
tiles to cover the whole grid region covering up the de-
fault gray background. The graph that is produced is
shown here:

The graph from ggplot2 is visually as impressive as
the other graphs - there is more smoothing between
the colours which blurs some of the lines on the other
graphs because of the type of colour gradient that was
selected.
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Introduction

A level plot is a type of graph used to display a surface,
i.e. when the data has three dimensions, and displays
the surface as if we were looking straight down from
above. It is an alternative to a contour plot. In a
contour plot lines are used to identify regions of differ-
ent heights and the level plot uses coloured regions to
produce a similar effect. This type of display is useful
when considering data with a spatial feature such as
terrain heights or counts of events at a given location.

To illustrate this type of graph we will consider surface
elevation data that is available in the geoR package via
the R software. The data set is called elevation and
has elevation height in feet (multiples of ten) for a grid
of x and y coordinates (recorded as multiples of 50
feet). To access this data we load the geoR pacakage
and then use the data function:

require(geoR)

data(elevation)

We make a copy of this data and save it in a data frame
for use in creating the level plot:

elevation.df = data.frame(x = 50 *

elevation$coords[,"x"], y = 50 *

elevation$coords[,"y"], z = 10 *

elevation$data)

Level plots

To create the level plot we can fit a local trend sur-
face via the loess function - a quadratic surface is
estimated using weighted least squares:
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elevation.loess=loess(z∼x*y,data=

elevation.df,degree=2,span=0.25)

Thenextstepistocreateanarrayofxandyco-
ordinatescoveringtheregionofinterestandthento
calculatetheheightofthefittedlocaltrendsurfaceat
thesepoints.Thesevalueswillthenbeusedbythe
plottingfunctionstocreatethelevelplots.

elevation.fit=expand.grid(list(x=seq(10,

300,1),y=seq(10,300,1)))

z=predict(elevation.loess,newdata=

elevation.fit)

elevation.fit$Height=as.numeric(z)

Thefunctionexpand.gridcreatesadataframebased
ontherangesofxandyspecifiedabove.Thepredict

functionthenusesthefittedmodelobjecttoestimate
theheightofthesurfaceandthisissavedinanobjectz
asthedifferentgraphfunctionsneedthedataindiffer-
entformats.Thefittedsurfaceheightsareconvertedto
anumericvectorandattachedasanadditionalcolumn
totheobjectthatwasusedtocreatethepredictions.

BaseGraphics

Thefunctionimageisthebasegraphicsfunctionfor
creatingalevelplot.Thisfunctionrequiresalistofx
andyvaluescoveringthegridofverticalvalues.The
heightsarespecifiedasatableofvalueswhichwas
savedastheobjectzduringthecalculations.Thetext
ontheaxislabelsarespecifiedbythexlabandylab

functionargumentsandthemainargumentdetermines
theoveralltitleforthegraph.

image(seq(10,300,1),seq(10,300,1),

z,xlab="XCoordinate(feet)",ylab="Y

Coordinate(feet)",main="Surfaceelevation

data")

box()

Thefunctionboxisusedtosuperimposeaboxaround
theplottedsurface.

Thedefaultcolourschemeproducesanattractive
graphwherewecaneasilyseethevariationinheight
acrossthegridregiondisplayed.

LatticeGraphics

Thelatticegraphicspackagehasafunction
levelplotandweusethedataintheobject
elevation.fittocreatethegraph.

levelplot(Height∼x*y,data=

elevation.fit,xlab="XCoordinate(feet)",

ylab="YCoordinate(feet)",main=

"Surfaceelevationdata",col.regions=

terrain.colors(100))

Theformulaisusedtospecifywhichvariabletousefor
thethreeaxesandadataframewherethevaluesare
stored.Theaxeslabelsandtitlearespecifiedinthe
samewayasthebasegraphics.Therangeofcolours
usedinthelevelplotcanbespecifiedasavectorof
colourstothecol.regionsargumentofthefunction.
Wemakeuseoftheterrian.colorsfunctiontocreate
thisvectorwhicharangeof100colours.

Thisgraphisalsovisuallyappealingandeasytouse
butthedefaultaspectratiodiffersfromthebase
graphicsversion.

ggplot2Graphics

Theggplot2packagealsoprovidesfacilitiesforcreat-
ingalevelplotmakinguseofthetilegeomtocreate
thedesiredgraph.Thefunctionggplotformstheba-
sisofthegraphandvariousotheroptionsareusedto
customisethegraph.

ggplot(elevation.fit,aes(x,y,fill=

Height))+geomtile()+xlab("XCoordinate

(feet)")+ylab("YCoordinate(feet)")+

opts(title="Surfaceelevationdata")

+scalefillgradient(limits=c(7000,

10000),low="black",high="white")

+scalexcontinuous(expand=c(0,0))+

scaleycontinuous(expand=c(0,0))

Thechoiceofcoloursusedongraphisselectedusing
thescalefillgradientfunctionwithcoloursrang-
ingfromblacktowhite.Thescalexcontinuousand
scaleycontinuousoptionsareusedtostretchthe


