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Outline

e Spatial Databases
* Spatialite
* Creating a custom GIS application with Spatialite

— Network Routing & Shortest Path

— Time Series Data management
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‘%" \What Is a Geodatabase?

N

* Relational Database:
— The data is stored in Tables (Relations)
— Scalability
— Multi-user read and write access

» Spatial Database (Geodatabase):

A database designed to store, query, and
manipulate geographic information and spatial
data.
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* Water Management System

Canal
Name
Length
Recipient

Diversion
Canal ID
Location
Operator
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Discharge
Station ID
Time

Discharge
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Length
Recipient

Diversion
Canal ID

Shapefile Approach

Location
Operator

Geodatabase (Spatialite)

* Canal.shp

* Canal.dbf

e Canal.shx

* Canal.prj

* Diversion.shp

* Diversion.prj

* Diversion.shp.xml
*  Diversion.shx

e Diversion.dbf

* Discharge.xls
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Time

Discharge
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‘vo, Types of Geodatabase

* Server — Client
— ORACLE Spatial
— SQL Server Spatial
— PostGIS
— MySQL Spatial

* Personal (File based)

— ESRI Personal Geodatabase
— ESRI File Geodatabase
— Spatialite (.sqlite)
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Spatialite

e SQLite:

- File based RDBMS, portable, low memory
consumption

* Spatialite:

— Adds pre-defined Geometry Columns and Spatial
Queries
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SpatiaLite Database Tables

Spatial_Ref_Sys Geometry_Columns

SRID F_table_name
Ref_sys Name | F_Geomerty_Column
proj4Text SRID
Dimension
. Other tables :
] Wlth a Geometry Column... ,
Fields \ Canals
PK_UID PK_UID
Geometry Geometry
Station ID Station ID
Time Time
Discharge Discharge
4aho State University
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Geometry column format: WKB
(Well-Known Binary)

Type Examples

Foint POINT (30 10)
[ |
LineString| LINESTRING (30 10, 10 30, 40 40) ':<D

POLYGOW ( (30 10, 10 20, 20 40, 40 40, 30 10)) EU

Faolygon

POLYGON ((35 10, 10 20, 15 40, 45 45, 35 10), @
(20 30, 35 35, 30 20, 20 30)) N

urce: http://en.wikipedia.org/wiki/Well-known_ text
s

Ildaho State University

L\Geospaiial Software Lab 9/25

SSATIAL



Spatial Queries

Query Operations Functions
* Equal * Intersection
* Disjoint » Difference
. To.uches * Union
* Within
* Overlaps * Buffer
e Crosses * ConvexHull
* |ntersects e Build Network
* Contains
GL@JS;;:;;&O#&NAE i o bor




Example Spatial SQL Query

* Query: Find the owners of all properties adjoining the
Snake River in Idaho Falls

« SELECT P1.0wner AS “Property Owner"
« FROM Parcels P1,Rivers R1

« WHERE Touch(P1.Shape,R1.Shape)=1
« AND R.Name ='Portneuf River’
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| \j- o’ Working With SpatialLite

N

 End-Users (DB Management):
- MW DataClient Plug-IN
- SpatialLite-GUI
* Developing Customized Applications:
— LibSpatialite
— OGR
— FDO
— SharpMap
— DotSpatial

T
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Windows Forms
User Interface Layer

e

Shape Editor h
(Gt

Pm}ectlons

‘\ Forms
- o

P ﬁlsHonlng )

| _Forms

- nPrujecﬁonﬁ‘ Topology l
| Positioning

SPATIAL

Business Layer

; Implements Interface methods: :

! Open()
I CreateNew()
!

L
= Spatialite Data Provider ]

| GDAL

F‘ | {Extnnsnun

—
l

Senalization
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Find shortest path
Data Source: Bonneville Country Roads

a5l Route Finder [=l[E =
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Build Network

e Specify the line table and Node columns

Build Network
Metwork configuration
ModeFrom Column MNodeTo Column Geometry Column
Shape_len & T _MODE " T _MODE -~
I | |Geomety T
T MODE w7 N i

Base Table [graph]

ir I
E_Eﬂme SOLTS Arc connections Cost type Cost Column

spatial_ref_sys (7 Uni-Directional i@ Using GLength(Geometry) as Cost PK_UID *
sqglite_sequence - T PRE_DIR.
@ Bi-Directional () Using Cost Column MAME -
oneWays Fram -= To Column To -= From Column
(@) Mot using OneWay Columns PE_LID o PK._LID o
- PRE_DIR PRE_DIR
() Using OneWay Columns MAME b MAME *

ok || cancel |

4aho State University
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-

Select * FROM Roads NET WHERE
NodeFROM =917 AND NodeTO = 3960

P

i spatialite-gui  [a GUI tool for SQLite/Spatial ite] o= ]
Files
FABSAGESF2|ILE 0@ L =B @ &l oo
{| B Cjirivhomework!\SpatiaLitelida » | ; celect * FROM Roads NET WHERE
-] geom_cols_ref_sys NodeFROM = 917 AND NodeTO = 3960
=[] geometry_columns
----- o f table_name @
..... o f_geometry_column @ I
..... o type :
..... @ coord_dimension :
----- @ srid )
..... o spatial_index_enabled ArcRowid | NodeFrom | NodeTo STE SELEDT i
----- o~ idx_geocols 1 |NULL 917 3960 14174100000 |BLOB sz=1344 GEOMETRY || _
..... ¥ fki_geocols_refsys =] 2 [379 917 964 106.500000  |NULL [
----- # fku_geocols_refsys 3 3737 954 1019 £5.800000 NULL
w-fig roads 4 3745 1019 1020 112,400000  MULL
(- roads_net 5 1412 1020 1024 232,900000  |MULL
-] roads_net_data 6 |429 1024 1025 205700000 MULL
=+ spatial_ref_sys 7 5693 1025 1027  |247.000000  NULL
i snd '8 5692 1027 1032 548,200000  MULL
- @ auth_name —
auth, srid 9 2140 1032 1040 402900000 | MULL
' _____ o ref sys_name 10 4867 1040 1043 276700000  |MULL
/ _____ o projitedt LI | 11 4874 1043 10449 353.100000 | MULL i
ldaho State University . fkd_refsys_geocols il
L\GEUSpa“aI SOftware Lab < ‘ﬁm 18 ?2; - M || 4 H =] H 3 || A ‘mrrentblod&: 1/ 34 [34rows]
’ Current 5QLite DB: Ci\jirivhomework\Spatialite\idahoroads.sqlite
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A I\/Ianagement of Time Series

* How much water is stored in the snow in
ldaho in March 2011, compared to March

20107
Open Search & Download Create max. SWE maps for
HydroDesktop Idaho Snow Data March 2010 & 2011
Calculate Statistics
Interpolate Snow Grids J L (histogram) for 2010 & 2011

) 4aho State University
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O. HydroDesktop DB Schema

One Site — many DataSeries,

One DataSeries — many DataValues

Sites

. Dataéeﬁ es .

DataValues

(M) SitelD {PK}

(M) SiteCode

(M) SiteName

M) Latitude

(M) Longitude

(M) LatLongDatumiID {FK}
(O} Elevation_m

(O} VerticalDatum

(0} LocalX

|0} LocalY

|0} LocalProjectionlD {FK}
(0} PosAccuracy m

4(0) State

(O} County

(0} Comments

(M) FeatureType

(M) SeriesID {PK}
(M) SitelD {FK}

(M} VariablelD {FK}
i) IsCategorical
(M) MethodID {FK}
(M) SourcelD {FK}

(M) CualityControlLevellD {FK}
M) BeginDateTime i

M) EndDateTime
M) BeginDateTimelTC
M) EndDateTimeUTC

JiM) ValueCount

(M) CreationDateTime

10} Subscribed

10} UpdateDateTime

10} LastCheckedDateTime

(M) ValuelD {PK}
(M) Series|D {FK}

(M) DataValue

10} ValueAccuracy
M) LocalDateTime
(M) UTCOfisel

(M) DateTimeUTC
10) OffsetValue

(0} OffsetTypelD {FK}

(M) CensorCode

(0) QualifierlD {FK}
(0} SamplelD {FK}
(M) FilelD {FK}

(M) FeatureExtent

ﬂaho State University
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e Home Table Graph Help
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SQL Query

SELECT site.SiteName,[site.Geometry] dv.DataValue
FROM Sites site, DataSeries series,

(SELECT max(DataValue), SeriesID FROM DataValues WHERE
[ DateTime BETWEEN '2010-03-26' AND '2010-03-01']

GROUP BY SeriesID) dv 0
WHERE series.Series|D = dv.SeriesID
AND site.SitelD = series.SitelD;
Spatial Property Time Range
- 4aho State University o1 h“
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-j* "0 Comparison of Snow Water
) . @ Equivalent in Apr 2010 and 2011

- 2010 | 2011

Mean 14.0 22.4

(7,]
5.\ N\
(V5]
5 / \ /( \_ Median 12.8 189
o 15
.
o]
glo
2 / /—/ \ 2010

5 f/'/ -=-2011

0 , T \

0 10 20 30 40 50

Snow Water Equivalent (In)

it
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Conclusions

* Use Spatialite DB as the data store for Custom
GIS Desktop Applications

* Well documented format + Free software
libraries 2 quick deployment of custom GIS
applications

* Needed in DotSpatial: SpatialLite WRITE
access, handling large datasets

A ove state universiy s
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* DotSpatial.org
e http://www.gaia-gis.it/spatialite/

* SQlite.org
 HydroDesktop.org

B /Taeho state University P
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