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1 Extended Abstract 

The development of technologies that enable keyword-based search over structured 
datasets is a major challenge that is currently being faced by many researchers. Cur-
rent research efforts in this area are mainly focused on entity/relationship (ER) busi-
ness data, generally managed with relational technology and published with state of 
the art web and linked data standards (HTML, XML; RDF, etc.) [2,4].  

Many open data efforts have been undertaken related to geographic and environ-
mental domains, e.g. Spatial Data Infrastructure of the EU (INSPIRE) and the USA 
National Spatial Data Infrastructure. Many structured geographical and environmental 
datasets are available in the web, however, their specific characteristic make them 
unsuitable for the direct and effective application of the keyword-based techniques 
that are being developed for ER data. In particular, i) these datasets do not always fit 
ER data modelling, ii) they are generally large and highly heterogeneous and iii) gen-
eral purpose environmental semantics may be considered, including data models [3], 
and ontologies [6]. 

Currently, geographic keyword-based search is supported over metadata by im-
plementations of catalog services [5]. Some limited web search is also enabled for 
some ER environmental dataset1. Keyword-based search over environmental numeric 
datasets has not been studied yet, to the best of these authors knowledge.  

The challenge proposed in the present document is the development of keyword-
based search techniques for environmental datasets, which exploit both available 
metadata and also knowledge extracted from the numeric data. Thus, meteorological 
datasets could be queried using terms such as high winds, storm, hurricane, Katrina, 
tropical depression, hail, and blizzard. To achieve this, first, numerical datasets must 
be annotated with terms from well-known vocabularies such as SWEET [6]. The re-
sult of the annotation process will be a series of keyword indexes that will be used 
during the searching, ranking and browsing of the datasets. 

                                                           
1  NOAA Storm Events Database: http://www.ncdc.noaa.gov/stormevents/ 



A number of Machine learning approaches can be applied in this context, ranging 
from conventional classification techniques to more advanced and linguistically inter-
pretable approaches, some of them used in the “content determination” stage of Data 
to Text systems. Among the techniques capable of managing uncertainty in the labels, 
Computing with Words [7] provides a number of modelling tools (linguistic values 
and relationships, linguistic filtering of data) for detecting complex phenomena over 
numerical datasets or temporal data series. Its capability for representing fuzzy pro-
files of data (temporal evolution), spatio-temporal and other relationships among data, 
convert fuzzy-based approaches in a powerful tool for approaching the automatic 
annotation of databases when uncertain terms and vocabularies are involved. 

Several science use cases can benefit from this approach. An example of this in the 
field of public health and water microbiology is related to the studies involving chol-
era infections. Cholera is a severe acute diarrheal disease with high mortality and 
morbidity rates in several areas of Asia and Africa, and devastating outbreaks in other 
regions (e.g. Haiti). Existing models rely on highly heterogeneous environmental, 
socio-demographic and geographic datasets, which include parameters such as rain-
fall, winds, sea and air temperatures, zooplankton, demography and economic devel-
opment, among others. Many studies show that climate change will increase cholera 
incidence due to a number of factors, such as heat waves, ocean warming and heavy 
rainfall. The proposed approach would allow to quickly determining the datasets as-
sociated to a parameter, including the climatologies constrained by region and time 
interval. They can then be combined with epidemiological information to develop and 
implement new and improved risk models for the disease [1]. This use case will bene-
fit of research being carried out by the authors focused on the investigation of the 
epidemic dynamics in Malaysia during recent years. 
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