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GIS	  Data	  &	  Organiza/on	  

What	  is	  the	  purpose	  of	  your	  GIS	  project(s)?	  
	  
How	  will	  the	  GIS	  data	  be	  used?	  
	  
Analysis?	  Presenta/on?	  Decision	  making?	  
	  
Resolu/on?	  Scale?	  Accuracy?	  Metadata?	  



1.  GIS	  data	  types	  
(vector	  vs	  raster)	  

2.  GIS	  data	  formats	  
(shapefile,	  geodatabase,	  etc)	  

3.  Organiza/on	  
(data	  models)	  



Images	  from	  gis.washington.edu	  

The	  Real	  World	  

Represented	  in	  raster	  format	  

Represented	  in	  vector	  format	  
(points,	  lines,	  polygons)	  

What	  sort	  of	  features	  do	  we	  want	  to	  use	  to	  
	  represent	  our	  area	  of	  interest	  on	  the	  earth?	  



Consider	  a	  river	  represented	  as	  a	  raster	  



Feature	  Conversion	  
	  
Once	  data	  is	  rasterized,	  it	  
is	  impossible	  to	  simply	  
use	  the	  raster	  and	  re-‐
create	  the	  original	  vector	  
feature(s)	  



•  simple	  and	  easy	  to	  
reference	  

•  map	  overlays	  are	  
efficiently	  processed	  

•  geographic	  units	  are	  
consistent	  in	  size	  
and	  shape	  (spa/al	  
rela/onship	  is	  
constant)	  

•  beWer	  
representa/on	  of	  
con/nuous	  surfaces	  

•  no	  conversion	  
required	  for	  a	  larger	  
number	  of	  data	  
sources	  



Raster	  disadvantages	  
•  data	  redundancy	  
•  topographical	  rela/onships	  are	  hard	  to	  
trace	  and	  build	  

•  less	  aesthe/cally	  pleasing	  
•  transforma/on	  of	  spa/al	  data	  coded	  in	  a	  
raster	  structure	  tends	  to	  be	  distorted	  

•  accuracy	  in	  computa/on	  and	  processing	  is	  
low	  



Coding	  
Problems	  



Vector	  advantages	  

•  less	  data	  redundancy	  
•  discrete	  features	  are	  clear	  &	  con/nuous	  
•  topology	  can	  be	  clearly	  iden/fied	  

–  topology	  is	  the	  spa/al	  rela/onship	  between	  map	  
features	  

•  greater	  precision	  in	  computa/on	  



Coordinate	  System	  

(φo,λo) 
(xo,yo) 

X 

Y 
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A planar coordinate system is defined by a pair 
of orthogonal (x,y) axes drawn through an origin 



Map	  projec/ons	  
	  are	  dis/nguished	  by	  their	  
suitability	  for	  represen/ng	  a	  

par/cular	  por/on	  and	  amount	  of	  
the	  earth’s	  surface,	  and	  by	  their	  
ability	  to	  preserve	  distance,	  area,	  

shape,	  or	  direc/on.	  



Data	  formats	  

•  Coverage 	   	  ArcInfo	  
•  Shapefile 	   	  ArcView	  
•  Geodatabase 	   	  ArcGIS	  
•  KML 	   	   	  GoogleEarth	  

geospa'al	  

tabular,	  imagery,	  
drawings,	  documents,	  etc	  



Coverage	  or	  Grid	  

MyWorkspace	  

Cover1	  

Cover2	  

info	  

Import/export	  	  
Interchange	  files	  

*.e00	  
	  
OR	  
	  

Manage	  in	  	  
ArcCatalog	  



Shapefile	  
Deceiving	  name	  	  à	  	  At	  least	  three	  files	  

shapefile.shp,	  shapefile.shx,	  shapefile.dbf	  
	  

As	  many	  as	  12	  files	  can	  make	  up	  a	  shapefile	  
(*.sbn,	  *.prj,	  *.ain,	  *.xml,	  etc)	  

	  
Easy	  to	  miss	  a	  file	  using	  Windows	  Explorer	  

Use	  ArcCatalog	  



Geodatabase	  

•  Store	  spa/al	  features	  and	  
their	  aWributes	  in	  the	  
same	  RDBMS	  

•  Feature	  classes	  can	  be	  
stand-‐alone	  or	  grouped	  
in	  a	  feature	  dataset	  

•  Feature	  datasets	  model	  
spa/al	  rela/onships	  

www.esri.com	  





Geodatabase	  advantages	  

•  Can	  store	  mul/ple	  feature	  classes	  in	  a	  single	  
file	  

•  Ability	  to	  save	  labels	  as	  annota/on	  feature	  
classes	  

•  Ability	  to	  create	  domains	  for	  aWributes	  



Domains	  

•  Define	  valid	  values	  for	  an	  aWribute	  field	  or	  
subtype	  

•  Minimizes	  data	  entry	  mistakes	  

•  Subtypes	  are	  a	  way	  to	  group	  features	  of	  one	  
feature	  class	  into	  subsets	  based	  on	  an	  
a>ribute	  value	  



http://www.esri.com/news/arcuser/0309/files/9reasons.pdf 





Data	  models	  

•  Centralized	  management	  of	  a	  wide	  variety	  of	  
geographic	  informa/on	  in	  a	  DBMS	  

•  Versioning	  that	  allows	  simultaneous	  edi/ng	  by	  
mul/ple	  editors	  and	  transac/onal	  views	  of	  the	  
geodatabase	  

•  Custom	  (or	  intelligent)	  features	  that	  have	  behavior,	  
edi/ng	  rules,	  and	  rela/onships	  



Behavior	  

•  rela/onships,	  	  
•  valida/on	  rules,	  	  
•  subtypes,	  and	  
•  default	  values	  



Data	  Models	  

	  
•  hWp://www.esri.com/soeware/arcgis/
geodatabase/index.html	  

•  hWp://www.esri.com/soeware/arcgis/
geodatabase/data-‐models.html	  	  

	  















Simple database 
Advanced applications 

Smart database 
Simpler applications 



Ques@ons	  


