html
http://www.pori.fi/ymparisto/ilmantarkkailu/ilmantarkkailu.html
http://www.pori.fi/ymparisto/ilmantarkkailu/ilmantarkkailu.html
http://www.raahe.fi/alltypes.asp?d_type=5&menu_id=3810&menupath=3805,3810#3810
http://www.raahe.fi/alltypes.asp?d_type=5&menu_id=3810&menupath=3805,3810#3810
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&menu_id=3810&m

enupath=3805,3810#

3810 

48 http://www.tampere.f

i/ymparistojaluonto/y

mparistonsuojelu/ilm

anlaatu.html 

General Information Tampere - Finland 

 

Finnish, (English) No data 

49 http://air.syncrontech

.net/air_public/varka

us/index.jsp 

Air Quality (SO2, TRS, NO, NOx, PM10) 

 

Varkaus - Finland 

 

Finnish Real time & Historic 

data  

50 http://www.aanekosk

i.fi/asukkaalle/asumi

nenjaymprist/ympari

stonsuojelu/ympristn

suojelu/ilmanlaatu 

Air Quality (SO2, NO2, TRS, PM10) 

 

Äänekoski - Finland 

 

Finnish Real time data 

51 http://www.irceline.b

e/~celinair/english/ho

meen_nojava.html 

Air Quality (SO2, NO2, O3, PM10, PM2.5) 

 

Belgium  

 

English Real time & Historic 

data 

52 http://www.airquality

.co.uk/index.php 

Air Quality (CO, SO2, NOx, O3, PM10) 

 

UK  

 

English Real time, Historic 

data and Forecast 

53 http://www.londonair

.org.uk/london/asp/d

efault.asp 

 

Air Quality (CO, SO, NO2, O3, PM10) 

 

London - UK 

 

English Real time & Historic 

data 

54 http://www.minenv.g

r/1/12/122/12204/e12

20400.html 

Air Quality (CO, SO2, NO2, O3, PM10) 

 

 

Greece (Attiki area) English, Greek Real time data 

55 http://www.env-

it.de/umweltbundesa

mt/luftdaten/index.ht

ml 

Air Quality (CO, SO2, NO2, O3, PM10) 

 

Germany  

 

English, German Real time data 

56 http://www.bafu.adm

in.ch/luft/index.html?

Air Quality (SO2, NO2, O3, PM10) 

 

Switzerland English, German, 

Italian, French 

Real time & Historic 

data 

http://www.tampere.fi/ymparistojaluonto/ymparistonsuojelu/ilmanlaatu.html
http://www.tampere.fi/ymparistojaluonto/ymparistonsuojelu/ilmanlaatu.html
http://www.tampere.fi/ymparistojaluonto/ymparistonsuojelu/ilmanlaatu.html
http://www.tampere.fi/ymparistojaluonto/ymparistonsuojelu/ilmanlaatu.html
http://air.syncrontech.net/air_public/varkaus/index.jsp
http://air.syncrontech.net/air_public/varkaus/index.jsp
http://air.syncrontech.net/air_public/varkaus/index.jsp
http://www.aanekoski.fi/asukkaalle/asuminenjaymprist/ymparistonsuojelu/ympristnsuojelu/ilmanlaatu
http://www.aanekoski.fi/asukkaalle/asuminenjaymprist/ymparistonsuojelu/ympristnsuojelu/ilmanlaatu
http://www.aanekoski.fi/asukkaalle/asuminenjaymprist/ymparistonsuojelu/ympristnsuojelu/ilmanlaatu
http://www.aanekoski.fi/asukkaalle/asuminenjaymprist/ymparistonsuojelu/ympristnsuojelu/ilmanlaatu
http://www.aanekoski.fi/asukkaalle/asuminenjaymprist/ymparistonsuojelu/ympristnsuojelu/ilmanlaatu
http://www.irceline.be/%7Ecelinair/english/homeen_nojava.html
http://www.irceline.be/%7Ecelinair/english/homeen_nojava.html
http://www.irceline.be/%7Ecelinair/english/homeen_nojava.html
http://www.airquality.co.uk/index.php
http://www.airquality.co.uk/index.php
http://www.londonair.org.uk/london/asp/default.asp
http://www.londonair.org.uk/london/asp/default.asp
http://www.londonair.org.uk/london/asp/default.asp
http://www.minenv.gr/1/12/122/12204/e1220400.html
http://www.minenv.gr/1/12/122/12204/e1220400.html
http://www.minenv.gr/1/12/122/12204/e1220400.html
http://www.env-it.de/umweltbundesamt/luftdaten/index.html
http://www.env-it.de/umweltbundesamt/luftdaten/index.html
http://www.env-it.de/umweltbundesamt/luftdaten/index.html
http://www.env-it.de/umweltbundesamt/luftdaten/index.html
http://www.bafu.admin.ch/luft/index.html?lang=en
http://www.bafu.admin.ch/luft/index.html?lang=en
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lang=en 

57 http://www.airquality

now.eu/ 

Air Quality (CO, SO2, NO2, O3, PM10) 

 

Several European cities  Multiple Real time data and 

Forecast 

58 http://airnow.gov/ 

 

Air Quality (PM2.5, O3) USA  English Real time data and 

Forecast 

59 http://datacenter.mep

.gov.cn/TestRunQian

/air_dairy_en.jsp 

Air Quality (PM10) 

 

China  English, Chinese Real time & Historic 

data 

60 http://www.pcd.go.th

/AirQuality/Bangkok

/Default.cfm 

Air Quality (CO, SO2, NO2, O3, PM10) 

 

Thailand  

 

English, Thai Real time & Historic 

data 

61 http://www.epa.vic.g

ov.au/Air/Bulletins/a

qbhour.asp 

Air Quality (CO, SO2, NO2, O3, PM10) Australia (Victoria)  

 

English Real time data 

62 http://www.environm

ent.nsw.gov.au/AQM

S/aqidaily.htm 

Air Quality (CO, SO2, NO2, O3, PM10) Australia (New South Wales)  

 

English Real time data 

63 http://www.airparif.a

sso.fr/index.php?setl

ang=fr 

Air Quality (SO2, NO2, O3, PM10) France  

 

English, French Real time data and 

Forecast 

Table 3 

  

http://www.airqualitynow.eu/
http://www.airqualitynow.eu/
http://airnow.gov/
http://datacenter.mep.gov.cn/TestRunQian/air_dairy_en.jsp
http://datacenter.mep.gov.cn/TestRunQian/air_dairy_en.jsp
http://datacenter.mep.gov.cn/TestRunQian/air_dairy_en.jsp
http://www.pcd.go.th/AirQuality/Bangkok/Default.cfm
http://www.pcd.go.th/AirQuality/Bangkok/Default.cfm
http://www.pcd.go.th/AirQuality/Bangkok/Default.cfm
http://www.epa.vic.gov.au/Air/Bulletins/aqbhour.asp
http://www.epa.vic.gov.au/Air/Bulletins/aqbhour.asp
http://www.epa.vic.gov.au/Air/Bulletins/aqbhour.asp
http://www.environment.nsw.gov.au/AQMS/aqidaily.htm
http://www.environment.nsw.gov.au/AQMS/aqidaily.htm
http://www.environment.nsw.gov.au/AQMS/aqidaily.htm
http://www.airparif.asso.fr/index.php?setlang=fr
http://www.airparif.asso.fr/index.php?setlang=fr
http://www.airparif.asso.fr/index.php?setlang=fr
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Detailed Study 

In this section, we present the detailed analysis for each environmental node. More specifically we analyze the sample based on the methodology 

presented in sections 3 and 4  by identifying the important information (i.e. location, environmental type of measurement, etc) and make explicit 

comments. Then we also suggest potential techniques that could be employed for extraction of this information.  

 

S/N Content Location URL Site type Site Language Metadata Format  

 

1 

 

Air Quality (real-

time data) 

 

Finland 

 
 

 

http://www.ilmanlaatu.fi/ilm

anyt/nyt/ilmanyt.php 
 

 

Portal 

 

 

Fin /  

Swe/  
Eng 

 

Default 

 

Dynamic pages: php, 

javascript, forms, 
interactive images 

 

 
 

 
 

 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  
Aspects: 

air quality,  

CO, NO2, TRS       
O3, PM10 PM2.5, SO2         

 

e.g. 
Nitrogen dioxide (µg/m3)  

 

 
 

Information can be found in: 

Á URL 
ñ..&p=nitrogendioxide&..ò 

Á Form  
Selected option for 

measurement drop down list 
<select 

id="parametrilista"  

name="p" > 

<option  

 
Current info are revealed with 
onmouseover javascript bellow 

image (data is per hour) 

(Button óFormatô - > map 

<input  id="etk" name="et" 

value="map" ..> ) 
 

 

Current and previous information 
is provided in forms of graphs 

(Button óFormatô - > graph 

<input id="etk" name="et" 

value="graph" ..>) 
 

 

Current and previous information 
is provided in forms of tables. 

(Button óFormatô - > table) 

<input id="etk" name="et" 
 

 
Per hour or  per day  

measurements  depending on óFormatô 

(map, graph, table) and the radio button 
ñaverageò 

 

e.g. 12.05.2010 at 5-6 
 

Format -> map 

 
Date & Time info can be found in: 

Á Text  

<label id="dateTitle"> 17.05.2010 at 12-
13</label> 

Á URL 
ñ..&pv=17.05.2010&h=13&..ò 

Á Form 

Selected option for measurement drop down 

list 

<input  name="pv" id="pvm1" 

 
Select specific  

Á Environment Centre / Network 

Á Municipality 
Á Station 

 

e.g Kuusamo: Oulanka  
 

Form info 

e.g. North Ostrobotnia 
Kuusamo 

Kuusamo: Oulanka 

 
Information is provided in form of 

text in 3 places: 
 

Á Form  

Selected option for centre, 

municipality and station 

<select id="alueLista" 

name="as"><option value="Suomi" 

 
For current information 

check First Tab. 

(Ilmanlaatu nyt -> Air 
quality now) 

 

Rest of site contains 
previous years data and 

information about 

pollutants and stations 
 

Older data can be provided 

by choosing previous dates 
in the form date drop down 

list. 
 

Format type is given from 

URL 

ñ&et=mapò 

http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php
http://www.ilmanlaatu.fi/ilmanyt/nyt/ilmanyt.php
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value="nitrogendioxide" 

selected>nitrogen dioxide 

(NO2 )</option> 
Á Only type of pollutant 

referred in the page 

 

value="table" ..>) 

 
Requires that specific centre, 

municipality and station are 

selected (drop down lists) 
 

 

When air quality is selected as measurement, it shows the 

type of pollutants existing in the area otherwise it shows the 

exact value of the aspect. 

 
 

type="text" value="11.05.2010" />    

 
<select id="tuntilista" name="h"> 

<option selected>13</option> 

<option>14</option></select> 
 

Format -> graph 

Á Text (date) 

Á URL (date) 

Á Form (date) 

Time is embedded in graph (image) 

 

Format -> table 

Á Text (date) 

Á URL (date) 

Á Table (time) 
Time is embedded in graph (image) 

selected>Finland</option> 

></select> 
 

<select id="kuntaLista" name="rs" 

><option value="60"  
selected="selected">Espoo</option> 

></select> 

 

<select id="stationselectId" 

name="ss"><option value="179" 

selected>Harjavalta: 
Pirkkala</option></select> 

 
Á Only region mentioned in the page 

Á URL: 

ñ..&as=39&rs=207&ss=352&..ò 
Provides encoded info of the region 

 

How to Extract 

Info 

 

Information is provided in 
form of text in all cases. 

 

1. Extract data from URL for 
variable p 

2. Extract data from list 

"parametrilista"  -> 
HTML parsing 

3. HTML Parsing of text 

found in page and content  
- text extraction 

 

HTML parsing refers to: 

 looking for content (air 

quality aspects) 

 looking for tags/ 

structure (e.g. 
<option>) 

 

 

1. Javascript info is produced by another frame that calls the 
function óshowStationBoxô whose parameters are the 

information shown. -> HTML parsing 

2. Graphs is produced by another frame and it is a non interactive 
image  - > Image processing 

3. Table is produced by another frame and is in form of text -> 

HTML parsing 
 

HTML parsing refers to: 

 looking for content (air quality aspects) 
 

 

1. HTML parsing to obtain info from tags 
2. URL parsing to obtain data in URL 

3. Image processing to obtain data from 

graphs 
 

HTML parsing: 

 looking for content (time content) 

 looking for tags/ structure (e.g. 
<select>) 

 

 

 

1. HTML parsing to obtain data from 
forms 

2. URL parsing to obtain data in 

URL 
3. HTML parsing to obtain data from 

text - content (text is found in 

frame non in the original page) 

 

HTML parsing refers to: 

 looking for content (area) 

 looking for tags/ structure (e.g. 
form) 
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S/N Content Location URL Site Language Site type Metadata Format  

 

2 

 
Air Quality  

(real-time data) 

 
Helsinki 

Metropolita

n Area 
 

 

 
http://www.hsy.fi/ilmanlaatu 

 

 
Finnish /  

(English) 

 
Official Authority 

Site 

 

 
Default 

 

Meta  
description, 

copyright 

 

Meta DC 

Title, Id, Creator, 

Publisher, Date, 
scheme 

 

 
Dynamic pages: asp, php, 

javascript,  interactive 

images, images containing 
information not contained 

in text 

& 

Simple text 

 

 

 
 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  

Aspects: 
Small Particles 

Inhalable particles 

Nitrogen dioxide 
Nitric oxide 

Ozone 

Sulphur dioxide 
Carbon monoxide 

Benzene 

Weather Information 
 

Data can be found in: 

Á Text 
In a single page all the 

specified measurements are 

presented 
 

Measurements are presented in 

chemical written form  
e.g. NO2 

 

 

Information for air 
quality is embedded in 

graphs (bar charts, etc.) 

 
All information about 

all type of aspects are 

provided in a single 
chart with different 

colors 

(current data) 
 

 

All information about 

all type of aspects are 
provided in a table with 

numbers. The table is 

an image. 
 

 

 

 

Contains:  
 - Data per hour for the current day 

 - Data from previous years 

(embedded in image - table) 
 

Data provided is for the current day 

when tab selected is ñAseman 
kuvausò 

Or for previous years if the tab 

selected is ñAiemmat vuodetò 
 

 

 

Location refers to specific air quality 
stations: 

 

Location data can be found in: 

Á <META name="description" 

content="Mannerheimintie, 

Helsingin keskusta 

Á <META name="DC.Description" 

content="Mannerheimintie, 

Helsingin keskusta 

Á <h1>Mannerheimintie, 

Helsingin keskusta</h1> 
 

 

Only tab that contains 
ñinterestingò information is 

ñIlmanlaatuò -> ò Mittausasemat 

pääkaupunkiseudullaò 
http://www.hsy.fi/seututieto/ilma

nlaatu 

/asematpks/Sivut/default.aspx) 
 

The information contained in the 

other pages provides general 
information about the climate, 

the region, the stations and 

factors that affect air quality 
 

Also, for each measurement, the 

limits of bad ï good air quality 
are presented 

How to Extract 

Info 

Information is provided in 
form of text in all cases  ->  

HTML parsing 

 looking for content (air 
quality aspects) 

 

Image processing to obtain value data from graphs 
OCR to obtain value data from tables - images 

 

Image processing to obtain time data 
from graphs 

 

Information is provided in form of 

text in all cases ->  

HTML parsing 

 looking for content  

 looking for tags/ structure 

 

 

  

http://www.hsy.fi/ilmanlaatu
http://www.hsy.fi/ilmanlaatu
http://www.hsy.fi/seututieto/ilmanlaatu/asematpks/Sivut/default.aspx
http://www.hsy.fi/seututieto/ilmanlaatu/asematpks/Sivut/default.aspx
http://www.hsy.fi/seututieto/ilmanlaatu/asematpks/Sivut/default.aspx
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S/N Content Location URL Site Language Site type Metadata Format  

 

3 

 

Pollen Report  

(real-time data) 

 

Europe 

 
 

 

http://www.polleninfo.org/ 

 

 

Mul 

 

Site 

 

 

Default 

 
Meta  

Copyright, rating 

Language, 

Publisher 

Revisit-after  

 

Static pages: forms, images 

containing information not 
contained in text 

 

 
 
 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  

Measurements: 
Alder, ash tree, birch, 

cypress family, grasses, 

hazel, mugwort, oak, 
ragweed. 

 

1. Forecast 
Text information, no 

special formatting 

2. Countdown 
Text, 

<strong >alder</stron

g> 
3. Flow Charts 

Drop down list 

<select  name= 

"type_of_pollen"> 

4.  Distribution Maps 
Text (link), 
<strong >alder</stron

g> 

 

1. Forecast 
Text information, all data in a single paragraph 

 

2. Countdown 
Text information, 

all data in table 

(aspect, value) 

alder is over for this year 
ash tree is over for this year 

grasses still 13 days to go 

for start of flowering. 
hazel is over for this year 

mugwort still 72 days to go 

for start of flowering. 

3. Flow 

Charts Diagram 

updated through 
forms  

In image format 

 
 

4. Distribution  
Maps 

 

 

 
 

 

 

Contains general data  - no exact 
numbers until today and annual 

information 

 
1. forecast, countdown, flow chart 

Refers to a period that includes current 

day (month, year etc.) 
1. distribution maps 

each map represents 10 days of the 

current month and year  
 

 

Country referred in the page 
1. <title>Finland</title of web page 

2. <h1>Finland</h1> inside text of 

the web page 
 

More specific information regarding 

the location: 
1. Forecast 

Text information 

Terms like south Sweden are used to 
provide location info 

2. Countdown 

Text information 
Maybe one main city is refered in 

the text (e.g. Turku) 
3. Flow Charts 
Drop down list with general areas 

e.g. Central, northern, southern 

Finland are the options 
4. Distribution Maps 

General map of Europe 

 

Pages with information 
Á Forecast 

Á Countdown 

Á Flow Charts 
Á Distribution Maps 

How to Extract      

http://www.polleninfo.org/
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Info Information is provided 

in form of text in all 

cases 

HTML parsing 

 looking for 
content  

 looking for tags/ 
structure 

 

HTML parsing (for 1,2) 

 looking for content  

 looking for tags/ structure 
Image processing for  (for 3,4) 

Information is provided in form of text 

in all cases 

HTML parsing 

 looking for content  

HTML parsing (for 1,2,3) 

 looking for content  

 looking for tags/ structure 
Image processing for  (4) 
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S/N Content Location URL Site Language Site type Metadata Format  

 

4 

 
Pollen Reports 

(February - 

September) 
(real-time data) 

 

Information 

source for 

allergic people. 

 
 

 
Finland 

 

 
 

 

 

 
http://aerobiologia.utu.fi/tiedotus/sii

tepolytiedote 

 

 
Finnish /  

Swedish/  

English 
 

 
University (Turku) 

Site  

 
Default  

 
Static pages: information 

mostly contained in images  

 
 
 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  

Measurements: 
Alder  

Birch 

Grasses 

Mugwort 

 

 
 
Measurement aspects are 

provided in text that is 

embedded in an image 
 

 

Some text, not 
quantitative information is 

provided  

 

 Local flowering of birch  
has started in Southern 

Finland. Birch pollen might 

also be long-distance 

transported to all of Finland. 

 
Map ï image with 

embedded information 

regarding the type of 
measurement, the location 

and the intensity 

  

 

Refers to a period of time 
 

When active pollen period, site is 

updated regularly and date is 

shown in heading 

<h1>Pollen report 18.05.2010 

</h1> 

 
 

 

General area is provided in text form: 
e.g. Southern Finland 

 

Most specific location is given from 

map (no text, written city ï area is 

given) 

 

Regarding the intensity of 
the measurements on the 

image, there is some text in 

form of image that provides 

some explanation. 

 
 

Do not copy or distribute 

reports without written 
consent from the copyright 

holders 

How to Extract 

Info 

 

Image processing  
HTML parsing 

 looking for content 

 

HTML parsing 

 looking for content 

Image processing for  image - map 

 

HTML parsing for content 
 

 

 
 

 

HTML parsing 

 looking for content 

Image processing for  image ï map ï 

map correspondence to area 

OCR is required 

 

 

  

http://aerobiologia.utu.fi/tiedotus/siitepolytiedote
http://aerobiologia.utu.fi/tiedotus/siitepolytiedote
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S/N Content Location URL Site Language Site type Metadata Format  

 

5 

 
Pollen forecast, 

(spring and 

summer)  
(real-time data) 

 
Europe 

 

 
  

 
http://pollen.fmi.fi/pics/EuropeHS.h

tml 

 
 

 
English 

 
Site 

 

 
Meta: 

http-equiv =  
"Refresh" 

 

 
Only javascript and images 

 
 

 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  

Measurement: 

Birch pollen 
concentration, heatsum, 

pollen left 

 
Measurement 

information is text in 

image form 
 

 

Measurement values are embedded in an map ï image 

depicting Europe. 
The scale also is provided in form of image 

 

Contains information for 4 days, (previous, 

current and 2 next). The scale is presented in 
hours from 1 hour (previous day ï 13 h, 2nd 

next ï 12 h). 

 
The information (map, date/ hour) is updated 

through javascript which alternates 72 images 

 
Time info is embedded in the image 

 

 

All the information is embedded 

into a map of Europe (no city, 
country names are provided) 

Information embedded only 

in images which change 

when mouse over left scale. 
 

 

How to Extract 

Info 

OCR is required 
 

Image processing for  image - map Image processing for  image - map Image processing for  image ï 
map ï map correspondence to 

area 

 

 
  

http://pollen.fmi.fi/pics/EuropeHS.html
http://pollen.fmi.fi/pics/EuropeHS.html
http://pollen.fmi.fi/pics/EuropeHS.html
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S/N Content Location URL Site Language Site type Metadata Format  

 

6 

 
Pollen forecast, 

(spring and 

summer)  
(real-time data) 

 
Helsinki 

 

 
  

 
http://testbed.fmi.fi/ 

 

 

 
En/ 

Fin 

 
Finnish 

Meteorological 

Institute 
 

 
Default 

 

 
Static page: 

Text and javascript are 

used 

 
 

 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  

Measurements: 

Á Rain 
Á Temperature 

Á Wind 

Á Air pressure 
 

 

Á Pages ñRain & éò, ñSpatial 
éò,  ñTime seriesò, - Bold 

characters: 
<b>Rain & temperature</b> 

 - Img Alt description: 

<img  src="/relativehumidity/.." 

width=600 height=508 

border=0 alt="Relative 

humidity" > 

 

Á  Page ñHelsinkiò 
Encoded in the image e.g. T, WS, 

H, R 

 
Á Page ñHistory browserò 

- Title 

<title>Rain &amp; temperature 
animation</title> 

 - Heading 

<h1>Helsinki Testbed - Rain 
&amp; temperature 

animation</h1> 

 

 

Á Pages ñRain &  ..ò, 
ñSpatialéò, ñHistory ...ò 

 

Values are embedded into the 
image as image 

 

 
Á Page ñTime seriesò 

 
Drop down lists to choose from 

different aspects, regions, dates 

-> 
Result is a graph in image form 

 
Á Page ñHelsinkiò 

Same measurements values are 
contained on the map and the 

right side of the map. Text is in 

image form.  
 

 
 

Javascript functions activated on mouse over maps show 

information about the station (coordinates, name etc) 

 

 

 

Á Pages ñRain &  ..ò, 

ñSpatialéò, ñHistory ...ò, 
ñHelsinkiò 

- Text in bold form 

<b>19.05.2010 10:55 ..</b> 
 

 

Á Page ñTime series ò 
 

Date and time embedded in the 
image 

- 18.5.2010 ï 19.5.2010 

- 22:00 23:00 (x label of 
graph) 

 

 

Á Pages ñRain &  ..ò, ñSpatialéò, 
ñHistory ...ò 

 

Onmouseover javascript function 
shows all coordinates and name of 

area. 

e.g. 

<area  href="javascript: 

alert('Station: 

Sep&auml;nkyl&auml;\nCity: 
Espoo\nProducer: Synop AWS\nLat: 

60.22\nLon: 24.77\nAltitude: 30 m 

asl\nMembers: 1');" 

  title="Espoo, 

Sep&auml;nkyl&auml; (Synop 

AWS)" 

  alt="Espoo, Sep&auml;nkyl&auml; 

(Synop AWS)" 

  /> 

 
Á Page ñTime seriesò 

- Extracted from óselectedô option 
of drop down list 

- Bold characters:  

<b> Station: </b> Olympic stadium 

tower  
 

 
Information contained in 

different tabs ï pages: 

Á Rain & temperature 

Current rain & temp 

data 

 
Á Spatial observations 

Current data for all 
measurements in 

different images 

 
Á Helsinki 

Current data (all 

concentrated but for 
fewer regions) 

 

Á Time series  
Older data 

 

Á History browser  
Current data for all 

measurements animated 

http://testbed.fmi.fi/
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Á Page ñHelsinkiò 

Region is embedded in the image, 
same place with measurements 

 

How to Extract 

Info 

 
HTML parsing from title, alt  

headings 

 looking for content  

 looking for tags/ structure 

OCR 
 

 
HTML parsing 

 looking for content  
Image processing 

OCR 

 

 
HTML parsing 

 looking for content  
OCR 

 

 
HTML parsing 

 looking for content  

 looking for tags/ structure 

OCR 
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S/N Content Location URL Site Language Site type Metadata Format  

 

7 

 

Air  Quality 

(realtime/data) 
& 

Traffic 

Information 

 

 

3 Big cities of 

Sweden 
 

Uppsala 

Stockholm 

Södertälje 

 

And info about 
rural and urban 

areas  

 

 

http://slb.nu/lvf/ 

 

 

Swedish 

 

Site 

 

 

Meta: 

Generator 
 

 

Static pages: frames, 

javascript,  
almost all information is 

contained in images 

 

 

 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  
 

Measurement for all: 

NO2 , PM10 , O3 

 

Additional aspects for 

3 cities: 
Windspeed, 

Temperature,  Relative 

humidity, Global 
Radiation 

 

Air quality aspects are 
written in chemical 

format and are 

embedded in images 
 

Other aspects are in 

text form inside table 
 

 
Air quality 

measurements in 

form of graphs ï 
images. 

 
  

Current temperature 
of 3 big cities  

(text in image format)  

 
 

Current temperature, 

windspeed and other 
aspects of 3 big cities  

(text in text format) 

 
Vindhastighet 

(m/s)  
4.4 

Vindriktning  
från 

Ost 

Temperatur 
(grader)  

19 
  

 
Air quality measurement depicted in 

graphs are for 3 days, (2 previous, 

previous and current) 
The information is embedded in the 

image 

 
No other time information is given 

 
From main page links show the 

city or area selected 

 
From specific pages, the 

location is the only area 

mentioned in the text. 
 

Location in both cases is 

provided in text form 

 
Most of the information contained in 

the site refers to previous years. 

 
Current information can be extracted 

only by first page 

(http://slb.nu/lvf/): 
showing temperature  

& 

graphs showing some air quality 
measurements  

(http://slb.nu/lvf/nu_uppsala_city.shtml 

http://slb.nu/nu_Rural.shtml ) 
 

Information embedded only in images 

which change when mouse over left 
scale. 

 

No text at all 
 

All the site is created with frames 

Quite difficult to find all the data 
mentioned since the format is rather  

complicated containing many framest 

How to Extract 

Info 

HTML parsing from 
title, alt  headings  

 looking for 

content 

Image processing 
OCR 

HTML Parsing of table data 

 looking for content 

Image processing 
OCR 

HTML parsing  

 looking for content 

 

 

http://slb.nu/lvf/
http://slb.nu/lvf/
http://slb.nu/lvf/nu_uppsala_city.shtml
http://slb.nu/nu_Rural.shtml
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 looking for 
structure/ tags 

 

OCR 
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S/N Content Location URL Site Language Site type Metadata Format  

 

8 

 

Weather and air 

(6 previous days 
and today) 

 

 

Gothenburg, 

Sweden 
 

 

 

 
http://www.goteborg.se/wps/portal/l

uften 

 

 

Swedish 

 

Official site of City  

of Gothenburg 

 

Default 

 
Meta: 

verify-v1 

Content channel 

google-site-

verification 

 

Static pages: javascript 

(thickbox), todays value is 
text, all  other information 

is contained in images 

 
 
 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  

Measurements: 
Wind, Humidity 

Temperature 

Air quality (Nitrogen dioxide, 

PM10, PM2, ozone, carbon 

monoxide, nitrogen oxides, 

sulphur dioxide) 
 

Aspects are found in text form 

not in distinctive format 
 

 
 

 

Temperature, wind and air quality 
measurements in text  

 

Information about: 

 Wind direction 

 Levels of pollutants 

 Trend of temperature, humidity etc. 

Can be extracted by the alt description of the 
image 

 

 

 

Clicking on aspect, links to another page and 
eventually to a gif image 

Gif contains graph with aspect values of 6 

days. 
 

 
 

 

No time reference 
 

Date: 

In the first page the date 

is shown not in 

distinctive format: 

 
e.g.19 maj 2010 klockan 

12 
 

In gif, date is embedded 

in the x label and title of 
the image 

 

Title: 5/12/2010 ï 
5/19/2010 

 

X label: 12 13 

 

Gotenburg 
 

Site only for this city 

 

 

 

Only related tab is 
Miljö & Hälsa  

(Enviroment and Health) 

/ Miljön i Göteborg / Luften 

 
Information for Gothenburg city 

 

How to Extract 

Info 

HTML parsing for  text  

 looking for content 

 

HTML parsing for  text  

 looking for content 

Image processing of gif to obtain previous data 
 

HTML parsing for  text  

 looking for 

content 
OCR 

  

 

  

http://www.goteborg.se/wps/portal/luften
http://www.goteborg.se/wps/portal/luften
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S/N Content Location URL Site Language Site type Metadata Format  

 

9 

 

Air quality 

(day data) 
 

& Weather forecast 

 

& Warnings 

 

& World Weather 
(1 day) 

 

 

 

Finland 

& Finland, 
Sweden, 

Norway & 

World 

 

 

 
 

 

 

http://www.fmi.fi/ilmanlaatu/ 

 

 

Finnish /  

Swedish  
(English) 

 

 

Finnish 

Meteorological 
Institute 

 

 

Meta: 

keywords 

 

Static pages: images 

containing information not 
contained in text 

 

 

 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  
Aspects: 

Finland Weather 

Marine Weather 
Local Weather 

Warnings 

Rain & cloudiness 
 

 

Search for World 
Weather 

Can be found in web 

page title 
ñ<TITLE>Ilmatieteen 

laitos - Sää ja ilmasto - 

Sää ulkomailla  -  
Maailman 

ennusteet</TITLE>ò   

 

 
Marine Weather : 

All info embedded in images -

maps that alternate with 
javascript 

No text is provided 

Map of northern Europe 
(Finland, Norway, Sweden) 

 
 

Local Weather: 
Current day information is in 

text. Other days data is 

embedded in image 
Wind, pressure etc. data in 

graphs last 24 hour observations 

 
Specific location is chosen with 

drop down list 

 

 

Warnings: 

Ice conditions and waves 
Information both in text and 

image format (map) 

 
 

Finland Weather: 

All the information provided to this page refers to current 
days data and it is in text form. 

 
Local Weather: 

Current day 

20/05/2010 24:40 
 

Other days are text embedded in image 

(complicated image) 
 

In other tabs, time/ date information is 

embedded in image as text but it refers to 
current day 

 

Search for World Weather 
Reference of time: 

- Today 

- Tomorrow 

 
Local Weather: 

Selected option of drop down list 

 
Marine Weather: 

Information is embedded in 

image ïmap 
 

Warnings: 

Information in map 
Information in text 

 

Finland Weather: 
Information is in text form 

 

Search for World Weather 
Location of specific measurement 

can be ontained by map and code 

 - Code 
ñ<area coords="190,300,15" 

alt="Buenos Aires" title="Buenos 

Aires" />ò 
 

 
Only related tab is Sää ja 

ilmasto 

(Weather & Climate) 
Marine & Local Weather, 

Warnings, Rain 

 
 

Search for World Weather 

- The temperature is 
updated once per day. 

- Data is provided only 

for some cities 
- Corresponding map 

cities with weather 

signs over them. 

http://www.fmi.fi/ilmanlaatu/
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Search for World Weather 

 
 
Only signs are inserted into an image. 

No other information is provided. 

 
 

 

How to Extract 

Info 

 

HTML parsing for  text  

 looking for 

content 

 looking for 
structure/ tags 

 

 

HTML parsing (looking for content) 
Image processing 

 

 

 

HTML parsing for  text  

 looking for content 

OCR 

 

 

HTML parsing for  text  

 looking for content 

 looking for structure/ tags 

Image and map processing 
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S/N Content Location URL Site Language Site type Metadata Format  

 

10 

 

Air quality  
 

 

Finland 
 

 

 

 

 

 
http://www.ymparisto.fi/default.asp

?node=4882&lan=fi 
 

 

Fin / Sw (En) 
 

 

Finland 
Environmental 

Administration 

 

Default 
 

Meta DC: 

Title  

Subject 

Topic 

Publisher 
Date 

Language 

Rights 
  

 

 

Static pages: Text 

 

 
 

 Aspect Type Measurement Time Exact Location Comment 

Encoding      

No data 
 

Links to FMI and to other sites 

 
 

How to Extract 

Info 

     

 
  

http://www.ymparisto.fi/default.asp?node=4882&lan=fi
http://www.ymparisto.fi/default.asp?node=4882&lan=fi
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S/N Content Location URL Site Language Site type Metadata Format  

 

11 

 

Ozone 
monitoring 

(realtime data) 

 

 

Sweden 
 

 

 

 

 
http://www.ivl.se/vanstermeny/m

iljodatadatavardskap/datavardsk
apluft/ozonjour 

 

 

Sw / (En) 
 

 

Environmental 
Research 

Institute 

 

 

 
Default 

 

Meta DC: 

DC.Identifier 

DC.Language 

DC.Format 
DC.Type 

 

Meta: 

http- equiv= 

Content-Type       

 

 

Simple Web page 

 

 
 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  

Aspect: 
Ozone (current data) 

PM10 ,  PM2.5, (historic 

data) 
 

 

 
Measurements: 

PM10 ,  PM2.5, O3, etc 

 

Graph ï image 
for ozone layer 

in several areas 

for different 
hour. 

 

 
Table 

Each line <div> 

Contains max 
and min 

measurement 

for specific area 
 

 

Contains ozone information for several areas in Sweden 

 
Tables & Graphs contain same info 

 
 

 

Date Format in table: 
2010-05-20 

 

In graph, date and time are 
text embedded in image 

 

Location Format in Table 
e.g.Norra Kvill  

 

In graph, location is 
embedded in image 

 

 

Most of data contained in site is just 
informational. 

 

Contains historic data 
http://www.ivl.se/vanstermeny/ 

miljodatadatavardskap/datavardskapluft 

 
Current and previous data 

http://www3.ivl.se/miljo/projekt/ozon/ozon_onli

ne_dag.asp 
 

 

How to Extract 

Info 

 
HTML parsing for  text  

 looking for content 

 

 
HTML parsing for  text  

 looking for content 

Image processing of graphs 
 

 
HTML parsing for  text  

 looking for content 

Image processing 
 

 

HTML parsing for  text  

 looking for content 

Image processing 

 

 

  

http://www.ivl.se/vanstermeny/miljodatadatavardskap/datavardskapluft/ozonjour
http://www.ivl.se/vanstermeny/miljodatadatavardskap/datavardskapluft/ozonjour
http://www.ivl.se/vanstermeny/miljodatadatavardskap/datavardskapluft/ozonjour
http://www.ivl.se/vanstermeny/miljodatadatavardskap/datavardskapluft
http://www.ivl.se/vanstermeny/miljodatadatavardskap/datavardskapluft
http://www.ivl.se/vanstermeny/miljodatadatavardskap/datavardskapluft
http://www3.ivl.se/miljo/projekt/ozon/ozon_online_dag.asp
http://www3.ivl.se/miljo/projekt/ozon/ozon_online_dag.asp
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S/N Content Location URL Site Language Site type Metadata Format  

 

12 

 

Air Quality 
(previous years 

data)  

 

 

Vaasa, 
Sweden 

 

 

 

 

 
http://www.vaasa.fi/Pa_svenska/Off

entliga_tjanster/Miljoarenden/Miljo
avdelningen/Luftkvaliteten 

 

Sw / Fin (En) 
 

 

Official Site of Vaasa 
City of Sweden 

 

Default 
 

Meta: 

name= 

description 

name= 

keywords 
 

 

Static pages: mostly text 

 
 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  

Measurements: 

PM10  
PM2.5 

O3 

 

Historic Data from pdf  

Pdf contains images and graphs 
 

 
 

 

Only historic data for previous years 

from 2007 ï 2010 (for 2010 for previous 
months) 

 

 

Vaasa  

 

Documents ï only text 

 
Rest of the site is not 

irrelevant (tourism, 

education etc. ) 

How to Extract 

Info 

HTML parsing for  text  

 looking for 
content 

 

Information extraction from pdf with: 

 Ocr 

 Image processing 

HTML parsing for  text  

 looking for content 
 

HTML parsing for  text  

 looking for content 

 

 

 

  

http://www.vaasa.fi/Pa_svenska/Offentliga_tjanster/Miljoarenden/Miljoavdelningen/Luftkvaliteten
http://www.vaasa.fi/Pa_svenska/Offentliga_tjanster/Miljoarenden/Miljoavdelningen/Luftkvaliteten
http://www.vaasa.fi/Pa_svenska/Offentliga_tjanster/Miljoarenden/Miljoavdelningen/Luftkvaliteten


FP7-248594 D2.1 Analysis of the codification of metadata and content in environmental service pages and design of the functional index 
repository 

 

D2.1_20110401_v3.0_full.docx20100906.docx Page 95 of 158 

 

 

S/N Content Location URL Site Language Site type Metadata Format  

 

13 

 

Sensitive Groups 

(general info) 

 

Finland 

 
 

 

 
http://www.hengitysliitto.fi/ilma/ 

 

 

Fin / Sw (En) 

 

 

Pulmonary 

Association for 
Pulmonary diseases 

 

 

Default 

 
Meta: 

name= 

name=author 

keywords 

description 

 

Static pages:  mostly text 

 
 

 Aspect Type Measurement Time Exact Location Comment 

Encoding      

Only general information about air quality related to human health 

 

General tips for every day life 

(http://www.hengitysliitto.fi/Ilma/Mitenvalttaaaltistumista/) 
 

Information about main air pollutants 
No values are given 

Informative site in general for allergies and pollutants 

 

How to Extract 

Info 

     

 

  

http://www.hengitysliitto.fi/ilma/
http://www.hengitysliitto.fi/Ilma/Mitenvalttaaaltistumista/
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S/N Content Location URL Site Language Site type Metadata Format  

 

14 

 

Sensitive Groups 

(general info) 

 

Helsinki, 

Finland 
 

 

 
http://www.allergia.com/index.phtm

l?s=748 

 

 

Fin / Sw (En) 

 

 

Allergy and Asthma 

Federation 

 

Default 

 

Static pages: mostly 

text 

 
 
 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  

General information 
regarding generally the 

pollen in the air 

 
Measurements: 

Flower, 

grasses 
 

 

General information regarding generally the pollen in the air. 
Not specific values ï measurements are provided 

 

 

 

General information regarding generally 
the pollen in the air for certain periods in 

the form of text 

 
e.g. begin in July after mid 

 

Information refer generally to 
Finland. No other information is 

provided. 

 

 

Most useful information in 
tab ñPollen in the airò 

(Siitepölyä ilmassa!) 

 
Refers generally to the type 

of pollen that can be found 

around the year. 
 

How to Extract 

Info 

HTML parsing for  text  

 looking for 
content 

 

HTML parsing for  text  

 looking for content 
 

HTML parsing for  text  

 looking for content 
 

HTML parsing for  text  

 looking for content 
 

 

 
  

http://www.allergia.com/index.phtml?s=748
http://www.allergia.com/index.phtml?s=748
http://www.allergia.com/index.phtml?s=748
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S/N Content Location URL Site Language Site type Metadata Format  

 

15 

 

Air Quality 

(sensitive groups) 
 

 

Helsinki, 

Finland 
 

 

 

http://www.hel2.fi/ymk/ilmanlaatu/t

oimintaohje.htm 
 

 

Fin 

 

  

Default 

 

Static pages: most of the 

information is in the text, 
part in the image 

 
 

 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  

Info provided: 

Road dust, Smoke and 
earth pollution, The 

exhaust gases 

 
Aspect is shown: 

Inside the main text 

containing all the 
information provided 

In a list  (table rows) 

 
 

 

 
 
Contains General Information in text form. 

The texts in the right side and left side of image and the 

image are different frames. 
The right frame links to a page (containing only text) that 

contains info of all days of past months 

The image contains general description of the situation 
regarding all measured aspects  

 

 

Date is provided in the top of right and 

left frame in this format: 
03.05.2010 klo 08 

 

The date in the middle is located into 
another frame 

 

Day periods (morning, evening) are 
referred into the right frame along with 

the corresponding data 

 

The site refers to Helsinki 

Metropolitan area as indicated on 
the title of the right frame. 

 

More specific location 
information is provided from the 

map (no interaction is possible 

with the map, no extra info on the 
specific name of a region is 

given). 

Text information more clear 

than images 

How to Extract 

Info 

HTML parsing of web 
page text 

 looking for content 

HTML parsing for  text 

 looking for content 

Image processing for  image - map 

HTML parsing for  text  

 looking for content 

 

Image processing for  image ï 
map ï map correspondence to 

area 

 

 
  

http://www.hel2.fi/ymk/ilmanlaatu/toimintaohje.htm
http://www.hel2.fi/ymk/ilmanlaatu/toimintaohje.htm
http://www.hel2.fi/ymk/ilmanlaatu/toimintaohje.htm
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16 

Traffic 

Information 

 

 

Finland 

 
 

 

 

 

 
http://alk.tiehallinto.fi/alk/ 

 

 

Fin / (Sw)  (En) 

 

 

Finnra's Traffic 

Information Centre 

 

No 

 

 

Static pages: javascript, 

same information 
contained in images and 

text 

Frames 

 

 

 
 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  

Aspects: 

road weather 

conditions,  traffic 
situation, roadworks on 

public roads and ferry 

schedules 
 

Aspects are formatted in 

distinctive format: 

ñ <B>Road Weather in 

Finland</B>ò 

 

 

 

Road Weather: 

Info in tables (text)  

Per Region  
Current data 

 

Weather cameras: 
Photos of roads & info for specific time intervals (air, road 

surface, road condition) and text about road surface etc.. 

 
Road Works: 

Text with adequate information  

Images are provided also 
(special format of referred areas) 

 

Traffic 
Links to outside sites 

 

 

Road Works: 

Kesto: 16.02.2009 - 31.07.2010  

 
Road weather: 

20.05.2010 13:26 

 

Road Weather 

e.g. Uusimaa  

 
Distinctive format of areas 

 

Site is based on frames 

How to Extract 

Info 

 

HTML parsing 

 looking for 

content 

 looking for tags 

 

HTML parsing 

 looking for content 

 

HTML parsing 

 looking for content 

 

HTML parsing 

 looking for content 

 looking for tags  

 

Web page structure format is 
crucial for organizing 

content obtained 

 

 

  

http://alk.tiehallinto.fi/alk/
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S/N Content Location URL Site Language Site type Metadata Format  

 

17 

 

Weather 
(realtime/data) 

 

& World Weather 

(1 day) 

  

& Weather 
history for every 

month 

 

Sweden 
&  

World 

 

 

 

 
 

 
http://www.smhi.se/vadret 

 
 

 

Sw / (En) 

 

Meterological and 
Hydrological Institute 

 

 

Default 
 

Meta DC: 

Identifier 

Date.(Modified/ 

Created) 

Title, Type 
Language format 

publisher 

Subject 
 

 

Meta: 
Keywords ICBM 

geo.position 

geo.placename 
geo.region 

 

javascript, information 
embed into images and 

flash 

 

 

 

 

 Aspect Type Measurement Time Exact Location Comment 

Encoding  

Content: 

Weather in Sweden 
(Alerts, Country 

Weather, spring's 

arrival, Current snow 
depth, Ocean and 

coastal weather, 

mountain weather, 
clouds (radar, satellite)) 

     

 
Aspect can be found in : 

 Title 

 Meta tags 

 

 
Search for World 

weather  

 
Can be found in title 

 

Alerts -> javascirpt, text 

changes on mouse over 
specfic parts of map 

 

 
Current snow depth ->  

javascript, links change 

map  
 

 
 

 

 

Format differs in different tabs. 

 
Can be found: 

Either embedded in image 

Or in text format  
 

 

Search for World weather  
No date and time reference 

 

 
Search for Weather history 

Time is expressed in months and year. 

Special heading format 
 - <h3>January 2010</h3> 

 

Location on maps is revealed 

with image alt for a specific area  
 

Location in tables is in text 

format 
 

 

Search for World weather  
Exact location cannot be found 

since all the info-  interaction is 

done through flash  
 

 

Search for Weather history 
Location refers to continents and. 

 

Special heading format 
 - <h3>U.S. snowstorms and bad 

weather in Europe</h3> 

 

 

Very Complicated site 

 
 

Site is organized in frames. 

 
Search for Weather history 

Processing of the general 

structure of the web page 
can help and organizing and 

labelling content found 

 

http://www.smhi.se/vadret









































































































