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ABSTRACT

Evaluation of traffic forecasting accuracy in road projects in Sri Lanka

Traffic forecasting is a significant process carried out in early stage of many transport
development projects. To implement such project, it is inevitable to have benefits whilst been
a feasible option. As this traffic forecast directly dealt with benefit calculations, the accuracy
of forecast needs to be in high standard.

There are various method and tools to forecast traffic according to past studies. Growth factors,
Trend line and Time series analysis, Traffic demand Models and Simulation models are some
of them. Even though models and other methods are calibrated in the design stage, very few

studies carried out to evaluate the accuracy of forecast in post construction stages.

In this research traffic forecast accuracy of some national highways and Three Expressways
in Sri Lanka are evaluated. Southern Expressway, Outer Circular Expressway and Colombo-
Katunayake Expressway are the three expressways and those are analyzed separately.
Difference between forecast traffic and actual traffic is calculated w.r.t actual traffic and
inaccuracy for each road sections was obtained. Forecasted traffic data was obtained by
feasibility reports of highways and expressways which are gathered from Road Development
Authority and University of Moratuwa. Actual traffic data was found from traffic counts done

by University of Moratuwa and available data in RDA.

Furthermore, factors that influence mostly on forecast accuracy are discussed. In Sri Lanka
the utmost reason for Over/Under estimation is difference between estimated and actual road
network considered in forecast method. Change of forecast accuracy with respect to forecast

method and forecast years were plotted.
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ii



ACKNOWLEDGEMENTS

Foremost all, 1 would like to express my deep and sincere gratitude to my research
supervisor Dr. H. R. Pasindu, in Department of Civil Engineering for giving me the
opportunity to do the research and confer invaluable guidance throughout this research.
His motivation, vision and sincerity have greatly evoked me. He has shown me the
procedure to do the research and taught me to exhibit the research confidently. It was

a great privilege and honor to work and study under his supervision.

I would also wish to express my gratitude to all Mangers, Engineers and staff members
of Road Development Authority and all Staff members, Research students and Non-
academic staff members of Civil Engineering department, University of Moratuwa for
arranging relevant data and other materials to outmatch my research. Without their

cooperate support this would not be successfully completed.

| am extending my thanks to research colleagues and friends those who have helped

me and gave me immense support to complete this research

Last but not least | would like to thank my beloved family who have always behind

me and hearten me in every single step of my life.

Thank You.

iii



TABLE OF CONTENT

DECLARATION OF THE CANDIDATE AND SUPERVISOR...........cccoooviiiiiieen. i
ABSTRACT et i
ACKNOWLEDGEMENTS ... i
TABLE OF CONTENT ..o iv
LIST OF FIGURES ... vi
LIST OF TABLES ... ..o vii
LIST OF ABBREVIATIONS ... ..ot viii
1. INTRODUCTION ..ottt 1
1.1 BACKGrOUNG ........ocoiiiiiiiiee e 1
111 Traffic FOrECAST......ocviiiiiiiieecee e 1
1.1.2  When we need Traffic fOrecast ..........ccooviiiriiiieiiieies e, 1
1.1.3  Need of accurate Traffic forecast............c.ccoovrvriiiiiiiniseeee, 2

1.2 RESEAICH OVEIVIEW ... 3
1.2.1  RESEACH SCOPE...cviiiiciiiciece ettt 3
1.2.2  Research importancCe..........cccooevveiiiiie i 3

I T O o T £ V- TSSOSO 4
2. LITERATURE REVIEW .....cooiiie e 5
2.1  Traffic forecasting Methods & TOOIS..........cccveviiiiiiicii e 5
2.1.1  Traffic Forecast Models use in Sri Lanka..........ccccoovovniiennineniennnne, 10

2.2  Traffic forecasting accuracy calculation methods............cc.ccocvviiiiinicnne. 12
2.2.1  Traffic forecasting aCCUraCY .........cccoierueririininieieienie e, 12
2.2.2  Traffic forecasting accuracy calculation methods ............c.ccoccevvinneen. 13

2.3 Past studies on Traffic forecasting aCCuracy ..........ccccceeererenenesenienieennenns 16
2.4 Model Calibration and Validation...........c.ccoovvrineiineneees 25

iv



3. METHODOLOGY .....ooiiiiiiiiiiiii e 28

3.1  Traffic data for National Highways ..........ccccccoveiiiiiiiiciice e, 28
3.1.1  Details of selected road Projects .........cccccvvveivereiiieseeie e 28
3.1.2  FOrecast detailS.........cccooeieiiiiiiiiciieesee e 29
3.1.3  Forecast traffic data...........ccccevereiiiiiiiiee 30
3.1.4  Actual traffic data...........coooveiiiiiie e 31

3.2 Traffic data for EXPreSSWAYS. .......ccverueirerieriiniinieiieieieseesie e 33
3.2.1  Details of selected EXPressway Projects ..........cccoceeerererenenesieeneennen. 33
3.2.2  FOrecast detailS.........ccoiiiiieieieieiesie e 34
3.2.3  Forecast traffic data...........ccccevereieniiiieeee e, 35
3.2.4  Actual traffic data...........ccooveieiiiie e 36

3.3 Calculation of FOrecast iNACCUIACY ..........cccvevueieeieeiieiieiesie s e e s, 38

4. TEST RESULTS AND DISCUSSION ....cccoiiiiiiiiiieie e 39

4.1  Analysis of forecast accuracy in Highways ...........ccccceoveiieviiicieccecen, 39
4.1.1  Probable reasons for over estimations in A8, A10, AB10, AB29 ....... 40
4.1.2  Probable reason to underestimations in A19 and AB26...................... 43

4.2 Analysis of forecast accuracy in EXPressways.........occcvevvevveiieseeiesnennnnn 44

4.3 Outer Circular EXPreSSWAY .........cccoveieerierierierieniesiesesiesieseesie s siesseeneenns 46
4,31  INTOAUCTION ...t 46
4.3.2  Probable Reasons for the overestimation...........ccccocoveneneneninicnenen, 46

4.4  Colombo-Katunayaka EXPreSSWay ..........cccoeiieiiimieneneneneseseseeeeneans 51
441 INTOAUCTION ...ttt 51
4.4.2  Probable Reasons for OVerestimation............ccccooererenenenenieeeienen, 52

A5 SUMMANY oottt ettt ettt e bt e b s e e 54

4.6  Traffic forecasting accuracy w.r.t forecast years and forecast method in

National HIGNWAYS .......coviiiiiii e 55



5. CONCLUSIONS ... 57

6. RECOMMENDATIONS......coitiiieiee sttt nas 58
7. REFERENCES ..ottt e 59

LIST OF FIGURES
Figure 2-1: AADT vs Year - study of (Sliupas, 2006)..........ccceeereriniiineninieieienes 5
Figure 2-2: Transport demand vs GNP - (Kartikeya Jha, 2013).........ccccoovvirivnininnnnn. 6
Figure 2-3: Time series analysis of AADT vs Years - (Kartikeya Jha, 2013)............. 7
Figure 2-4: Average inaccuracies of road projects in Minnesota ................ccccvevnnne. 16
Figure 2-5: Inaccuracy w.r.t Roadway functional classification ...............c.ccccevneen. 17
Figure 2-6: Inaccuracy W.r.t VOIUME ranges...........couvrerieieiieniene e 17
Figure 2-7: Distribution of PDFF (project IeVel) ........ccccovvveiieieciecieceee e 21
Figure 2-8: Expected ranges of actual traffic (base model)..........c.ccoevveviiicinenene. 23
Figure 3-1: Selected Highways - WeStern ProVINCE ..........ccceoeieieienenenecieieeee, 32
Figure 3-2: Selected Highways - Other ProvinCes...........cccoevvveniienenenecieieee, 32
Figure 3-3: Traffic count in toll gates..........ccocveiiiieiiecece e 36
Figure 4-1: Inaccuracies of traffic forecast in Highways...........c.ccccoovvviieic e, 40
Figure 4-2: GDP growth rafe ...........coiieiiiie e 40
Figure 4-3: New vehicle registrations growth rate ............ccoceveieienninieniicicee, 41
Figure 4-4: Forecast growth rates vs Actual growth rates of Vehicle classes in AB10
.................................................................................................................................... 42
Figure 4-5: Forecast growth rates vs Actual growth rates of Vehicle classes in A8, A10
ANA AB29 ...t re e nre e e e nneens 42
Figure 4-6: GDP growth rate from 2005 t0 2015 ........cccooviiiiieieieeneeeeeeee e, 43
Figure 4-7: Inaccuracies of Traffic forecast in Southern Expressway............cccccu... 45
Figure 4-8: Inaccuracies of Traffic forecast in Outer Circular Expressway.............. 45
Figure 4-9: Inaccuracies of Traffic forecast in Colombo-Katunayaka Expressway .. 45

Vi



Figure 4-10: Considered road developments in the model ...........ccccoevveveiiieivennene 47

Figure 4-11: Actual Expressway developments in analyze year .............cccccevvennne. 47
Figure 4-12: Urban CENTEIS .......ccoiiiiiieieeiee e 48
Figure 4-13: Trips from Urban centers through OCH and Normal highway............. 49
Figure 4-14: Proposed EXPressway NetWOrk ...........ccccevveveeieeieeresieese e see e 52

Figure 4-15: Route choice from Kandy, Kurunegala, Kegalle and Gampaha to BIA53

Figure 4-16: Distance to different Town centers along A3 from Colombo............... 54

Figure 4-17: Forecast years vs MAPE — Growth Factor method (National Highways)

Figure 4-18: Forecast Method VS MAPE ...........cccooviiieieic e 56

LIST OF TABLES

Table 2-1: Results of trip generation model for Karachchi Transport Development

Project ....
Table 2-2:
Table 2-3:
Table 2-4:
Table 2-5:
Table 2-6:
Table 2-7:
Table 2-8:
Table 3-1:
Table 3-2:
Table 3-3:
Table 3-4:
Table 3-5:

...................................................................................................................... 8
Results of OLS regression MOdel ... 18
Summary statistics for forecast inaccuracies for toll roads...................... 19
Traffic-forecasting inaccuracies over time..........cccceeveveeveccicceece e, 19
Forecast inaccuracy by forecast volume group (project level)................. 22
Quantile regression results (actual count modeled as a function)..... 22
Known sources of forecast inaccuracy for deep dives .........ccccevevvenane. 24
Validation checks for each step of modelling ...........cccoovevviiiiieiicenen, 26
Details of selected road ProjectS........cccooevereriiinieeieiee e 28
Details related 10 FOreCast .........cccvveiveiiiieiiece e e 29
Forecast Traffic data of National Highways ...........cccccoviiiieiiciiic e, 30
Actual traffic on selected National Highways..........c..ccccciieiiiiiiiiieinn, 31
Details Of EXPrESSWAYS. .....ccuiivirieriieiieieriesie ettt 33

vii



Table 3-6: Forecast traffic data of EXPressways........ccocvevereeieiiieinene e seeie e 35

Table 3-7: Actual traffic data of EXPreSSWays........ccccveveieeieeiesieeieeie e ee e 37
Table 4-1: Inaccuracies of traffic forecast in Highways..........ccccccvoviviiiniiniciininn, 39
Table 4-2: Corrected traffic volumes for A19 and A26..........ccocevirenininiiciiceen 43
Table 4-3: Inaccuracies of traffic forecast in EXpressways .........cccccevvvevveiveiesnnnnn, 44
Table 4-4: Distances to nearest interchanges from some Urban centers ................... 50
Table 4-5: Summary of the analysis for Expressways and National Highways........ 54
Table 4-6: Analysis of Forecast error w.r.t. forecast duration............ccccccevvveivriennnn. 55
Table 4-7: Analysis of Forecast error w.r.t. Forecast method ............c.ccccevveviinnnn. 56

LIST OF ABBREVIATIONS

AADT - Annual Average Daily Traffic

RDA - Road Development Authority

ARIMV - Auto-Regressive Integrated Moving Average

JICA - Japan International Cooperation Agency

STRADA - System for Traffic Demand Analysis

DTA - Dynamic Traffic Assignment

viii



