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The Highways Agency

* An executive Agency of the Department for Transport
(DfT)

* Responsible for the trunk roads and motorways in
England (not all of the UK)

* Appraisal methods largely consistent across UK (set
by DIFT)

* Network consists of:

7750 Km of trunk roads (mainly dual 2 lanes but some single
carriageways) and motorways (mainly dual 3 lanes)

Carries 33 % of all traffic and 66% all freight (veh.km) in
England totalling 170 Bn. vehicle Km

Flows vary from 10,000 to 200,000 vehicles per day
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Content of Presentation

* Traffic forecasting methods in the UK

* Impact of changes to methods

* Design and appraisal

* Capacity and levels of service

* Reliability targets

* Some Interesting areas of development
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Traffic Forecasting Methods

* Was based on demand flows.
* Known as “predict and provide”.

* Design and appraisal based on forecast flows 15
years after scheme opening.

* Modelling used a fixed trip matrix.
* No account taken of trip suppression or generation.

* Widely criticised by academics and groups opposed
to road building.

* Method considered to encourage more traffic growth
and overstate the economic case for new roads.
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The “ol d” met hod

* Traffic models based on average hour.

* The average of 16 hours of week day traffic (AHWT).
* Traffic growth assumed to be demand growth

* No account of variable demand effects

* Road layouts (junctions etc) based on flows forecast
15 years (design year) after opening

* Flows used for design were 30",50" or 200" highest
hourly flows for urban, inter-urban and recreational
routes respectively.

e Statistical method used to determine 30, 50t etc
from AHWT
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The Current Method

* Traffic modelling and forecasting by peak
hour within a time period.

* Periods usually modelled are morning (AM),
evening (PM) and inter-peak (IP).

* Economic and environmental assessments
use annualisation factors

* Forecasts take account of suppressed and
Induced traffic, ie variable demand.

* Design year (opening year+15) forecast flows
not necessarily catered for.
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Design Philosophy

* Setoutin TA46/97 (DMRB volume 5)

* Provides an iterative approach to determining
carriageway provision.

* Factors to consider are cost, economic
assessment and environmental impacts

* Can lead to carriageway < design year flows.
* Predict and manage

* Conseguences being worked out, eg
Integrated Demand Management (IDM).
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Design/ Assessment Process

Consider
different level of
carriageway
provision?

%)
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Technical problems

* Geometric design eg junctions require 30,
50t or 200" highest flows.

* Used for urban, interurban and recreational
routes respectively.

* New methods produce peak hour flows in
design year

* How do these compare with 30" highest etc?

* Research undertaken using HA data base
(HATRIS)



z HIGHWAYS
MO cency

HATRIS

* HATRIS= Highways Agency Traffic
nformation System.

* Flow and speed data for every link on the
HA’s network.

* Flow measured by induction loop.

* Speed measured by a variety of means;
some HA, some commercial

* ANPR, GPS and induction loops (MIDAS).
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What is HATRIS?

* HATRIS is the Highways Agency’s travel information
database:

* it contains average speed and flow data at 15-minute
Intervals;

* |t represents our road network by a set of 2,468 one-
way links;

* on motorways the links correspond to the sections
between junctions;

* on other roads the links correspond to the sections
between junctions with other important roads;
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HATRIS

* on most of links, data are available since September
2002;

* travel time data are provided from MIDAS,
TrafficMaster ANPR, TrafficMaster GPS & NTCC
sources.

e Granularity of data increasing

* Initially average hour, now 15 minute intervals
* 1 minute interval proposed

* Powerful analytical tool (HAXel).

* Full potential yet to be realised.
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What iIs HAXeL?

* Retrieves data from HATRIS into one or
more Excel 2003 worksheets:;

* Performs calculations on the data:

* Produces tables, charts and maps
pased on the data, and

* Includes a capacity model which

estimates the effects of road works on
travel times.




- HIGHWAYS

Other Considerations

* Neutral months (April, May, June, September,
October)

* Validity of different types of route (urban,
Inter-urban and recreational)

* How do different types of road vary
(Motorway, dual carriageway, single
carriageway).

* Assumptions about day types and
annualisation.
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Data Used by Region and Road Type

Region
Road Type ) :
North  Midlands South All Regions

Single 7.3m (Trunk) 327 165 291 783

Dual 2 lane all purpose (Trunk) 474 762 468 1704

Dual 2 lane motorway 201 g7 111 399
(Motorway)

Dual 3 lane motorway 678 357 366 1401
(Motorway)

Dual 4 lane motorway 111 39 42 192
(Motorway)

1791 1410 1278 4479

All Road Types
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Road Type (All Sites, 2005-2007)
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Comparison of Highest Hours with AWHT
Flows (Single Carriageway)
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Comparison of Highest Hours with AWHT
Flows (Dual 3 Lane Motorway)
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Comparison of Highest Hours with AWHT
Flows (Dual 4 Lane Motorway)
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Conclusions

* AHWT peak hour flows in neutral months
2.1% to 2.6% higher than yearly average
peak hour flows.

* AHWT peak hour flow = 200" AHWT flow

e Use of peak hour flow from model for design
will lead to “under-design”.

* Need to consider adjustment factors to derive
30" and 50t highest flows.

* Relevance of neutral month?
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Capacity

* Capacity defined as the maximum hourly throughput.
* Higher shorter time interval flows possible

* Will vary from location to location.

* Junctions likely to be very influential.

* Likely to vary day by day due to weather, day/ night,
commuting/week end traffic, % HGVSs.

* Flow break down likely when flows are close to
capacity.

* On an existing road, measure capacity rather than
calculate.
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Capacity = A-(B*peak hour % HGVs) PCUs/lane/hour
(HGV= Heavy Goods Vehicle PCU= Passenger Car Unit)

A B
Single C'way [1380 15.0
Dual C'way 2100 20.0
Motorway 2300 25.0
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Capacity and Design Flow

* Motorway capacity =2300pcus/lane/hour
* Assume 7.5% HGVs in peak hour

e Capacity = 2300-(7.5*25)= 2113

* Assume design flow = 85% capacity.

* Design flow =2113*0.85 = 1796

* DMRB recommended motorway design flow
= 1800

e Similar results for other road types.
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HA Levels of Service Measures

* Congestion Reference flow

* Stress

* Public Sector Agreement (PSA)
congestion target

* Need to develop improved service level
measures

First and second of these are related
Third Is iIndependent
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Congestion Reference Flow (CRF)

* This is an estimate of the AADT flow on
which a link would be congested for 1 hour
per day

* Congestion occurs when peak hourly flow>
capacity
* Based on link capacity, ie ignores junctions.

* Not a fixed value since CRF Iincreases as
peak periods spread.

e Cannot predict future conditions
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Congestion Reference Flow

* CRF=

Capacity.NL.Wf.100/PkF.100/PkD.AADT/AAWT

NL is number of lanes per direction

Wf Is a width factor

PkF is the % of the total daily flow in the peak hour

PkD is the directional split in the peak hour

iA,Al\<DT IS the Annual Average Dalily Traffic flow on the

In

* AAWT is the Annual Average Weekday Traffic flow
on the link

* Typical values are: 70,000 for a dual 2 lane all
purpose and 100,000 for a dual 3 lane motorway.
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Stress

* Stress = AADT/CRF%
* CRF not a fixed value

* Network wide plots provide a crude
level of service (LOS) indicator

* TAME iIs developing a skeletal network
using the HATRIS data base.

* Combination of speed & flow data
provides a rich source.
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Skeletal Model

* Analyse data to determine free flow speeds
and capacity.

* Performance statistics possible, eg % of a link
or route operating with a given % of free flow
speed.

* Time series data available enables analysis
of how conditions are changing

* Using speed-density relationships to develop
whole link relationships

* Limited forecasting will be possible
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Variable Demand Modelling
(VDM)

VDM now required for all major schemes (>£10m).
Initially undertaken using elasticity method
Now use discrete choice model.

Elasticity used to determine if VDM needed for
smaller schemes.

Better representation of the demand responses.
More complex and harder to interpret the results.
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Variable Demand Modelling

* As yet no method for micro time shifts

* More complex and harder to interpret the results.
* Results can be less intuitive.

* Takes longer.

* Complicated, harder for non mathematicians to
understand.

e Still finding problems; eg model calibration
* More research needed eg cost elasticities
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Modelling Structure

Demand/_\
/\ Matrices

Assignment

Detailed
Network

Strategic Demand

Network Model e
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DIADEM

* Dynamic Integrated Assignment & DEmand
Modelling

* Provides a variable demand function without
recourse to a 4 stage model.

* Incremental hierarchical logit model.

* Trip frequency, time period choice, mode choice and
re-distribution.

* Provides convergence between demand & supply.

* Simple means of linking an assignment model to a
demand model.
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Other Options

* Use the strategic demand model for
trips with an O or D outside the area
modelled in detall.

* Apply DIADEM only to O&D pairs In the
detailled model area.

* Provides a better demand response for
local movements
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Microsimulation

* Paramics and Vissim most commonly
used

* Require a great deal of data

* Tried to link to an assignment model
without success.

* Suitability for economic assessment?
* Use for operational assessment
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Modelling Issues for the HA

* Modelling/forecasting of flow break down.
* Methods developed when congestion less prevalent

* Considering using speed density rather than speed
flow relationships

* Modelling of merges, often a cause of flow
breakdown.

e Air quality (the limit requirements of the EU air quality
directive)

* Average speeds on links-effects on CO2, Vehicle
Operating costs and AQ
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Speed flow v Speed density
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Speed flow v Speed density
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Modelling Issues for the HA

* Methods developed for purposes of economic
assessment, conflict with environmental
assessment?

* Future modelling requirements; tolled lanes, HOV
lanes, road used charging.

* Availability of data.
* Time taken to develop new models
* Reliability
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Reliability

* Perceived by some to be as important
as journey time (JT) savings.

* Data show strong correlation between

journey time reliability & journey time.

* Unreliability of journeys can be caused

oy Incidents and day to day congestion

* Reliability defined as the variation in JT
that drivers are unable to predict.
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Reliability

Reliability = Coefficient of Variation (CV)
CV= Standard Deviation of JT/ Average JT

Reliability Ratio = Value of the Standard
Deviation of JT/ Value of JT

Research suggests Reliability = 0.8

This value used in economic assessment of
journey time reliability.

Calculation undertaken using INCA (INcident
Cost-benefit Analysis)
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Day types and Reliability
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Day type and Reliability
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