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INTRODUCTION : GRAVITY MODEL 
 The gravity model is a popular mathematical model used to 

predict the interaction between two or more places.  

 

 In geography it has been used to simulate a variety of 
flow patterns, such as traffic and mail flows, telephone 
calls, and migration. 

 

 Essentially, the gravity model can be used to account for 
any interaction or flow that is expected to move from one 
place to another.  

 

 This idea has generated many mathematical manipulations 
of the model.  
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CONCEPTUAL BACKGROUND 

 The original gravity model is based on Newton's law 
of gravitation, expressed as : 

  Gij= MiMj /(dij)2  
 where Gij is the gravitational bond between objects i and j,  

 G is the gravitational constant, 

  Mi and Mj are measures of the attractiveness of masses i 
and j, 

  and d2 ij the square of the distance between objects i and 
j.  

 The theoretical principle of the gravity model is two fold: 

(1) The degree of interaction is directly proportional to the size 
of the Ma 

 (2) The degree of interaction is indirectly proportional to the 
distance that separates them. 

 
©Dr.Supriya 



GRAVITY MODEL  
 Social scientists have been using a modified version of Isaac Newton's 

law of gravitation to predict the movement of people, information, and 
commodities between cities and even continents. 

 

 The Carey-Stewart-Warntz conceptualized "gravity model", of the so-
called "social physics school" of geographical research, one of the four 
schools of quantitative geography, according to human geography 
historian Ron Johnston, in which population potential maps, or 
distributions of populations divided by distances between cities, are 
central. 

 

 It takes into account the population size of two places and their 
distance. Since larger places attract people, ideas, and commodities 
more than smaller places and places closer together have a greater 
attraction, the gravity model incorporates these two features. 

 

 The relative strength of a bond between two places is determined by 
multiplying the population of city a by the population of city b and then 
dividing the product by the distance between the two cities squared. 
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THE GRAVITY MODEL  
 
 The gravity model was expanded by William J. Reilly 

in 1931 into Reilly's ”law of retail gravitation” to 
calculate the breaking point between two places where 
customers will be drawn to one or another of two 
competing commercial centers. 

 Equation :  

 
 Where a & b is two centres, Pa & Pb is its Population; 

 Dab is distance between the centres a and b; 

 Mab is Interaction between two centres 

𝑀𝑎𝑏 =
𝑃𝑎𝑃𝑏   

 𝐷𝑎𝑏  
2

 

a b 

Pa -4500 Pb  -6000 

Dab - 7 km 

Breaking point-3.6 km 
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GRAVITY MODEL …. 
 The basic gravity model formulation is the foundation of origin-

and destination-specific models. It takes the following form: 
where I ij is the interaction between places i and j, k is a 
constant, Pi and Pj are measures of the size of places i and j 
(e.g., populations), dij is the distance between places i and j, 
and b is the friction of distance. 

 

  Larger values of b indicate that the interaction between i and j 
declines more rapidly with increased distance. Commonly, origin-
specific models are used to predict flows from one place of 
origin to several destinations. 

 

  With destination-specific models, flows are predicted from 
several origins to one destination.  

 

 The gravity model was later reformulated to account for a 
network of interactions between places.  
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GRAVITY MODEL …. 
  

 E. G. Ravenstein applied these principles and the gravity model 
concept to the social sciences with a study of migration patterns 
during the 19th century. 

 

 Generally, three types of gravity model have evolved since 
Ravenstein's formulation:  

 

 (1) Origin specific,  

 (2) Destination-specific, and  

 (3) Network or Potential models.  

 

 Potential model is important in geographical research. Results of 
the potential model show the position of each place relative to 
all other places. Often, the results are illustrated spatially with 
a potential surface map.  
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OTHER MODELS 
Some other models based on Gravity Model 
 
 Gravity Model is Further Developed in different calculation of 

Potentials like as: 
 

 Working  Population Model: Mab= WPa WPb/(dab)2 

 
 Goods Shop Model: Mab= SaSb/(dab)2   Where S = Shops 

 
 Population Density Model: Mab= PDaPDb/(dab)2  

 

 Per Capita Income Model: Mab= PCIaPCIb/(dab)2 
 

 Travels Mean Model: Mab= MTaMTb/(dab)2 
 

 Communication line Model: Mab= MCaSMC/(dab)2 
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CRITICISM  
 
 Opponents of the gravity model explain that it can not be 

confirmed scientifically, that it's only based on 
observation.  

 Most criticism of the gravity model has concerned its use 
as a predictive tool.  
 

 They also state that the gravity model is an unfair method 
of predicting movement because it's biased toward historic 
ties and toward the largest population centers. Thus, it 
can be used to perpetuate the status quo. 
 

 Others believe that the model is biased toward existing 
spatial patterns and that this will perpetuate the status 
quo. 
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MODEL QUESTIONS 
Q1. Describe the conceptual background of ‘Gravity Potential Model’ ?  

Q2.The Population and distance are the two most significant factors 
in determining the extent of the relationship and interaction 
between two cities. Explain this statement with reference to 
Gravity Model. 

Q3. Critically Examine the Gravity Potential model. 

Q3. Write short Notes on: 
I. Reilly's The law of Retail Gravitation Model  

II. Ravenstein’s Gravity Potential Model 
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