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Abstract. Web 2.0 is bringing the ability to share information online and create the different forms
of the collaboration. Replacing a static nature with the dynamics and real-time content, the social
nature of the World Wide Web changed. Accordingly, social media feeds are becoming increasingly
geosocial in the sense that they often have a substantial geographic content. This information contributes additional feature to social media (location) and provides additional context to analyse these
data (topics). The geographic content of social media content represents a new type of geographic
information. Due to the particularities of the analysis that these data support, the model presented
use a hybrid mix of spatial and social analysis with the central role of GIS, with possibility of applying in the real-time monitoring of the marine environments. It expounds the enquiry carried out
for the occurrence of Jellyfish in coastal and marine waters of Malta through the use of GIS and
social analysis. Appliances of both tools should ensure that the results obtained will have a major
impact on environmental monitoring outcomes. Such outcomes would provide affirmation of the
efficiency the technologies posses as being a reliable means for the overcoming of marine environmental monitoring issues.
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AIMS AND BACKGROUND
Marine environment monitoring is an indispensable number of systematic process
and activities which take place to observe and characterise the contemporary affects of sea terrestrials on the environment and the natural order. It has attracted
an increasingly great deal of research and development attention due to its essentiality and issues which have not yet been resolved. During the past decade,
various marine environment monitoring systems have been developed. However,
most of the environment monitoring systems still continue to possess two disadvantageous aspects, which are expensiveness and time-consumption and has low
responses both in time and space, with very limited or sometimes no presence to
the general public.
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With the appearance of Web 2.0, ubiquitous computing and corresponding
technological advancements social networks have become massively popular,
especially during the last decade. The term social networks refers to a different
spectrum of digital interaction and information platforms. It includes blogs (e.g.
Twitter, Blogger, WordPress,), digital social services (e.g. Facebook, Google+) and
multimedia content sharing services (YouTube). Although they are distinguishable, these social media services share the common goal of enabling the general
public to contribute, disseminate and exchange information1. At the same time,
social media content is rapidly increasing. Facebook announced in 2012 that its
system deals with petabyte scale data as it processes 2.5 billion content elements
and over 500 TB of data daily2.
The geographic content of social media content represents a new type of
geographic information. It that can be ‘collected’ from social media feeds and
can be referred to as ambient geographic information – AGI (Ref. 3). Although,
it might be related with the originator of feed, most of the time it is embedded in
the content of these feeds, often across the content of numerous entries rather than
within a single one and has to be somehow extracted.
In this paper, the model for real-time monitoring of marine environments will
be outlined using geosocial analysis. Based on this model the software application
is developed and tested in the pilot project.
MODEL DESCRIPTION
Currently, social media services offer a wide range of platforms using various
technologies. As a result, their content tends to be very diverse both in the content
itself – ranging from text to photos and videos – and in form, ranging from structured content to semi- or non-structured content. In addition, the form of raw social
media data tends to be unstructured or ill-defined, making valuable knowledge
hidden and limiting the capability to process it through automation4.
Geosocial data are also differentiated from ‘traditional’ geospatial information
due to their complexity. Specifically, they are predominantly linked information;
links are created among users to establish a social network and among words to
define a ‘topic’ that is communicated through pieces of information. It is analogous
to information aggregation in a Geosensor network5, where each sensor contributes
a piece of information, but it is through across an aggregation that the observed
event is revealed in all its complexity. When it comes to social media, people act
as sensors too, reporting their observations in the form of multimedia feeds, and
the challenge is to compose these fragmented contributions into a bigger picture,
overcoming the limitations of individual perception. However, the Social network
feeds allow for the first time to explore the physical presence of people together
with their online activities, enabling us to link the cyber and physical spaces on
a massive scale.
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In the following model (Fig. 1) GIS has the central role as it uses spatiotemporal (space-time) location as the key index variable. GIS software is now
usually marketed as combination of various interoperable applications and API
(Ref. 6). The manipulation of data can be made through: browsing, altering data
structure, querying and analysis7.

Fig. 1. Model description

Data source serves as a directory of the different source types that can provide
data/information to the analysis framework. This information is uniquely identified. Such source-specific attributes, which are driven by the characteristics of
each social media source8, are regarded as source dependent and therefore after
the extraction of the data the process of the normalisation data will be necessary.
Spatial information for social media feeds can be inferred indirectly from
content analysis, or it can be extracted directly from the data itself. It is important
to highlight various forms of this Geolocation content, as it was already mentioned
in the works of Croitoru et al.9 and Crooks et al.10
Attribute data (Date and Time) can typically be found in all social media
platforms. In this model, date and time information is embedded with each entry
instance along with a time stamp-type identifier.
Attribute data (Keywords and meta data) are the parts of a social media entry.
Users contribute keywords or tags, like hashtags (#) to emphasise views and ideas
and engage other users11. Hashtags also support the building of semantic networks
by allowing individual tweets to be linked thematically based on their content.
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GIS with the capability to operate with the different type of the data (attribute
and spatial), has the central role of ‘converting’ social media data into structured
geosocial information from which knowledge can be extracted through further
analysis. GIS enables the different outputs of the results like: map, tables, graphs.
Based on this model, new software application ‘GeoSocioMonitor’ was created. It includes extraction of the data from the different sources, processing raw
data to get relevant spatial and attribute data, normalisation of the data and output
of the results.
RESULTS AND DISCUSSION
Over the last decade, due to increased fishing pressure, anthropogenic eutrophication and global warming, many marine zooplankton communities have changed
toward increasing dominance of harmful gelatinous species12. This, along with
the occurrence of some outbreaks, has resulted in a greater degree of attention
being devoted recently to jellyfish13. Such an avid interest has generally revolved
around stinging gelatinous species, in view of their impact on the bathing amenity
of coastal areas14 and other effects15.
However, very few studies on the occurrence of such species in Maltese coastal
waters have been published to date, with most recent sightings being reported in
media portals, mostly newspapers.
The Spot the Jellyfish initiative was launched by the staff at the IOI-Malta
Operational Centre of the University of Malta in June 2010 as a citizen science
initiative targeting the sighting of jellyfish species by the public in Maltese coastal
waters. Although, it did not attract a big number of people, it is a valid source which
was used to compare the results with ‘GeoSocioMonitor’ pilot project.
The pilot project used ‘GeoSocioMonitor’ software to monitor Twitter,
Google+, News and Blogs for any activity related with jellyfish inhabiting or approaching the Maltese shores from 01.07.2015 to 15.08.2015. The search engine
is based on the different meta data with date/time information. The attribute data
and spatial data are extracted based on the combination of the following keywords:
Jellyfish, Malta, Tuffieha, Golden Bay, Mellieha, Sliema. Tuffieha, Golden Bay,
Mellieha and Sliema are the geographical locations related with bathing areas and
beaches in Malta. Twitter data, in cases where geocoding information was available, were tagged with the corresponding, above-mentioned, geographical areas.
In the first level of the processing data, the raw data are collected. The software
is scheduled to run as a background process in order to pick up the real time information. The second level of processing data is applied to get relevant information
about spatial and attributable information, normalising the data in the forms of the
tables and output the results in the form of graphs and maps.
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The results are clearly indicating the ‘quantity supremacy’ of Twitter compared
to other sources of data (Fig. 2). Limited number of the characters and possible
‘involvement’ in a ‘discussion’ makes Twitter one of the ideal social network
media for the real time exchange of the information. Presenting the results in the
percentage of the number of feeds, it provides further justification for the evidence
of the Twitter grandness (Fig. 2). Google+ obtained an interesting position of
close to 30% of total feeds – still finding the right place in the areas of the social
networks – gaining the popularity. Blogs are the source of the data which can not
be expected to have many feeds, but are a very valuable source of information and
could be used to compare the validity of previously mentioned data. Even more
so, the category of the news will be obtaining only an increasing number of the
feeds if there is an event which might cause a big impact on the public.

Fig. 2. Number and the percentage of the feeds from the different data sources

By comparing the results of the different data sources in the complete timeline,
it could be seen there are corresponding trends, especially when the score of the
events were at their highest (Fig. 3). This is an important part of the model where
the analysis of the different data sources gives the indication of the reliability of
the results. The results for the ‘pick’ period (27.07.2015–03.08.2015) showed the
common corresponding trends for the different data sources (Fig. 4).
Comparing the results between GeoSocioMonitor and the Spot the Jellyfish
for the ‘pick’ period – the highest number of the events – showed the close matches
between these two (Fig. 5). However, it should be highlighted there are still a small
number of inputs and further tests which need to be carried out.
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Fig. 3. The feeds in the timeline from the different data sources

Fig. 4. The pick of the data and the trends related with the different geographic locations

Fig. 5. Comparing the results of GeoSocioMonitor project and the Spot the Jellyfish for the pick period
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GeoSocioMonitor software (as part of GIS) includes the possibility to create
the maps with the real-time monitoring the marine environments. Figure 6 shows
the distribution of the Jellyfish for 01.08.2015 at 10.00 h, Fig. 7 – the same day at
13.00 h, and Fig. 8 – at 16.00 h. The maps could be created at any point in time
during the observation, but here the results were presented for three ‘snapshots’
for the same day. In this way, the main features of the time evolution of the monitored variable are evidenced and useful information could be obtained for further
predictions of the running process16. This visualisation gives clear indication about
the trends in the real-time monitoring the marine environments.

Fig. 6. Maps of spotted Jellyfish from GeoSocioMonitor for 01.08.2015 at 10.00 h

Fig. 7. Maps of spotted Jellyfish from GeoSocioMonitor for 01.08.2015 at 13.00 h
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Fig. 8. Maps of spotted Jellyfish from GeoSocioMonitor for 01.08.2015 at 16.00 h

CONCLUSIONS
The emergence of social media is putting a different type of big data challenge to
the geoinformatics community especially in the meaning of the new volumes of the
data. Due to the particularities of the analysis that these data support, differentiate
them from traditional geospatial datasets. At the same time, it is important to note
that the ability to monitor human observations at a massive scale and to crossreference such data across a variety of sources and modalities (e.g. text, imagery,
video, and audio) presents a unique opportunity to validate information regarding
the different events (in space and time). The model exhibited in this paper was
utilised for the creation of the software application, which enables real-time monitoring of maritime environments using geosocial analyses. Observations carried
out in the experimental pilot project of monitoring the appearance of jellyfish in
the Maltese sea were proven to be positive results and applicable results. Further
research should include text mining and sentiment analyses.
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