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socioeconomic indicators in Tijuana 
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Motivation: 
   Tijuana River Watershed drains across borders 
   Land cover (VIS) impacts runoff and sediment loading to TJ estuary 
 
Research questions 
   What is the proportion of vegetation, soil and impervious surface? 
   How do VIS fractions change with time since urbanization? 
   What is the socioeconomic structure of VIS? 
   Can VIS and other variables predict socioeconomic attributes? 



What are the VIS fractions? 

Landsat image classification 
into impervious surface, 
 soil and vegetation 



How do VIS fractions change with time since urbanization? 

Theory from US: 
  Brief period of soil exposure 
 during construction 
  Transition to Veg + Impervious 

Observed in Tijuana: 
 
Why isn’t there a big, sudden 
expansion of bare soil? 
 
Why does soil remain high for 
so long? 



What is the 
socioeconomic structure 
of land cover? 
 
Is vegetation associated 
with wealth, and 
concrete with poverty, 
as in the US? 

Marginality Index 



Wealthy areas have more impervious surfaces (concrete) than poor areas 
Small difference in vegetation by marginality, mostly due to topography, undeveloped area 
  * Opposite of pattern in USA 



Poor areas are recently urbanized and have high soil fractions. 
Rich areas are both recently and long-urbanized, but have low soil fractions (and veg) and 
 high impervious fractions. 



Periphery 
  Urbanized < 5 years 

Poor 

Rich 



Griffin-Ford Model (1980).   



Infrastructure indicators can be (sort of) predicted by land cover 
Health indicators not 
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80% of roads unpaved 
Gullies filled after each storm  





Sheetwash/rill 

Road gullies 

Channel erosion 

Road erosion is a dominant source of sediment in Goat Canyon 



Map of potential sediment production in Tijuana by census tract 


