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R oad travelisnow adaysan essentialpart ofoursociety.R oad usersexpect to travelno
m atterthe season orthe w eatherconditions. M ainly during the w inter,unfavourable
w eatherconditionsm ay have seriousconsequencesforsafety,and lessim portant on
delays. A ccording to John E. Thornes et.al from the U niversity of Birm ingham ,the
benefitsofw interm aintenancehavebeenestim atedtobeabouteighttim esthecost.

T heincreasingroleofGIS technologiesaspartoftheroad w interm aintenanceprogram s
(developed in part by Highw ay A gency in U K)and R oad W eatherInform ation S ystem s
(R W IS )(M etO ffice R oad W eatherForecasting in U K)hasim proved these system sresults.
Betw een the analysed factors for these R W IS ,a sky view com ponent has been
dem onstratedashighly relevant(L eeChapm anandJ.E.T hornes).
T hus,the S olarR adiation toolsavailable w ithin the A rcGIS softw are package have been
tested tochecktheirsuitability w ithatrialpredictionm odelforsnow phenom enaforthe
L incolnshireroadnetw ork.

O verlay ofviewshed with su nm ap O verlay ofviewshed with skym apViewshed m apped onto sky viewViewshed

S olarRad iation toolm aptypes:S UNM A P forthe representation ofthe su n position overad efined period oftim e and
S KYM A P ,whic h d epic ts the sky sec tors influ enc ing the qu antity ofinsolation (inc om ing solarrad iation).

T he research approach ofthisproject isbased
on the use of Classification and R egression
T rees(CA R T ).T histechnique isused to predict
variable valuesbased on relationshipsbetw een
different datasets,by the developm ent of a
classificationbasedonthresholds.

Aims
 A ssessthevalueofthesolarradiationtoolsforidentifying“ atrisk” areasinbadw eather.

Objectives
 Developadatadrivenapproachtoselectareaspronetosnow events.

 A ssessthe suitability ofthe solarradiation toolasacom plem ent forthe analysisand
identificationoftheseareas

 A nalyse possible relationshipsbetw een areasw ith alongerduration ofdirectinsolation,
higherdirectincom ingsolarradiationandspatialsnow m eltingpatterns.

 Kriging predictionsofrainfallvaluesw ere satisfactory
asthere w asaconsiderable num berofsam pling points
(BA DC stations).Block kriging w asdem onstrated to be a
suitable support forthisstudy taking into account the
ES A datasets,asshow nonthecrossvalidationresults.

 IDW resultsw ere very usefultaking into account the
sam pling size lim itationsfor the other m eteorological
factors.

 T heCA R T m odelperform ed w elleven thoughthesizeoftheinputdataset(inrelation
tothetasktobedone).M eteorologicaland geographicalfactorsidentified asim portant
by theliteraturew erealsoidentifiedby theCA R T .

 CA R T outputsallow ed acorrelation analysisbetw een thespatiallocation ofthe snow
phenom ena and the S olar R adiation tooloutputs. R esultsfrom thisanalysisw ere
overlaid w ith the current gritting routesofthe L incolnshire road netw ork asthe final
stepfortheconclusionextraction.

 T he resultsof the approach taken in thisresearch m ay be further im proved in an
extended tim e fram e. It w ould allow the use ofothergeostatisticaltechniquessuch as
CoKrigingorM onteCarlo sim ulations,w hich could potentially lead into thedevelopm entof
arisk m ap.Anotherim portant constraint w asfound in the availability ofspatio-tem poral
datasets regarding w eather and snow phenom ena, w hich w ill im prove the CA R T
perform anceandthustheassessm entoftheS olarR adiationtoolssuitability.
 A sin the consulted literature,the sky view factorw asdem onstrated to be an im portant
driven factor,w hich isapositive feedbackforafurtheruse ofthe S olarR adiation toolsfor
sim ilarpurposes.
 T here w asaslightrelationship betw een areasw ith alongerduration ofdirectinsolation,
higherdirectincom ingsolarradiationandspatialsnow m eltingpatterns
 A san overallconclusion the depth ofresearch here developed isnot enough to assess
the suitability ofthese tools.How everthism ethodology can be im proved w ith the above
suggestionsandatdifferentscales,w hichw illallow theextractionoffurtherconclusions.

T hus,aset ofm eteorologicaland geographicalfactors
w ere selected together w ith the outputsof the S olar
R adiation tools(allofw hich w ere treated asthe CA R T
inputs), to investigate their relationship w ith snow
events.S olarR adiation tools from A rcGIS enabled the
quantification (and inclusion w ithin the CA R T ) ofsolar
insolation and insolation hoursparam eters over the
study area.

M eteorologicaldataw ere obtained from the British Atm ospheric DataCentre w eather
stations.In orderto obtain the sam e spatialdataforthese points(dataavailable only for
thew eatherstation locations),Krigingand IDW geostatistictechniquesw ere applied.T he
krigingtechniqueused w asO rdinary Krigingw ithablocksupporttobetterfitintotheES A
data.
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