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•  Urban	
   areas	
   have	
   been	
   expanding	
   rapidly	
   in	
   the	
  
world,	
   especially	
   in	
   developing	
   countries.	
   With	
  
this	
   rapid	
   urban	
   growth,	
   several	
   environmental	
  
and	
  social	
  problems	
  have	
  appeared.	
  	
  

	
  
•  BeRer	
  understanding	
  of	
   land	
  use	
   and	
   land	
   cover	
  

(LULC)	
   change	
   will	
   facilitate	
   urban	
   planning	
   and	
  
constrain	
  these	
  poten,al	
  problems.	
  	
  

•  As	
  one	
  of	
  the	
  four	
  municipali,es	
  in	
  China,	
  Tianjin	
  
has	
   experienced	
   rapid	
   urbaniza,on	
   and	
   such	
  
trend	
  is	
  expected	
  to	
  con,nue.	
  Relying	
  on	
  remote	
  
sensing	
  (RS)	
  and	
  geographical	
  informa,on	
  system	
  
(GIS)	
  tools,	
  this	
  study	
  inves,gates	
  LULC	
  change	
  in	
  
Tianjin	
  city.	
  	
  Fig.1:	
  Loca,on	
  of	
  the	
  study	
  area. 

Introduc)on	
  

Fig.3:	
  Spa,al	
  paRerns	
  of	
  five	
  variables:	
  (a)	
  distance	
  to	
  
roads;	
   (b)	
   distance	
   to	
   subways;	
   (c)	
   distance	
   to	
   the	
  
capital	
  bus	
  sta,ons;	
  (d)	
  distance	
  to	
  CBDs;	
  (e)	
  distance	
  
to	
  markets. 

Materials	
  and	
  Methods	
  
Data	
  	
  
•  Landsat	
  5	
  TM	
  (1995),	
  Landsat	
  7	
  ETM+	
  (2005)	
  and	
  

Landsat	
   8	
   OLI	
   (2015)	
   from	
   USGS.	
   All	
   imageries	
  
chosen	
  were	
  cloud	
  free	
  and	
  	
  in	
  the	
  same	
  season.	
  

•  Administra,ve	
  boundary	
  shape	
  file.	
  
Pre-­‐processing	
  
•  No	
  geometric	
  and	
  radiometric	
  correc,on	
  (already	
  

done	
  by	
  USGS)	
  
•  Mosaicking,	
   Clipping,	
   projec,ng,	
   geo-­‐referencing	
  

etc.	
  
Classifica)on	
  
•  Training	
  sample	
  selec,on	
  and	
  crea,ng	
  signatures.	
  
•  Maximum	
  (supervised)	
  classifica,on	
  applied	
  using	
  

ENVI	
  5.2	
  sofware.	
  
	
  

Fig.2:	
  Process	
  of	
  simula,on	
  in	
  urbaniza,on	
  modeling. 

Modeling	
  
The	
  Model	
  
•  Cellular	
  Automata	
  (CA)	
  model	
  and	
  Markov	
  Model	
  

were	
   used	
   	
   for	
   modeling	
   future	
   LULC	
   in	
   2015,	
  
2025	
  and	
  2035.	
  

•  CA	
   model	
   was	
   applied	
   using	
   IDRISI	
   Sofware	
  
(Version	
  17.02).	
  

Variables	
  
•  Distance	
  to	
  roads.	
  
•  Distance	
  to	
  subways.	
  
•  Distance	
  to	
  bus	
  sta,ons.	
  
•  Distance	
  to	
  CBDs.	
  
•  Distance	
  to	
  markets.	
  
•  DEM	
  
•  Slope	
  

Results	
  
LULC	
  Modeling	
  	
  	
  

Table1:	
  LULC	
  classifica,on	
  sta,s,cs. 

Table2:	
  The	
  rate	
  of	
  change	
  for	
  LULC. 

Model	
  Valida)on	
  
	
  

•  FoM:	
  14.73%	
  
	
  

•  K-­‐histogram:	
  0.83	
  
	
  

•  K-­‐loca,on:	
  0.86	
  
	
  

•  K-­‐simula,on:	
  0.51	
  

Fig.4:	
   Land	
   use	
   and	
   land	
   cover	
   (LULC)	
   in	
   1995	
   (a),	
  
2005(b),	
   2015(c),	
   change	
   map	
   from	
   1995–2005	
   (d),	
  
and	
  change	
  map	
  2005–2015	
  (e).  

Fig.5:	
  Actual	
  map	
  in	
  2015	
  (a),	
  simula,on	
  map	
  in	
  2015	
  
(b),	
  and	
  error	
  map	
  (c).	
   

Simula)on	
  	
  	
  

Fig.6:	
  Simula,on	
  LULC	
  in	
  2025	
  (a)	
  and	
  in	
  2035	
  (b),	
  and	
  
change	
  map	
  2025–2035(c).	
   

Conclusion	
  

•  14.55%	
  of	
  built-­‐up	
  areas	
  were	
  changed	
  into	
  cropland	
  from	
  2005	
  to	
  2015.	
  It	
  is	
  because	
  per	
  capita	
  cul,vated	
  land	
  size	
  in	
  China	
  is	
  less	
  than	
  40%	
  of	
  the	
  world	
  average.	
  

•  From	
  the	
  simula,on	
  map	
  in	
  2025	
  and	
  2035,	
  the	
  major	
  roads	
  and	
  subways	
  in	
  the	
  study	
  area	
  will	
  have	
  an	
  enormous	
  influence	
  on	
  urban	
  growth	
  in	
  the	
  near	
  future.	
  	
  

•  The	
  analysis	
  contributes	
  to	
  the	
  understanding	
  of	
  the	
  development	
  process	
  in	
  the	
  Tianjin	
  area,	
  which	
  will	
  facilitate	
  future	
  planning,	
  as	
  well	
  as	
  constraining	
  the	
  poten,al	
  	
  
	
  	
  	
  	
  	
  nega,ve	
  consequences	
  brought	
  about	
  by	
  future	
  LULC	
  changes.	
  	
  

Markov transition probability matrix  
Table3:	
  Matrix	
  in	
  LULC,	
  1995–2005	
  (%). 

Table4:	
  Matrix	
  in	
  LULC,	
  2005–2015	
  (%). 


