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Response 18       13 January 2005 
 

Edinburgh Tram (Line Two) Bill Committee 
 

Response to email of 11 January 2005 requesting further information in 
relation to the modelling 

 
Please summarise the origin/destinations for passengers expected to use the 
EARL and Line Two to/from the Airport. 
 
1 The following table shows the distribution of ETL2 trips boarding and alighting 

at the airport.  As to be expected, it shows that introduction of EARL with a 
£2.50 fare (equivalent to tram), takes passengers away from tram. 

 
2 There is an exception - the model is showing an increase in tram trips to East 

Edinburgh and West Edinburgh.  We have investigated why this should occur.  
The model shows that while introduction of tram has generally reduced 
junction delays across the network, by assisting to remove car trips without 
reducing highway capacity, the re-assignment has led to a few turning 
movement times increasing.  This happens to affect buses which serve Airlink 
bus rather than tram.  The result is that while EARL has taken some 
passengers away from tram and Airlink, tram has gained some passengers 
from Airlink bus. 

 
Annual 2011 tram trips boarding and alighting at the Airport (ignoring ramp up effect) 

Sectors No EARL EARL 
(£2.50 fare) Difference 

1 238068 15% 192305 20% -45763 -19%
2 95452 6% 81305 8% -14148 -15%
3 111478 7% 24910 3% -86568 -78%
4   0%   0% 0   
5 72387 5% 71072 7% -1315 -2%
6 47386 3% 30520 3% -16866 -36%
7 104743 7% 97214 10% -7529 -7%
8 180357 11% 83996 9% -96361 -53%
9 146756 9% 152740 16% 5984 4%

10 175967 11% 177262 18% 1296 1%
11 134131 9%  0% -134131 -100%
12 165221 10% 51603 5% -113618 -69%
13 102447 7% 19673 2% -82775 -81%

TOTAL 1574394 100% 982599 100% -591795 -38%
 
 
 
 
With reference to Response 15, Arup have concerns about the validation for 
the differences between modeled and observed flows for both buses and 
passengers, which are in some cases dramatically beyond the +/- 10% 
difference that is normally accepted as reasonable variation.  Please explain 
why this is the case - the base model should adequately replicate the observed 
situation prior to testing future scenarios.  Please can the promoter clarify why 
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they believe the validation of bus numbers and the bus passengers is 
reasonable.   
 
3 The modelling for the tramlines is based on a hierarchical demand forecasting 

model, consisting on a Land Use Transport Interaction (LUTI) model, 
composed of a land use trip generation model (DELTA) and a strategic 
transport model (TRAM), and detailed assignment models (DAM) for both 
public transport and highways.  The development of these models is on-going 
process, that will continue throughout the tramline planning, design and 
implementation stages.  This reflects the fact that the economic case is based 
on strategic changes in flows and time savings whereas the detailed design 
requires a more detailed model to enable the subtleties of the design to the 
finalised.    In essence, the model has been, and will continue to be, validated 
to the appropriate level at each stage of the scheme assessment. 

 
4 The background to the model development has been presented in Response 

15. 
 
5 In general, we would not expect any public transport model to predict 

passenger flows on all individual links to within 10% of observed levels.  In 
particular, links with low bus flows or patronage, the percentage variation can 
be high (for example, a difference in observed flow of only 1 bus along a link 
with a  timetable service of 10 buses represents a variation of 10%).  The 
Highway Agency’s Design Manual for Roads and Bridges (DMRB) provides 
guidance of appropriate best practice statistical tests and targets for use in the 
development of public transport models, although these are widely recognised 
as challenging for complicated urban areas such as Edinburgh. The DMRB 
recognises that a wide range in the variation between the forecast demand 
and observed flows along a number of different public transport services 
within a transport system is perfectly acceptable. 

 
6 Note that there will be day-to-day variation in bus numbers in any given 

observed period, due to the effects of network congestion on the time of bus 
arrivals, service cancellation, weather, seasonal effects. 

  
 
7 The 2001 DAM public transport model is a forecast derived from an earlier 

calibrated 1997 base model (CSTM3).  This original detailed model was 
satisfactorily validated at a strategic cordon level, using an Edinburgh city 
centre cordon, an Edinburgh suburban cordon, and an Edinburgh city bypass 
(west) cordon for the 1997 base year. 

  
8 The 2001 DAM model bus flows was updated to reflect the 2003 bus surveys 

and the model forecast flows have subsequently been compared against a set 
of validation checks (bus counts, Spring 2003) to review the robustness of the 
model forecasts specifically in the tram-line corridors.  Where appropriate the 
model forecasts were adjusted locally (for example, for Line 1).  The forecasts 
have been demonstrated in Response 15 to be close to survey data but with a 
tendency to underestimate current public transport patronage levels in these 
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corridors with the exception of the Newbridge corridor which is based on a 
small number of surveys. 

 
9 This approach was considered to be both reasonable and appropriate at the 

current stage within the evaluation.  More detailed model development will be 
undertaken in subsequent stages of the tramline design and evaluation, which 
will be more closely validated within the local area of the tramlines in order to 
assist the detailed design process. .  

 
 
With reference to Response 16, there was a reported imbalance between trips 
and journey time benefits.  The promoter provided an answer that attributed 
the differences to changes in traffic management arrangements and changes 
in demand for movements between the sectors.  Arup would like the promoter 
to confirm that there are no "excessive" delays occurring at junctions in the 
base case that are removed following the introduction of tram.  
 
10 The promoter can confirm that there are no "excessive" delays which are 

removed by the introduction of tram line 2.    
 
11 The best and worst changes in junction movement delay is summarised in 

the following table for the 2026 peaks:- 
 
  AM PM 
Maximum increase in junction delay 4.35 mins 4.42 mins
Number of movements where increase in delay > 1min 17 6
Maximum decrease in junction delay 2.85 mins 2.78 mins
Number of movements where decrease in delay > 1 min 11 11
 


