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Previous similar work  

 Goebl (2006, 2007), Maguire & McMahon (2011), inter alia 
explored several difficulties in mapping variation in 
English: 

- how to quantify relations between dialects? 

- how many features are needed to define a dialect area?  

- how to delimit isoglosses when 2 non-contiguous varieties 
share similar features? 

 
  The amount of data constrains its cartographic 

representation: fair amounts of data are needed to 
propose areas of variation or to draw isoglosses. 
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Our goal  

 To define a methodology to map prosodic variation in two 
of the three dimensions investigated within InAPoP: 

 Dealing with the challenge of mapping... 

 ... Intonation 

- The simple mapping of the dominant nuclear contour 
might not provide sufficient information on each variety 
(e.g. 2 varieties may present the same dominant contour, 
but ≠ alternative contours, with ≠ weights). 

- A given nuclear contour may be the dominant one in one 
variety and the alternative one in another variety 
(geographically contiguous or not). 
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- Some varieties may present one single nuclear contour to 
convey a specific sentence type or pragmatic meaning, 
but other varieties may present a wide range of 
alternatives   it could reflect the relationship between 
varieties (in contact and/or non-contiguous). 

   

 
  
... Rhythm 

- Cartographic representation of the combination of more 
 than one quantitative variable (%V and ∆%C). 

 However: the joint representation of the dominant and of 
 the alternative contour(s) could affect the readability and 
 the interpretation of variation data. 



Materials 
The InAPoP Project 
 (http://www.fl.ul.pt/laboratoriofonetica/InAPoP/) 

 
 

 

 

 

 

Data from the ongoing Project InAPoP, which aims to 
analyse 3 main prosodic dimensions – phrasing, 
intonation and rhythm – in 2 geographical points (urban 
and rural) in each of the 18 Portuguese districts (+islands, 
+10 locations in the Brazilian Atlantic coast). 

Selected materials: 
 
  

  

   

 
  

 

- 3 speakers per 
region, age 20-45 
years 

- 7 EP urban areas 
 Braga (Bra) 

 Ermesinde (Por) 
 Castelo Branco (CtB) 

 Lisboa (SEP) 

 Évora (Eva) 
 Castro Verde (Ale) 
 Albufeira (Alg) 



Materials 
The InAPoP Project 
 (http://www.fl.ul.pt/laboratoriofonetica/InAPoP/) 

 
 

 

 

 

 

  Intonation 

- nuclear contours of neutral yes-no questions 
 main/dominant nuclear contour 
 alternative contour (type and weight) 

- 2 tasks 
 Discourse Completion Task (DCT) (Blum-Kulka, House & Kasper 1989) 

 189 sentences (3 x 3random x 3speakers x 7 regions) 

  
 Reading Task 
 420 sentences (10 x 2random x 3speakers x 7 regions) 

- ToBI labelling system for Portuguese (Frota 2000, 2014)  

 



Materials 
The InAPoP Project 
 (http://www.fl.ul.pt/laboratoriofonetica/InAPoP/) 

 
 

 

 

 

 

  Rhythm 
- 1 task (Reading Task), 2 corpora 
 Ramus et al. (1999) corpus (translated and adapted for 

Portuguese - Frota & Vigário 2001) 

 210 sentences (5 x 2 random x 3 speakers x 7 regions) 

 20F corpus: comparative EP/BP corpus (developed within 

the Project Rhythmic Patterns, Parameter Setting and 
Language Change - Fapesp, Brazil) 

 840 sentences (20 x 2 random x 3 speakers x 7 regions) 

- 3 measures were calculated (Ramus et al. 1999; Frota & Vigário 2001): 
 the proportion of vocalic intervals (%V) 
 the variability of consonantal intervals (∆C) 
 the normalized measure of the variability of C int. (∆%C) 

 



Materials 
Mapping methods (GIS) 

 
 

 

 

 

 

The mapping methods used involve Geographical 
Information Systems (GIS), spatial interaction and 
interpolation methods (Bailey & Gatrell 1995, Cliquet 2006). 

- Spatial interaction methods: generate spheres of influence 
of a given variable, allowing to predict, on the basis of a 
few selected geo points, how much a given factor can 
spread to adjacent points. 

- Spatial interpolation methods: using a known scattered 
set of points, the unknown points are calculated with a 
weighted average of the values available at the known 
points.   

  
   

Intonation 

Rhythm 
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DCT 

Urban 
area 

Main contour 

Bra (H+)L* LH% 

Por L*+H H% 

CtB H*+L L% 

SEP H+L* LH% 

Eva (H+)L* LH% 

Ale L* H% 

Alg L*+H H% 

 Low/falling nuclei and 
rising tonal boundaries 
dominate. 

- Only in CtB yes-no 
questions are produced 
with a falling pitch 
movement. 

- Only 2 regions present a 
all-rising contour: 

 in the North: Por 
 in the South: Alg    

H*+L L% 

Table 1 – DCT: main contour type across 

EP urban areas.  
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DCT 

Urban 
area 

Main contour 
Alternative 

contour 

Bra (H+)L* LH% H+L* LH% 

Por L*+H H% L*+H HL% 

CtB H*+L L% H+L* LH% 

SEP H+L* LH% H+L* L% 

Eva (H+)L* LH% H+L* LH% 

Ale L* H% H+L* LH% 

Alg L*+H H% H+L* L% 

 The most frequent alternative contour in most regions is the 
SEP one (Por and Alg are the exceptions): 

- Por: only the boundary tone changes 
- Alg: the whole pitch configuration changes  

Table 2 – DCT: 

most frequent 
alternative contour 
type across EP 
urban areas.  
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Reading task 

Urban 
area 

Main contour 

Bra (H+)L* LH% 

Por L*+H H% 

CtB L+H* L% 

SEP H+L* LH% 

Eva (H+)L* LH% 

Ale L* H% 

Alg L*+H H% 
Table 3 – Reading Task: main contour 

type across EP urban areas.  

 Low/falling nuclei and 
rising tonal boundaries 
dominate. 

- Only 2 regions present a 
all-rising contour: 

 in the North: Por 
 in the South: Alg 

- Only in CtB yes-no 
questions are produced 
with a ≠ main contour 
from DCT: rising-falling 
(vs. falling).    

= DCT 

= DCT 
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Urban 
area 

Main contour 
Alternative 

contour 

Bra (H+)L* LH% H+L* LH% 

Por L*+H H% L*+H HL% 

CtB L+H* L% L* H% 

SEP H+L* LH% L*+H H% 

Eva (H+)L* LH% (H+)L* L% 

Ale L* H% H+L* LH% 

Alg L*+H H% L*+H HL% 

 SEP contour: not the most frequent alternative anymore. 

 Por and Alg present the same main and alternative contours. 

 In most regions, the whole pitch configuration changes from 
the main to the alternative contour (CtB, SEP, Ale, Eva).   

Table 4 – Reading 

Task: most 
frequent alternative 
contour type across 
EP urban areas.  

Reading task 



The challenge of mapping 
intonation 

 
 

 

 

 

 

 

  
   

 
  

 

 

 

Reading task 
 Similarities 

 Main contour: 
low/falling nuclei 
+ rising 
boundaries. 

 Similar spheres of 
influence. 

 Alternative 
contour: only in 
Bra, Por and Ale it 
remains the same 
across speech 
styles. 

DCT 

Figures 1 and 2 – Neutral yes-no questions (main and 

alternative contours): DCT vs. Reading Task. Probabilistic Huff 
model (spatial interaction method).   



The challenge of mapping 
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 Differences 

 Main contour in 
CtB: falling in 
DCT vs. rising-
falling in the 
reading task. 

 Alternative 
contour: the SEP 
one dominates in 
DCT, but not in 
the Reading Task. 

 

 

Figures 1 and 2 – Neutral yes-no questions (main and 

alternative contours): DCT vs. Reading Task. Probabilistic Huff 
model (spatial interaction method).   

Reading task DCT 
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Reading task 

Urban 
area 

%V Δ%C Rhythm class 

Bra 43,2 3,0 +syllable 

Por 43,4 2,8 +syllable 

CtB 39,9 2,8 +stress 

SEP 46,6 2,6 +syllable 

Eva 40,1 2,8 +stress 

Ale 46,0 2,8 +syllable 

Alg 38,6 2,9 +stress 
Table 5 – Reading Task: rhythmic properties of 7 

urban areas (average values of 2 corpora).  

 Main conclusions: 

- Mixed rhythmic 
properties along the 
coast (%V, Δ%C). 

- Stress-timing in interior 
regions, with the 
exception of Ale. 

 %V seems to be 
enough to organize 
these regions in rhythm 
classes: reference value 

 >> Dutch (stress-timed 
language) - %V 42,5 .   



The challenge of mapping 
rhythm 

 
 

 

 

 

 

 

  
   

 
  

 

 

 

%V and Δ%C %V only 

Figures 3 and 4 – Rhythmic properties in 7 urban areas. 2 

quantitative measures vs. 1 single measure. Inverse 
Distance Weighting model (spatial interpolation method).   

 Main conclusions: 

- At least for these 
urban areas, %V is 
enough to have a 
general overview of 
the rhythmic 
properties of each 
region: + stress-
timing in interior 
regions (Center-South) 
vs. – stress-timing in 
coastal regions 
(North-Center). 
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The analysis of intonational and rhythmic properties of the 
 7 urban areas already mentioned and the geographical 
 distribution of these properties allow to capture surfacing 
 patterns.  

The comparison across speech styles also provides 
important information to build a prosodic profile of EP 
varieties by adding either general or particular (speech 
style-dependent) details: 

- main contour of neutral yes-no questions: globally the 
same across speech styles. 
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- most frequent alternative contour: the SEP one dominates 
in DCT, but not in the Reading Task. 

- alternative contour: only in Bra, Por and Ale it remains the 
same across speech styles. 

- only 2 regions present a all-rising main contour, which is 
consistent across speech styles: Por (North) and Alg 
(South).  

 

Rhythmically, the interior regions (Center-South) are more 
 stress-timed (Ale is the exception) whereas the coastal 
 regions (North-Center) are less stress-timed. 
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1. More data and more geo points must be analyzed in 
order to provide more accurate (or less probabilistic) 
geographical representations, thus more detailed profiles 
per region and/or per speech style. 

2. The clustering of several prosodic features may build a 
more complete and accurate prosodic profile (but 
prosodic features may vary independently). 

3. This prosodic profile will allow to define dialectal areas – 
prosodic variation is non-contiguous. A comparison with 
dialectal areas delimited on the basis of either segmental 
and syntactic variation is needed and will also feed the 
profile of each variety.  

 

To be continued… 



Muito obrigado! 

Thank you! 
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