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Introduction

Surface plots are three dimensional representations of
data that has specific useful applications, including dis-
playing terrains for geographical data or the predic-
tions from a model fitted in two or more dimensions.

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 is
a record of elevation height in feet (stored as 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 first make a copy of this data and save it in a data
frame for use in creating the surface plot so that we can
run some additional calculations on the heights for the
fitted surface:

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

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

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

elevation$data)

3d Surface plots

To create a surface plot we can fit a local trend surface
to the elevation data via the loess function - we make
use of 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

Thefunctionperspisthebasegraphicsfunctionfor
creatingawireframesurfaceplot.Theperspfunction
requiresalistofxandyvaluescoveringthegridofver-
ticalvalues.Theheightsforthedisplayarespecified
asatableofvalueswhichwesavedpreviouslyasthe
objectzduringthecalculationswhenthelocaltrend
surfacemodelwasfittedtothedata.Thetextonthe
axislabelsarespecifiedbythexlabandylabfunc-
tionargumentsandthemainargumentdeterminesthe
overalltitleforthegraph.

persp(seq(10,300,5),seq(10,300,5),z,

phi=45,theta=45,xlab="XCoordinate

(feet)",ylab="YCoordinate(feet)",main

="Surfaceelevationdata")

Thefunctionargumentsphiandthetaareusedto
rotatetheanglewhichthesurfaceisviewedfromand
itisbesttoexperimentwiththeseuntilarrivingona
suitableviewingangle.

Thegraphisreasonablesimplewithablackandwhite
surfacemeshwhichallowsustoseethevariationin
heightacrosstheregionofinterestinthedataset.

LatticeGraphics

Thelatticegraphicspackagehasafunction
wireframeandweusethedataintheobject
elevation.fittocreatethegraph.Weusethefor-
mulainterfacetospecifyfirstthezaxisdata(the
heights)followedbythetwovariablesspecifyingthe
xandyaxiscoordinatesforthedata.

wireframe(Height∼x*y,data=

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

ylab="YCoordinate(feet)",main="Surface

elevationdata",drape=TRUE,colorkey=

TRUE,screen=list(z=-60,x=-60))

Theaxeslabelsandtitlearespecifiedinthesameway
asthebasegraphicsandacolourkeyisaddedusing
thecolorkeyfunctionargument.

Thesurfaceproducedbythewireframefunctionis
similartotheperspfunctionwiththemaindifference
betweenthecoloursusedonthesurface.

ggplot2Graphics

Therearecurrentlynofacilitiesintheggplot2package
forcreatingthreedimensionalsurfaceplots.
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