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GIS Data Organization

The basics



-~
- Data can be organized in a variety of ways
Spatial location, content (attributes), frequency of use

Come up with a system and stick to it
1 GIS data becomes confusing quickly
1 GIS files have multiple parts

T When working in GIS you create lots of new files



Data by folder or geodatabase
e

= £35 Folder Connections = £ PortlandMetro

@ £ C\GIS £ bicycle_parking_pdx

¥ E\Geo240 # E3 Crime

¥ E\Geo265 £ HILLRASTER

¥ E\Geo266 # £ MetroLandCover

£ E:\Projects £3 PCC_Lidar

@ B F\ 5 pdx_neighborhoods2011

= £ F\data £3 pdx_neighborhoods2011_new
51 Boulder £3 PHOTO
& £ CENSUS £ PortlandAerials
£3 DEm £ PortlandHeritageTrees
£ Deme £ PortlandStorefrontimpAreas
5] ESRI_GistutorialHealth # 3 THPRD_Beavers
] ESRITutorialData £3 Vanport
® £ Labl £ WhitakerPonds_gpx
# £ NaturalEarth = 3 anno.mdb
B3 NWS [A] arterial_anno_100k
& [ Oregon [A] county_anno_400k
51 PortlandMetro (A] freeway_anno_500k
£ RUS [A] major_arterial_anno_200k
£ scripts [A] river_anno_70k
] Student_generated [A] stream_anno_40k
M & us [A] street_anno_24k
& [ Washington (A] taxlot_anno_Sk

£ WillametteValley



Essential organization tips
-

1 Create a folder for every lab
11 Create a ‘default’ geodatabase

01 Title everything appropriately
Not: export_output

11 Use successional number to version your data



GIS Data models



What is a data model?
e

o Digital representation of some limited part of the
Earth’s surface

o Simplified relationship between the digital model
and the feature being represented
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Why do we need them?
.

o The world is infinitely complex, but:
A computer is finite

A map is finite



GIS data models

-
-1 Vector
1 Points

o Lines

Raster / Image

o1 Polygons
1 Raster
2 Cell based

1 Network
= Flows of data

o TIN

. : <~ emeas
o1 Points connec.’red by lines S
to create traiangles




Vector data



Vector data models

1 Obijects are defined

Points ® Lines
by: ¢ %
Points = e !
. @ O
Lines
Polygons
. . SN 0 2
1 Point, line & polygon
datasets are referred ' Qf
_50%_ &
&

to as ‘feature classes’

Polygons Annotation



Vector data terminology
-

Points. features defined by a single x/y coordinate
Vertices. points defining a line or polygon feature

Nodes. vertices representing the start and end of a
line feature

Polyline. feature comprised of a series of straight
line segments or mathematical curves

Polygon. feature represented by a ‘closed’ series
of polylines (areas)
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Feature Class
-

11 Obijects are defined by points, lines connecting

the points, or polygons bounded by lines

Coordinates: 1,8
Y 3 12
(3,12) ?41%)
(8,10) 5 1 5

1 8

Attributes:
(14.,5) Lot # :1347
Street: Willow Lane
Town: Hopkins
(5,1.5)

00 X



Feature Class

71 Each point has x/y values (can also be a z
component)




Feature Class

71 Each object, or “Feature”, is a single row in the
GIS database

Mame Position Altitug = |Lat H LatDeg LatMin LatSec |
1 N3017.824 W97 44.081 552 1 30 17 324
2 N3017.824 W97 44.083 568 1 30 17 324
3 N3017.824 W97 44.082 577 1 30 17 324
4 N30 17.823 W97 44.082 580 1 30 17 823
5 MN3017.824 W97 44.081 574 1 30 17 324



Feature class

1 “Attributes” are information associated with
features; each attribute is a column in the

database
Mame Position Altitug = |Lat H LatDeg LatMin Lat5ec  Lat
1 N3017.824 W97 44.081 552 1 30 17 324 30.5]
2 N3017.824 W97 44.083 568 1 30 17 324 30.5]
3 N3017.824 W97 44.082 577 1 30 17 324 30.5]
4 N30 17.823 W97 44.082 580 1 30 17 823 30.5]
5 MN3017.824 W97 44.081 574 1 30 17 324 30.5]



Feature Class

1 Good way to represent Discrete objects, e.g.

buildings

“discrete” = constituting a separate, distinct entity)
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Shapetfiles

01 Simple feature class 5 23 FA\data

= £] Boulder

(&) BoulderCityLimits.shp
vector data type (=) COB_BikePedSystem.shp
& Colorado.shp
& Histdist.shp
(& Hydrolegy_Lakes.shp
=] Hydrology_Line.shp
=) Mainrd.shp
(&) OSMPLands.shp
“2] Playground_pts.shp
= Streets.shp
& Subcomm.shp
=) Trails.shp

1 Most common GIS



Shapefile
-
.shp — feature geometry (shape)

.dbf — attribute table
.shx — index file
.pri — map projection info

.sbx and .sbn — spatial index

O O O o 0O 0O

.ain and aih — attribute index



Coverage

1 Topological vector
features

EI@ Mational_Park_Cowverages

] S-'-ored in eOO file A roads PC ARC/INFO coverage
) ﬁl stand
EI streams Arcinfo coverage
formcn. (CII(CI E arnokation
H H arc Coverage feature classes
interchange files or @ ‘
Export files) R wateshed

1 Older data model not
used much anymore



Geodatabase

1 Collection of various

geographic datasets @1 —

E}— { Q‘ A foldar connection

o Primary data format i
d for editi d i
Use Or e Itlng qn ‘ A geodatabase is a store of geographic data organized into geographic datasers

and feature classes. A geodatabase under 2 folder is a single-user geodatabase.

d qfd md nqgement A raster dataset represents imaged or sampled data on 3 rectangular

£rid, It can have one or many raster bands.

Feature classes with

L] (] [ ] [ ] . ' - '
- Build in additionally e R L

types and tables can

M M be placed dircctly L A line feature class is a collecton of simple features with polyline
UnChonq Ill.y undera =TT | geometries.
geodatabase or

under a feature

Behaviors dhim

Behavior for fealure
classes and object

Rules for spatial integrity s | o
Tools for working with g e

Geometric

spatial relationships ey

network feature

WiTh i n a n d b ell.we e n d CI 1'CI c;a:‘:;:lﬁ:::‘,‘: A geometric network defines a set of junction and edge

St feature classes that collectively form a one-dimensional
Relationship classes can be

t x.
Se'l's placed in 2 feature cataser = mr.‘ ¢ : 5 s
or direcdy in a A relationship class is 2 collection of relationships between

secdaabase. features in two feature classes,

A polygon feature class is a collection of simple features with
polygon geometrics.

@

An object class is i table with behavior. It is a2 matrix of rows that
represent objects and columns that represent attribuces.

1l
L1

I A feature datasetis a collacton of featura classes, graphs, and
relationship classes that share a2 common spatial reference.

{_'__

.. A junction feature class contains simple or complex junction
features thae pardcipats in a geometric natwork

Rl

|__t .

An edge feature class contains simple or complex edge
featuras that pardcipate In a geometric network.

IS

[
v

r.
L



Topological data
-

1 Has explicit spatial relationships

Connectivity: Lines that cross or touch are connected to
one another

Planar: Lines and polygons cannot overlap

Contiguity: Polygons that share a border are
contiguous and adjacent — they don’t overlap and are
next to each other



Simple v. Topological data
..\ _\

i node
- crossed lines y

crossed

lines no7

overlap
area




Vector Data Model

-
1 Advantages
Vector is ‘correcter’ (more accurate)
Intuitive
Analytical capabilities
Easy to edit
Better cartography
Includes topology

-1 Disadvantages
Complex features / data structure

Time consuming to design (topological)
Software dependent



Raster data



Raster data model
e

o1 Contains array of cells (pixels) that are organized
in columns and rows

COLUMNS

ROWS

Water

Grass




Raster data
e

1 AHributes are associated with each cell

1 Used mostly for continuous data (i.e. rainfall or
elevation)

1 Can also be used to represent discrete data



Raster v. Vector
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Raster data resolution

—™ 10m —™ 20 m —

A= 400 m?
100 m?

16 cells 4 cells



Raster data resolution

1:12,500 1:25,000 1:50,000




Examples of raster data types
=
7 ESRI Grid

-1 ESRI geodatabase

-1 ERDAS Imagine (.img)

1 MrSID (.sid)

1 Other image formats (.tif, .jpg)



Aerial photograph




Hillshade - LiDAR




Satellite image




Raster data model

-~
1 Advantages
Simple data structure
Large # of common, software independent formats
Faster processing time (generally)
-1 Disadvantages
Large datasets
Cartographic limitations

Limited analytical capability



Network data model



Network data model
e

1 A system of points and lines defining how flows
move through a network (i.e. streams, streets)

o Linear Referencing: features are stored as
distances along a network
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You can view a network as a collection of geographic objects such as rails, roads,
stations, and bridges and also as a pure network of edges and junctions.

”.t\ '“""--u.",«_\“ @ b= _ @
Airport  Airline route ’%’\ s @ I
Airline route ‘\’
Highway

Railroad @

Railroad

Highway &
"y ®

Bridge

Navigable river

Geographic view Network view




TIN data

Triangulated Irregular Network (TIN)



TIN data model

1 Created from a series of points with x/y/z
coordinates (3D)

11 Points are connected by lines to form triangles



TIN data model
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TIN data model
e

1 Used to represent continuous surfaces (i.e. rainfall or
elevation)

1 Best used when the density of data points varies
(irregular spacing of data points)



