Shapefiles and projections in R

Packages

#packages: rgdal and maptools

> library(rgdal)

> library(maptools)

Reading shapefiles

#both readOGR and readShapePoly will give you an object of the class SpatialPolygonsDataFrame from the package sp

# readOGR (rgdal)  

#specify the working directory dsn and the layer (without extension .shp)
> dsn<-getwd()
#check the projection system – will look for the prj file to retrieve projection information

> ogrInfo(dsn=dsn,layer="Belgium provinces 2007")
Source: "C:/Data/vbornetmaps", layer: "Belgium provinces 2007"

Driver: ESRI Shapefile number of rows 10 

Feature type: wkbPolygon with 2 dimensions

+proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs  

Number of fields: 3 

        name type length typeName

1         ID    4     20   String

2       Name    4     50   String

3 Name_ASCII    4     50   String

#read the actual shapefile, do not add the .shp

> prov.ogr<-readOGR(dsn=dsn,layer="Belgium provinces 2007")

> summary(prov.ogr)

Object of class SpatialPolygonsDataFrame

Coordinates:

        min       max

x  2.546041  6.408152

y 49.498633 51.506650

Is projected: FALSE 

proj4string :

[+proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs +towgs84=0,0,0]

Data attributes:

       ID                Name            Name_ASCII

 10000  :1   Antwerpen     :1   Antwerpen     :1   

 20001  :1   Brabant Wallon:1   Brabant Wallon:1   

 20002  :1   Hainaut       :1   Hainaut       :1   

 30000  :1   Liège         :1   Liege         :1   

 40000  :1   Limburg       :1   Limburg       :1   

 50000  :1   Luxembourg    :1   Luxembourg    :1   

 (Other):4   (Other)       :4   (Other)       :4   

> class(prov.ogr)

[1] "SpatialPolygonsDataFrame"

attr(,"package")

[1] "sp"

# with maptools - specify the projection system yourself, do not add the .shp extension
> prov<-readShapePoly("Belgium provinces 2007",proj4string=CRS("+proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs"))

>summary(prov)

Object of class SpatialPolygonsDataFrame

Coordinates:

        min       max

x  2.546041  6.408152

y 49.498633 51.506650

Is projected: FALSE 

proj4string :

[+proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs +towgs84=0,0,0]

Data attributes:

       ID                Name            Name_ASCII

 10000  :1   Antwerpen     :1   Antwerpen     :1   

 20001  :1   Brabant Wallon:1   Brabant Wallon:1   

 20002  :1   Hainaut       :1   Hainaut       :1   

 30000  :1   Liège         :1   Liege         :1   

 40000  :1   Limburg       :1   Limburg       :1   

 50000  :1   Luxembourg    :1   Luxembourg    :1   

 (Other):4   (Other)       :4   (Other)       :4   

> class(prov)

[1] "SpatialPolygonsDataFrame"

attr(,"package")

[1] "sp"

Plotting shapefiles

#using spplot, define the sp-object, the variable to be displayed

#optionally you can specify scales, north arrows etc
> spplot(prov,c("Name"),scales=list(draw=TRUE,cex=0.75))

[image: image1.png]51.5°N, L L ; :

510N | r West-Viaanderen
laams-Brabant
Oost-Viaanderen
Narnur
. L Luxernbourg
505N Limburg
Liege
Hainaut
Brabant Wallon
o L Antwerpen
195N T T T T

E #E &E 3




#in order to change the colors you can specify them yourself or use predefined colors specified in the package RColorBrewer

> library(RColorBrewer)

#1. Sequential palettes are suited to ordered data that progress from low to high. Lightness steps dominate the look of these schemes, with light colors for low data values to dark colors for high data values.  #2. Diverging palettes put equal emphasis on mid-range critical values and extremes at both ends of the data range. The critical class or break in the middle of the legend is emphasized with light colors and low and high extremes are emphasized with dark colors that have contrasting hues.  
#3. Qualitative palettes do not imply magnitude differences between legend classes, and hues are used to create the primary visual differences between classes. Qualitative schemes are best suited to representing nominal or categorical data
> display.brewer.all(n=NULL, type="seq", select=NULL, exact.n=TRUE)

> display.brewer.all(n=NULL, type="div", select=NULL, exact.n=TRUE)
> display.brewer.all(n=NULL, type="qual", select=NULL, exact.n=TRUE)
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>spplot(prov,c("Name"),col.regions=brewer.pal(10,"Set3"),scales=list(draw=TRUE,cex=0.75))
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#manual selection of the colors

> colcodes<-c("red","green","yellow","purple","blue","lightblue","cyan","darkgrey","lightgrey","white")

> spplot(prov,c("Name"),col.regions=colcodes,scales=list(draw=TRUE,cex=0.75))
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#you can also draw the shapefiles using the plot() commands. Plot can overlay the different shapefiles, but spplot cannot

> plot(prov,col=brewer.pal(10,"Set3"),axes=T,cex.axis=0.75)

> plot(countries,add=T)

> text(coordinates(prov),labels=prov$Name,cex=.75)

> legend("bottomleft",legend=prov$Name,fill=brewer.pal(10,"Set3"),cex=0.75,bty="n")
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Projection Systems

#Currently the data is displayed using the latlong coordinates. We can modify the projection system into any other projection system using the spTransform command from the rgdal package

> prov.utm<-spTransform(prov,CRS("+proj=utm +zone=31 +north"))

> summary(prov.utm)

Object of class SpatialPolygonsDataFrame

Coordinates:

        min       max

x  468207.7  742525.1

y 5485827.4 5707651.3

Is projected: TRUE 

proj4string : [+proj=utm +zone=31 +ellps=WGS84]

Data attributes:

       ID                Name            Name_ASCII

 10000  :1   Antwerpen     :1   Antwerpen     :1   

 20001  :1   Brabant Wallon:1   Brabant Wallon:1   

 20002  :1   Hainaut       :1   Hainaut       :1   

 30000  :1   Liège         :1   Liege         :1   

 40000  :1   Limburg       :1   Limburg       :1   

 50000  :1   Luxembourg    :1   Luxembourg    :1   

 (Other):4   (Other)       :4   (Other)       :4   

#Lambert2005 projection

>  projection<-CRS("+proj=lcc +lat_1=49.8333 +lat_2=51.1666 +lat_0=50.8054 +lon_0=4.80653333 +x_0=150328.0 +y_0=166262.0 +ellps=GRS80")

> prov.lambert05<-spTransform(prov,projection)

> summary(prov.lambert05)

Object of class SpatialPolygonsDataFrame

Coordinates:

        min      max

x -8018.775 264341.6

y 21128.202 244278.0

Is projected: TRUE 

proj4string :

[+proj=lcc +lat_1=49.8333 +lat_2=51.1666 +lat_0=50.8054 +lon_0=4.80653333 +x_0=150328.0 +y_0=166262.0 +ellps=GRS80]

Data attributes:

       ID                Name            Name_ASCII

 10000  :1   Antwerpen     :1   Antwerpen     :1   

 20001  :1   Brabant Wallon:1   Brabant Wallon:1   

 20002  :1   Hainaut       :1   Hainaut       :1   

 30000  :1   Liège         :1   Liege         :1   

 40000  :1   Limburg       :1   Limburg       :1   

 50000  :1   Luxembourg    :1   Luxembourg    :1   

 (Other):4   (Other)       :4   (Other)       :4
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#finishing your map

#you can specify the background color of the map, but then you need to change the order of appearance; you also need to specify the limits of the view, else it will take the spatial extent of the first layer to be drawn

> plot(countries.utm,col="white",bg="lightblue",xlim=c(prov.utm@bbox[1,1],prov.utm@bbox[1,2]),ylim=c(prov.utm@bbox[2,1],prov.utm@bbox[2,2]))> plot(prov.utm,col=brewer.pal(10,"Set3"),add=T)
> axis(1,col='grey')

> axis(2,col='grey')

> text(coordinates(prov),labels=prov$Name,cex=.75)

> legend("bottomleft",legend=prov$Name,fill=brewer.pal(10,"Set3"),cex=0.75,bty="n")

> text(coordinates(prov.utm),labels=prov.utm$Name,cex=.75)
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