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According to Goebl (2006, 2007) and Maguire & McMahon (2011), the 
choice of methods and models to use, how to quantify relations between dialects, or 
how many features are needed to define a dialectal area are key questions in the 
mapping of linguistic variation.  

The present study uses data from the ongoing project Interactive Atlas of the 
Prosody of Portuguese (Frota (Coord.) 2012-2015) to address these questions, 
including different prosodic dimensions: intonation (Crespo-Sendra et al. 2014, Frota 
et al. 2015), phrasing (Elordieta et al. 2005, Cruz & Frota 2013, Barros in progress), 
and rhythm (Cruz & Frota 2014, Oliveira et al. 2014). The analysis covers 8 urban 
regions distributed along the territory of Portugal. ArcGIS for Desktop was used and 
proved to be an innovative system for mapping linguistic variation, since the software 
of GIS allows the computation of linguistic data combined with geographical and 
statistical information, providing an important contribution to the knowledge of areas 
of variation. Two procedures were used to map prosodic variation in European 
Portuguese (EP): (i) Huff model (for intonation and phrasing), testing the 
representation of nuclear contours (dominant and alternative) and the main phrasing 
pattern (Fig. 1); and (ii) Inverse Distance Weight method (IDW) for rhythm, using 
spatial interpolation methods for the representation of distinctions across varieties by 
combining two different quantitative rhythmic variables (%V and Δ%C).  

Among the existing spatial interaction models, Huff was chosen for intonation 
and phrasing since it is one of the most used in the Geography field to analyze and 
predict patterns of spatial interaction (Cliquet 2006; Haynes & Fotheringham 1984) 
and to generate areas of influence/attractiveness of a given spatial point. As for 
rhythm, the IDW method was preferred because it is a robust method, thus a good 
estimator. In previous work (Oliveira et al. 2014), an index was manually computed 
to convert two dependent variables into a single one, using reference values for %V 
and Δ%C (Ramus et al. 1999, Frota & Vigário 2001), as well as their relative weight 
and impact on the rhythmic classification of each language/variety. However, in order 
to avoid a manual calculation of the index each time data are added to the model, a 
(automatic) solution was found thus reducing possible errors and improving data 
management. Thus, a Linear Regression Model was run to establish the equation 
behind rhythm, with rhythmic class as the dependent variable, and %V and Δ%C as 
predictors. The outputs of the statistical model provide the relative weight of each 
quantitative variable to the rhythmic classification. The resulting equation [rhythmi=-
1.99+(0.09*%V)+(-0.05*Δ%C)] was combined with the IDW method and the results 
are promising (mirroring the previous non-automatic findings), as shown in Fig.1. For 
the phrasing representation, a Huff model was used with an added constraint – 
accessibility, given by the principal road network – in order to test the possible effect 
of population mobility in the geographical representation of language variation (Fig. 
2). 

The current study was enriched with more data points to strengthen the 
geospatial analysis (Huff and IDW), with methods of automatic computation of 
complex variables and with population variables towards the major goal of achieving 
more accurate geographic representation of prosodic variation.   
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Figure 1. Rhythmic variation in EP, on the basis of two quantitative measures (%V and Δ%C) calculated 
for seven urban regions, labeled in the map. Left side: map obtained by means of a manually calculated 
index. Right side: map obtained by means of an automatic index, based on the equation behind rhythm. 

Figure 2. Phrasing pattern across EP varieties variation calculated for eight urban regions, labeled in the 
map. Left side: simple map, without geographical constraints. Right side: map including a geographical 

constraint – accessibility, given by the principal road network. 


