
MAPPING ELDERLY MIGRATION IN BRAZIL USING DATA OF 2000 

INTRODUCTION: 

Brazil finds itself in an advanced phase of the process of demographic transition. 

The shrinking of the base of the aging pyramid and the growth of its vertex are 

already noticeable. The elderly population that formerly comprised just 4% of the 

population in the beginning of the transition process (1940 census) ended up as 

almost 9% in the 2000 census and is predicted to reach more than 12% in the 

2020 census.  

A new phenomena that concern these migratory fluctuations has been taken to 

note and has been the studies of various research projects in the academic 

environment: a decline in net migration rate from traditionally underdeveloped 

regions (mainly the northeast) to more industrialized regions (primarily the 

southeast).  

This decline in the net migration rate can be partly explained by return migration. 

Considering that part of this return migration occurs mainly by elderly people and 

that participation of the elderly will grow in the country, it is of fundamental 

importance to know migratory patterns of the elderly vis-à-vis the younger so as to 

foresee the spatial redistribution of the elderly population that will eventually result 

in the reformulation of social policy to better regionally allocate national resources. 

Spatial analysis and GIS are widely used in order to study such events (Bailey and 

Gatrell, 1996). Specifically in this case, Tobler’s approach is used (Tobler, 1976) 

for mapping the flows and, for the identification of migration patterns. 

TOBLER’S APPROACH: 

If a potential migrant is taken at random in a population sample and is “thrown in 

the air”, there will be a general migration tendency that this person will follow. 

Tobler calls this tendency a “wind” (Tobler, 1976). He has focused on the 

difficulties associated with the symmetry of the gravity model and tried to remove 

this problem introducing the “wind” in order to account for interaction in particular 



directions. The approach facilitates the description of large flow matrices by 

analyzing the asymmetric part of the from-to-tables.  

It is interesting to see that the antecedents of the approach were motivated by the 

calculation of geographical locations from data on separations or on interaction. 

The inversion of models was used: for example, the social gravity model can be 

written as: 

( )ijjiij DfPPKM ..=  

 

And the inversion is 











= −

ji

ij

ij
PKP

M
fD 1

 

The problem was that the social gravity model is symmetric, i. e, Dij = Dji and Mij 

must be equal to M ji. In practice the data are different (M ij ≠ M ji). This would imply 

that if the model is inverted, Dij ≠ Dji.  

He stated that has “the consequence that the tri-lateration solution can result in 

more than one geometrical configuration or that the standard errors of the position 

determination are increased” (Tobler, 1976. p .2).  

To overcome this problem, a “wind” was introduced in order to facilitate interaction 

in some direction. This vector is estimated by the data. In its formal aspect, each 

location i, with coordinates (x, y), has associated with a vector with magnitude and 

direction:  
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Where ( ) ( )222

ijijij yyxxD −+−= . For the complete algebraic development, see 

Tobler (1979).  

 



When we have an incomplete matrix for a set of data, to overcome that situation a 

complete set of data is generated, using Baxter entropy program (Tobler, 1976). 

The program follows Wilson’s derivations of the gravity model using entropy-

maximizing techniques. It has three variations and one can use a complete matrix 

or only the marginals as input. The program permits two variations with the gravity 

model or with the entropy model. In our case the last option was used and gave a 

correlation coefficient with real data of 82%.  

In the research described here we have found also that a twenty seven by twenty 

seven movement table with 729 entries can be studied fairly easily using GIS 

environment. This size corresponds to a state-to-state Brazilian migrations table. 

Looking to other examples, it is usually not necessary to draw more than 25% of 

the flow arrows. The Wind and Pot flow programs of Waldo Tobler are used to plot 

the basic flows and Transcad and Map viewer are used to construct the final maps. 

The micro data of 2000 Brazilian Population Census is used for the migration 

tables. 

RESULTS: 

Figures 1-3 show the results of the application of this technique to Brazil for 1995/ 

2000. It is interesting to see general tendencies going to south west, and north 

because the attractions of São Paulo. Tables 1 to 3 present the data base (tables 1 

and 2) and some analisyses (table 3) that are carried out in this paper. The 

migration flows among all the states including the intra-state migration (main 

diagonal) is presented in table 1and 2. The data related to youngest population is 

presented in table 1, and the data for elderly flows in table 2. Looking for these 

tables some important aspects are pointed out: 

First of all one can find a much smaller number of the elderly migrants in any 

observed flow. This result is expected, due not only to the size of the elderly 

population, but also to the fact that this population is characterized by little mobility. 

The data shows a phenomenon well known among the demographers that the 

elderly mobility is less intense and those mouvements are basically short distances 

flows. 



In order to verify patterns and find profiles Table 3 generated and represent 

“normalized” data. In this table zero indicates there is no difference between the 

behavior of the young and of the elderly. The positive value indicates that relative 

migration of the elderly is higher than that of the young, and, consequently, a 

negative value indicates the opposite. Most of flows do not show significant 

differences between the young and the elderly. The main diagonal shows the intra-

state migration and the more intensive elderly migration flows. Out of the main 

diagonal some flows are important: the elderly migration from Minas Gerais to Rio 

de Janeiro and São Paulo, from Paraná to São Paulo and from Rio Grande do Sul 

to Paraná and São Paulo. Probably, these flows are return migration. Related 

probably in function of economic factors. 

TABLES   AND  MAPS : 
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