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Abstract.  A dynamic transit trip assignment model developed for the operational planning of an existing metro system has the following salient features:(1) use a schedule-based network formulation to model the movement of trains; (2) use multi-interval assignment (15-minutes duration for each time interval) to predict train loading; (3) assume a multivariable linear path cost model that includes in-vehicle time, waiting time, walking time and line change penalty; (4) divide passengers into different classes based on their route choice preferences; (5) calibrate the model using passenger boarding and alighting flows at station platforms; (6) validate the model using cordon counts. As a case study, the model is applied to the Hong Kong Mass Transit Railway network for a 4-hour period from 6 a.m. to 10 a.m. The input data consists of full sample multi-interval station-to-station O-D trip matrices compiled from data retrieved from ticketing gates. Multi-class assignments for single period and multi-period are implemented and a calibration procedure estimates the proportion of different user classes of travelers to be assigned to the network. 

1. Introduction

This paper describes a dynamic transit network model used for the operational planning of an existing metro system, such as for evaluation of proposed new lines, fine-tuning of line schedules, or for management of congestion that is induced by incidents. The salient features of this model are: (1) use a schedule-based network formulation to model the movement of trains; (2) use multi-interval assignment (15-minutes duration for each time interval) to predict train loading; (3) assume a multivariable linear path cost model that includes in-vehicle time, waiting time, walking time and line change penalty; (4) divide passengers into different classes based on their route choice preferences; (5) calibrate the model using passenger boarding and alighting flows at station platforms; (6) validate the model using cordon counts. The main reason of adopting these features is that models for operational planning should achieve a high degree of accuracy and should respond dynamically to changing train schedules and passenger demand patterns. The model is applied to an existing metro network in Hong Kong to illustrate the methods adopted and to demonstrate the “degree of accuracy” that can be achieved.

The subsequent parts of this paper are organized as follows. Section 2 reviews previous research. Section 3 describes the Hong Kong metro network. Section 4 lists out the data collected for model building. Section 5 explains the model assumptions and assignment algorithm. Section 6 describes the data used for model calibration and validation. Section 7 explains the model calibration method. Sections 8 and 9 present the calibration and validation results respectively. Section 10 summarizes the findings of the study.

2. Literature review

A transit network model can either be frequency-based or schedule-based. Frequency-based models assume that transit vehicles for each line operate to a fixed frequency and are commonly used in static assignment models. A good example of frequency-based models is the EMME/2 Standard Transit Assignment (STA) procedure that follows the assignment algorithm described in Spiess and Florian (1989). Schedule-based models assume that transit vehicles operate according to a pre-determined schedule. They allow line frequencies to vary within the analysis period and are commonly used in dynamic assignment models. Examples of schedule-based models are the EMME/2 Deterministic Transit Assignment (DTA) procedure (INRO 2003), the DY-RT model (Nuzzolo and Crisalli 2004) the VISUM model (Freiedrich and Wekech 2004) and the TRANSITNET model (Tong and Wong 1999; Poon et al. 2004)

Most transit networks use a weighted cost function to model passengers’ path choice behavior. This cost function is commonly formulated as a linear combination of different path cost components, such as in-vehicle time, waiting time, fare etc. The relative weights that passengers attach to each component can be estimated by using revealed preference (RP) or stated preference (SP) surveys. Nielsen and Jovicic (1999) and Nielsen (2000) described using a probit-based stochastic schedule-based assignment model to predict the path choices of rail and bus passengers in Copenhagen. Stated preference survey data were used to calibrate the coefficients of the passengers’ utility (cost) functions. Passengers were segmented to 4 classes (commuters, business, education and leisure). The coefficients of the cost functions were assumed to follow truncated normal distributions. However, as there were many coefficients to be calibrated, a large SP data set is required. Additionally, as the assignment procedure requires generating random coefficients using Monte Carlo simulation, it has to be iterated many times in order to obtain a convergent solution. It also did not take into account the possibility that some of the weighting factors may be correlated. For example, a traveler with a high waiting time factor is likely also to have a high line change penalty factor.

The current study proposes a different methodology. Instead of using SP surveys, station in/out counts were used to calibrate the model parameters. Multi-class assignment is used instead of probit-based stochastic assignment.

3. Description of the test network

The Hong Kong Mass Transit Railway Corporation (MTRC) operates the metro system in Hong Kong. It commenced service in October 1979 and carried a total of 876 million passengers in the year 2006. The MTRC network operating in April 2002 (see Figure 1) with the Airport Express Line excluded is used as a test case. It has 43 stations and four lines: (1) Tsuen Wan Line (TWN and TWS), (2) Kwun Tong Line (KTE and KTW), (3) Island Line (ILE and ILW) and (4) Tung Chung Line (TCE and TCW). For the Tung Chung Line, some trains do not run the whole length but only run between Hong Kong Station and Tsing Yi Station. Therefore, for the test network, an additional line, called the Tsing Yi Line (TYE and TYW) is coded to describe the movements of these trains. Since each line operates in both directions, the test network splits each line into 2, and therefore a total of 10 lines are modeled.

[*INSERT FIGURE 1 HERE]

4. Data collected for model building

The time frame for data collection is four weekdays (Thursday, Friday, Monday and Tuesday) during the period from 25 to 30 April 2002. Train schedules were provided by the Planning Department of MTRC, containing the run time for each line segment, vehicle headway and the dwell time at each station specified to the nearest second. 

The time that passengers spent walking between station concourses and/or between platforms was determined by survey. The surveys were conducted by carrying out site visits to all MTRC stations during non-peak periods in September 2003. The start/end point of a walk link is assumed to be either at the ticketing gate of a station concourse or the midpoint of a platform. If a station has ticketing gates at several locations, the location with highest passenger flow is assumed.

Station-to-station trip matrices representing the average trip demand for the 4 weekdays in April 2002 were provided by MTRC. There are a total of 20 trip matrices, each representing a 15-minute interval during the morning period from 6 a.m. to 11 a.m. 

5. TRANSITNET model 

5.1. Network structure
In TRANSITNET, the network model has two types of nodes: zone centriods that represent railway stations and other nodes that represent station platforms. It also has two types of links: walk links that model passengers moving within stations and transit links that model trains moving between stations. 

Each transit link models the movements of trains within a transit line segment from the platform of one station to the platform of an adjacent station. If several transit lines share common platforms, then a separate transit link is generated for each line and each line segment. As the model has a discrete time formulation and is schedule-based, information about train departure times at platforms is rounded to the nearest minute and coded into appropriate link description files.

The test network comprises 43 stations and 102 platforms. There are 103 transit links and 244 walk links. The line schedules within the analysis period from 6 a.m. to 11 a.m. are incorporated into the link descriptions. Each train is assumed to have a carrying capacity of 2504 passengers (Each train has 8 cars; each car can accommodate 45 seated, 267 standing passengers and 1 wheelchair space.) 

5.2. Assignment algorithms

The assignment algorithm assumes that all travelers have full information about the train schedules, and all trains operate according to these schedules. Congestion effects are not considered and it is assumed that all passengers waiting at the platforms are able to board on the first arrival train. This assumption is justified because the assignment results show that the number of passengers assigned to each train operating within the analysis period is below the train capacity.

The assignment is multi-interval, with 15-minutes being the duration of each interval. Within each time-interval, the station-to-station trip rate is assumed to be constant. A time-dependent optimal path algorithm developed by Tong and Richardson (1984) is used to find the optimal path. The best path for a given O-D pair is dependent on the start time of the trip. Starting from the beginning of the assignment period, various time-dependent best paths are generated. The rate of passenger arrival at the station is calculated from the specified trip matrices. Passengers are assigned onto different paths depending on their time of arrival at the origin station. As the network is schedule-based, the assignment results actually show the number of passengers assigned onto each train. 


The criteria for determining the best path is based on the following weighted time function:
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 where:
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= Weight attached to walking time 
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= Boarding penalty attached to the number of line changes 
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The transit fare is not considered because within the test network, the fare is only dependent on the entrance and exit stations of the path and is independent of the routing of the path used within the network.

Fung et al. (2005) used a similar weighted time function to develop a stochastic assignment model in which the weights 
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 are assumed to be random variables following gamma type density functions. However, this model is costly to implement because of the need to collect a large SP data set to calibrate the density functions. A less costly procedure used in the current model is to assume that travelers belong to several classes, in which each class has its own set of weights. Then either a single period multi-class or multi-period multi-class assignment can be carried out. In the former, the proportion of each traveler class is assumed to remain constant throughout the whole analysis period. In the latter, the assignment period is subdivided into several time periods, the proportion of each traveler class is assumed to remain constant within each time period.

While a single period multi-class assignment can be performed by repeating the assignment algorithm several times and finding the weighted average of the assignment outputs, a modified assignment algorithm has to be used to perform a multi-period multi-class assignment because of the possibility of passengers from one time period spilling over to the next time period. However, since the network is not congested, the multi-period multi-class assignment problem is still a separable problem. A further assumption is that since the model is applied to a metro network serving the central areas of a small and compact city with mixed land uses, the proportion of each user class will not vary substantially between passengers traveling on different O-D pairs (as defined the origin rail station and the destination rail station).

6. Data used for model calibration and validation

The coefficients of the weighted time function can be estimated by the following methods:

(a) Revealed Preference (RP) survey on path choice

(b) Stated Preference (SP) survey on path choice

(c) Calibration using observed link flows

(d) Calibration using observed boardings and alightings at platforms.


As path choice surveys have not been conducted in this study, there is a choice of either method (c) or method (d). Method (d) is considered to be better because, as compared to link flows, boardings and alightings provide a larger number of independent data points for calibration. This is illustrated in Figure 2, which shows that a transit line with 3 transit line segments and hence 3 link flow values can provide 6 boardings and alightings counts (there is however 1 reduced degree of freedom for each transit line, because total boardings must equal to total alightings). Furthermore, within a metro system, it is easier to count the numbers of passenger boardings and alightings at platforms compared to counting the number of passengers in a train. 


In this study, data on passenger boardings and alightings at all station platforms were provided by the MTRC Operations Department. These are daily 15-minute estimates based on in/out gate transactions and site surveys. This set of data is used for model calibration.


Passenger counts at the cross harbor cordon were conducted by the MTRC Planning Department at successive 15-minute intervals from 7a.m. to 10 a.m. during 25 to 30 April 2002. This is an independent set of data that can be used for model validation. [*INSERT FIGURE 2 HERE]

7. Proposed calibration methodology

7.1. Objectives

As the weights attached to the different components of the weighted time function are not accurately known, the objective is to calibrate these weighting factors using the data available on the number of passenger boardings and alightings at station platforms. Since each class of travelers has its own set of weights, the objectives of model calibration are to find the set of weights for each traveler class as well as the proportion of each traveler class to be assigned to the network during different time periods.

7.2. Model error specification
The multiclass assignment problem requires finding the proportion of each class of traveler to be assigned to the transit network.  Let there be a total of 
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 be the proportion of passengers belonging to user class 
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. The Root Mean Square Error (RMSE) for boardings and alightings are defined as:


RMSE (boardings)
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RMSE (alightings)
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7.3. Generation and selection of passenger classes

In the generation of passenger classes, the following assumptions are made:

a)
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 ranges between 1 and 1.5

d)
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e)
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ranges between 1 to 4 minutes

It is a common practice to set the weighting coefficient for in-vehicle time (
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) equal to 1 and less than the weighting coefficients for waiting time (
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) and walking time (
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 is a reasonable assumption because walking requires more effort compared to waiting. Furthermore, it would prevent generating paths in which passengers prefer to walk too and fro between adjacent station platforms rather than staying at a platform when waiting for a train. The line change penalty coefficient (
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) is always assumed to be positive because passengers would consider line changing as a negative attribute of the trip because of uncertainty concerns. Based on the above assumptions, different sets of weights are generated and tested and the best three are selected for the multi-class assignment problem.

7.4. Single period mult-iclass assignment problem formulation

The single period multi-class assignment problem is to find the values of 
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 that minimize the RMSE as defined in Equation (2). This is equivalent to minimizing the following function
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This minimization problem can be solved by employing a dual quadratic programming algorithm suggested by Goldfarb and Idnani (1983). It started by formulating the problem of minimizing Equation (6):
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Where the vectors
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 is the solution vector to be found. The next step is to transform the problem specified by Equations (3), (4) and (5) into a form equivalent to those given by Equations (6), (7) and (8).

7.5. Single period multi-class assignment data input

In this problem, we assume a single assignment period and 3 traveler classes (
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= 3). The assignment period is from 6 a.m. to 10 a.m., giving a total of sixteen 15-minute time intervals (
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= 16). The test network has a total of one hundred and two station platforms (
[image: image70.wmf]I

=102). Therefore I x T = 1632. 

Let:
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a matrix representing inequality constraints specified in Equation (5) 
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a column vector of length 3 
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a 3 by 3 Hessian matrix which has to be positive definite
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a 1632 by 3 boardings matrix with elements 
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a 1632 by 3 alightings matrix with elements 
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observed boardings column vector of length 1632 with elements 
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Equation (3) can be expressed using matrix and vector notation as:
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By setting:


[image: image119.wmf]]

[

2

T

T

N

n

M

m

g

+

-

=

T




           

                 (11)

and


[image: image120.wmf]]

[

2

T

T

N

N

M

M

H

+

=





           
                 (12)

Equation 10 is in a form equivalent to Equation (6). The problem can then be solved by using any commercially available non-linear optimization subroutine, such as QPROG in the IMSL FORTRAN library developed by Visual Numerics, Inc.

7.6. Multi-period multi-class assignment problem formulation
Let there be a total of 
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 is the same as those defined in Section 7.2. However the proportion of passengers in period 
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subject to:
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Since the network is assumed to be uncongested, there is no interaction between different user classes, and therefore the values of 
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 can be obtained by performing a separate trip assignment for each user class 
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7.7. Multi-period multi-class assignment data input

For the multi-period problem, we choose three user classes in each time period, giving a total of 3 
[image: image141.wmf]´

 4 = 12 traveler classes. Therefore we have a solution vector with 12 elements. There are 16 linear constraints including 4 linear equality constraints as specified in Equation (14) and 12 linear inequality constraints as specified in Equation (15). 

By employing the same method as explained in Sections 7.4 and 7.5, the solution vector x can be found by using a non-linear optimization subroutine.

8. Calibration results

The calibration results for single period and multi-period multi-class assignment are shown respectively in Tables 1a and 1b. From the tables, it can be seen that the total RMSE for multi-period is 240.59, which is slightly lower than the total RMSE of 243.09 for single period. 

[*INSERT TABLE 1a AND 1b HERE]
To illustrate the calibration results, Figure 3 shows the comparison of observed and modeled boardings and alightings for Tsuen Wan Line South for multiperiod multiclass assignment. [*INSERT FIGURE 3 HERE]

9. Model validation

For links in the cross-harbor cordon, the observed link flows are compared with the modeled link flows. The Percent Root Mean Square Error (%RMSE) for link flows is defined as:

%RMSE (link flows) 
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Where 
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is the modeled number of passengers belonging to class q traveling along the link during time interval t,
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is the corresponding observed value and T is the total number of time intervals. (T=12 because there are twelve 15-minute time intervals covering the period from 7 a.m. to 10 a.m.)


The validation results are shown in Tables 2a and 2b for single class (Scenario 1-1.5-1.5-2), in Tables 3a and 3b for single period multi-class and in Tables 4a and 4b for multi-period multi-class. [*INSERT Table 2a, 2b, 3a, 3b, 4a, 4b HERE]. The validation results are further illustrated in Figures 4a and 4b. [*INSERT Figure 4a, 4b HERE]


Table 5 summarizes the validation results for single class, single period and multi-period multi-class assignment. The results show that the %RMSE decreases progressively for single class, single period multi-class and multi-period multi-class. Thus the accuracy of the model increases when the number of user classes increases. 

 [*INSERT TABLE 5 HERE]

10. Conclusions

Using the Hong Kong MTR network as a case study, this paper has described a procedure for applying a dynamic schedule-based trip assignment model to a high frequency metro system. The numbers of passengers boarding and alighting at all station platforms at 15-minute intervals are used to calibrate the model. Multi-class assignments are implemented based on the calibration results. The observed link counts along a major cordon is used to validated the model. As the results show that the %RMSE based on 15-minute interval link counts decreases as the number of user class increases, this study demonstrates that the proposed multiclass assignment procedure is both feasible and beneficial. 

The validation results show that for the cross-harbor cordon, the modeled 15-minute link volume matches the surveyed link counts quite well. A majority of the modeled results has error of less than 30%. Thus the model could be a useful and reliable tool for operational planning, such as planning of line schedules and assessing the impacts of incidents.
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Table 1a. The single-period multi-class assignment calibration results.

	Time
	User Class
	Boardings
	Alightings
	Total
	Solution

	　
	β1 – β2 – β3 – β4 
	RMSE
	RMSE
	RMSE
	Vector 
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	600-1000
	1-1-1-3
	126.45 
	122.50 
	248.95 
	0.34 

	　
	1-1-1.5-2
	129.59 
	119.48 
	249.07 
	0.00 

	　
	1-1.5-1.5-2
	127.34 
	117.16 
	244.50 
	0.67 

	Weighted
	125.92 
	117.18 
	243.09 
	


Table 1b. The multi-period multi-class assignment calibration results.

	Time
	User Class
	Boardings
	Alightings
	Total
	Solution

	　
	/ β1 – β2 – β3 – β4
	RMSE
	RMSE
	RMSE
	Vector 
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	600-700
	1-1-1.5-3
	52.50
	49.60
	102.10
	0.55 

	　
	1-1-2-1
	53.95
	50.34
	104.30
	0.28 

	　
	1-1-1-3
	56.70
	50.21
	106.91
	0.17 

	Weighted
	51.22
	47.95
	99.17
	

	700-800
	1-1-1.5-2
	93.49 
	98.99 
	192.48 
	0.52 

	　
	1-1-1-3
	97.75 
	102.83 
	200.59 
	0.48 

	　
	1-1-1.5-1
	96.79 
	104.00 
	200.78 
	0.00 

	Weighted 
	92.42
	98.29
	190.71
	

	800-900
	1-1-1-3
	183.69 
	172.98 
	356.67 
	0.22 

	　
	1-1.5-1.5-2
	186.39 
	163.77 
	350.16 
	0.78 

	　
	1-1-1.5-2
	188.79 
	169.21 
	358.00 
	0.00 

	Weighted 
	184.48
	163.63
	348.11
	

	900-1000
	1-1.5-1.5-2
	132.49 
	122.59 
	255.08 
	0.33 

	　
	1-1.5-1.5-4
	138.04 
	123.39 
	261.44 
	0.35 

	　
	1-1.5-1.5-3
	134.35 
	124.97 
	259.31 
	0.32 

	Weighted 
	132.02
	120.81
	252.83
	

	Total
	125.12
	115.47
	240.59
	


Table 2a. Validation of single class assignment results for the cross-harbor cordon in northbound direction.

	Crossing


	Western Harbor Crossing (WHC)
	Central Harbor Crossing (CHC)
	Eastern Harbor Crossing 

(EHC)

	Time
	Observed
	Modeled
	Error
	Observed
	Modeled            Error   
	Observed
	Modeled
	Error

	0700-0715
	102
	302
	200(196.08%)
	606
	808
	202 (33.41%)
	457
	745
	288 (63.02%)

	0715-0730
	515
	469
	-46   (-8.93%)
	830
	1169
	339 (40.92%)
	1131
	1267
	136 (12.02%)

	0730-0745
	643
	577
	-66 (-10.26%)
	1142
	1413
	271 (23.78%)
	1661
	1346
	-315(-18.96%)

	0745-0800
	847
	829
	-18   (-2.13%)
	1670
	2373
	703 (42.11%)
	2010
	1781
	-229(-11.39%)

	0800-0815
	1235
	912
	 -323 (-26.15%)
	2251
	2796
	545 (24.21%)
	2483
	1972
	-511(-20.58%)

	0815-0830
	1360
	1143
	 -217 (-15.96%)
	3429
	4192
	763 (22.27%)
	3273
	2951
	-322  (-9.84%)

	0830-0845
	1403
	1169
	 -234 (-16.68%)
	4584
	4236
	-348  (-7.60%)
	3969
	2945
	-1024(-25.80%)

	0845-0900
	709
	845
	 136  (19.18%)
	4887
	4856
	-31  (-0.63%)
	2594
	3131
	537 (20.70%)

	0900-0915
	486
	509
	23    (4.73%)
	4129
	3376
	-753(-18.23%)
	2312
	1993
	-319(-13.80%)

	0915-0930
	401
	393
	-8   (-2.00%)
	3132
	3094
	-38  (-1.22%)
	1466
	1668
	202 (13.78%)

	0930-0945
	330
	339
	9    (2.73%)
	2319
	2411
	92   (3.97%)
	1179
	982
	-197(-16.71%)

	0945-1000
	326
	285
	-41(-12.58%)
	1665
	2605
	940 (56.41%)
	911
	870
	-41  (-4.50%)

	0700-1000
	8357
	7772
	-585  (-7.00%)
	30643
	33329
	2686 (8.77%)
	23446
	21651
	-1795  (-7.66%)

	%RMSE
	22.66%
	21.07%
	22.56%

	
	13.71%


Table 2b. Validation of single class assignment results for the cross-harbor cordon in southbound direction.

	Crossing


	Western Harbor Crossing (WHC)
	Central Harbor Crossing (CHC)
	Eastern Harbor Crossing 

(EHC)

	Time
	Observed Modeled        Error
	Observed
	Modeled
	Error
	Observed
	Modeled
	Error

	 0700-0715
	615
	587
	-28   (-4.55%)
	1790
	1671
	-119(-6.64%)
	840
	1376
	536 (63.81%)

	 0715-0730
	965
	1205
	240  (24.87%)
	2443
	2886
	443(18.12%)
	2036
	2139
	103   (5.06%)

	 0730-0745
	1640
	1337
	-303 (-18.48%)
	3457
	3382
	-75(-2.17%)
	2331
	2217
	-114  (-4.89%)

	 0745-0800
	1355
	1818
	463  (34.17%)
	4500
	4868
	368 (8.17%)
	3078
	3159
	81   (2.63%)

	 0800-0815
	2252
	2490
	238  (10.57%)
	6497
	6270
	-227(-3.50%)
	4011
	4872
	861 (21.47%)

	 0815-0830
	3712
	2939
	-773 (-20.82%)
	9067
	9628
	561 (6.19%)
	5978
	7120
	1142 (19.10%)

	 0830-0845
	5303
	3936
	-1367(-25.78%)
	11666
	10992
	-674(-5.77%)
	7166
	7836
	670   (9.35%)

	 0845-0900
	4021
	3929
	-92   (-2.29%)
	12062
	12651
	589 (4.88%)
	8113
	7972
	-141  (-1.74%)

	 0900-0915
	2859
	3254
	395  (13.82%)
	9405
	9138
	-267(-2.84%)
	6093
	5317
	-776(-12.74%)

	 0915-0930
	1883
	2505
	622  (33.03%)
	7058
	7611
	553 (7.84%)
	4525
	4048
	-477(-10.54%)

	 0930-0945
	1335
	1825
	490  (36.70%)
	5735
	5699
	-36(-0.63%)
	3059
	2337
	-722(-23.60%)

	 0945-1000
	1203
	1270
	67    (5.57%)
	4457
	4833
	376 (8.44%)
	2277
	2102
	-175  (-7.69%)

	0700-1000
	27143
	27095
	-48   (-0.18%)
	78137
	79629
	1492 (1.91%)
	49507
	50495
	988   (2.00%)

	%RMSE
	25.58%
	6.61%
	15.00%

	
	7.37%


Table 3a. Validation of single period multi-class assignment results for the cross-harbor cordon in northbound direction.

	Crossing


	Western Harbor Crossing (WHC)
	Central Harbor Crossing (CHC)
	Eastern Harbor Crossing 

(EHC)

	Time
	Observed
	Modeled
	Error
	Observed
	Modeled
	Error
	Observed
	Modeled
	Error

	0700-0715
	102
	320
	218 (213.73%)
	967
	797
	-170(-17.61%)
	457
	737
	280 (61.27%)

	0715-0730
	515
	481
	-34    (-6.60%)
	1212
	1161
	-51  (-4.17%)
	1131
	1263
	132 (11.67%)

	0730-0745
	643
	591
	-52    (-8.09%)
	1647
	1407
	-240(-14.57%)
	1661
	1342
	-319(-19.21%)

	0745-0800
	847
	838
	-9    (-1.06%)
	2338
	2357
	19   (0.83%)
	2010
	1781
	-229(-11.39%)

	0800-0815
	1235
	938
	-297  (-24.05%)
	2999
	2772
	-227  (-7.58%)
	2483
	1974
	-509(-20.50%)

	0815-0830
	1360
	1166
	-194  (-14.26%)
	3857
	4160
	303   (7.85%)
	3273
	2957
	-316  (-9.65%)

	0830-0845
	1403
	1192
	-211  (-15.04%)
	4366
	4215
	-151  (-3.46%)
	3969
	2950
	-1019(-25.67%)

	0845-0900
	709
	868
	159   (22.43%)
	4115
	4839
	724 (17.60%)
	2594
	3134
	540 (20.82%)

	0900-0915
	486
	517
	31     (6.38%)
	3186
	3365
	179   (5.62%)
	2312
	1996
	-316(-13.67%)

	0915-0930
	401
	405
	4     (1.00%)
	2489
	3080
	591 (23.76%)
	1466
	1673
	207 (14.12%)

	0930-0945
	330
	347
	17     (5.15%)
	2222
	2390
	168   (7.55%)
	1179
	1001
	-178(-15.10%)

	0945-1000
	326
	289
	-37  (-11.35%)
	2049
	2562
	513 (25.01%)
	911
	915
	4   (0.44%)

	0700-1000
	8357
	7952
	-405    (-4.85%)
	30643
	33105
	2462   (8.03%)
	23446
	21723
	-1723  (-7.35%)

	%RMSE
	21.64%
	14.23%
	22.43%

	
	11.33%


Table 3b. Validation of single period multi-class assignment results for the cross-harbor cordon in southbound direction.

	Crossing


	Western Harbor Crossing (WHC)
	Central Harbor Crossing (CHC)
	Eastern Harbor Crossing 

(EHC)

	Time
	Observed Modeled
	Error
	Observed
	Modeled
	Error
	Observed
	Modeled
	Error

	 0700-0715
	615
	625
	10   (1.63%)
	1790
	1643
	-147(-8.21%)
	840
	1403
	563 (67.02%)

	 0715-0730
	965
	1258
	293 (30.36%)
	2443
	2819
	376(15.39%)
	2036
	2152
	116   (5.70%)

	 0730-0745
	1640
	1420
	-220(-13.41%)
	3457
	3340
	-117(-3.38%)
	2331
	2213
	 -118  (-5.06%)

	 0745-0800
	1355
	1875
	520 (38.38%)
	4500
	4781
	281 (6.24%)
	3078
	3183
	105   (3.41%)

	 0800-0815
	2252
	2599
	347 (15.41%)
	6497
	6170
	-327(-5.03%)
	4011
	4913
	902 (22.49%)

	 0815-0830
	3712
	3024
	-688(-18.53%)
	9067
	9507
	440 (4.85%)
	5978
	7161
	1183 (19.79%)

	 0830-0845
	5303
	4088
	-1215(-22.91%)
	11666
	10835
	-831(-7.12%)
	7166
	7839
	673   (9.39%)

	 0845-0900
	4021
	4044
	23   (0.57%)
	12062
	12474
	412 (3.42%)
	8113
	8004
	-109  (-1.34%)

	 0900-0915
	2859
	3339
	480 (16.79%)
	9405
	9019
	-386(-4.10%)
	6093
	5341
	-752(-12.34%)

	 0915-0930
	1883
	2572
	689 (36.59%)
	7058
	7506
	448 (6.35%)
	4525
	4072
	-453(-10.01%)

	 0930-0945
	1335
	1885
	550 (41.20%)
	5735
	5613
	-122(-2.13%)
	3059
	2362
	-697(-22.79%)

	 0945-1000
	1203
	1321
	118   (9.81%)
	4457
	4755
	298 (6.69%)
	2277
	2129
	-148  (-6.50%)

	0700-1000
	27143
	28050
	907   (3.34%)
	78137
	78462
	325 (0.42%)
	49507
	50772
	1265   (2.56%)

	%RMSE
	24.93%
	6.33%
	15.18%

	
	7.27%


Table 4a. Validation of multi-period multi-class assignment results for the cross-harbor cordon in northbound direction.

	Crossing


	Western Harbor Crossing (WHC)
	Central Harbor Crossing 

(CHC)
	Eastern Harbor Crossing (EHC)

	Time
	Observed
	Modeled
	Error
	Observed
	Modeled
	          Error           Observed
	Modeled
	Error

	 0700-0715
	102
	338
	 236(231.37%)
	967
	806
	-161 (-16.68%)
	457
	726
	269  (58.86%)

	 0715-0730
	515
	453
	 -62 (-12.04%)
	1212
	1198
	-14   (-1.12%)
	1131
	1251
	120  (10.61%)

	 0730-0745
	643
	609
	-34   (-5.29%)
	1647
	1425
	-222 (-13.48%)
	1661
	1332
	-329 (-19.81%)

	 0745-0800
	847
	827
	-20   (-2.36%)
	2338
	2323
	-15   (-0.62%)
	2010
	1782
	-228 (-11.34%)

	 0800-0815
	1235
	975
	-260 (-21.05%)
	2999
	2737
	-262   (-8.74%)
	2483
	1977
	-506 (-20.38%)

	 0815-0830
	1360
	1182
	-178 (-13.09%)
	3857
	4168
	311    (8.05%)
	3273
	2955
	-318   (-9.72%)

	 0830-0845
	1403
	1185
	-218 (-15.54%)
	4366
	4222
	-144   (-3.30%)
	3969
	2948
	-1021 (-25.72%)

	 0845-0900
	709
	860
	151  (21.30%)
	4115
	4845
	730  (17.74%)
	2594
	3133
	539  (20.78%)

	 0900-0915
	486
	508
	   22    (4.53%)
	3186
	3375
	189    (5.93%)
	2312
	1995
	-317 (-13.71%)

	 0915-0930
	401
	391
	-10   (-2.49%)
	2489
	3087
	598  (24.04%)
	1466
	1678
	212  (14.46%)

	 0930-0945
	330
	331
	  1     (0.30%)
	2222
	2390
	168    (7.55%)
	1179
	1013
	-166 (-14.08%)

	 0945-1000
	326
	272
	-54 (-16.56%)
	2049
	2564
	515  (25.11%)
	911
	932
	21    (2.31%)

	0700-1000
	8357
	7931
	-426   (-5.10%)
	30643
	33140
	2497    (8.15%)
	23446
	21722
	-1724   (-7.35%)

	%RMSE
	20.95%
	14.37%
	22.42%

	
	11.33%


Table 4b. Validation of multi-period multi-class assignment results for the cross-harbor cordon in southbound direction.

	Crossing


	Western Harbor Crossing (WHC)
	Central Harbor Crossing (CHC)
	Eastern Harbor Crossing (EHC)

	Time
	Observed
	Modeled            Error
	Observed
	Modeled
	Error
	Observed
	Modeled
	Error

	0700-0715
	615
	827
	212  (34.47%)
	1790
	1625
	-165 (-9.22%)
	840
	1469
	629 (74.88%)

	 0715-0730
	965
	1277
	312  (32.33%)
	2443
	2717
	274(11.22%)
	2036
	2169
	133   (6.53%)

	 0730-0745
	1640
	1514
	-126   (-7.68%)
	3457
	3350
	-107 (-3.10%)
	2331
	2186
	-145  (-6.22%)

	 0745-0800
	1355
	2006
	651  (48.04%)
	4500
	4743
	243  (5.40%)
	3078
	3174
	96   (3.12%)

	 0800-0815
	2252
	2719
	467  (20.74%)
	6497
	6159
	-338 (-5.20%)
	4011
	4909
	898 (22.39%)

	 0815-0830
	3712
	3561
	-151   (-4.07%)
	9067
	9526
	459  (5.06%)
	5978
	7121
	1143 (19.12%)

	 0830-0845
	5303
	4326
	-977 (-18.42%)
	11666
	10893
	-773 (-6.63%)
	7166
	7837
	671   (9.36%)

	 0845-0900
	4021
	4058
	37    (0.92%)
	12062
	12536
	474  (3.93%)
	8113
	7993
	-120  (-1.48%)

	 0900-0915
	2859
	3145
	286  (10.00%)
	9405
	9042
	-363 (-3.86%)
	6093
	5343
	-750(-12.31%)

	 0915-0930
	1883
	2346
	463  (24.59%)
	7058
	7565
	507  (7.18%)
	4525
	4144
	-381  (-8.42%)

	 0930-0945
	1335
	1727
	392  (29.36%)
	5735
	5719
	-16 (-0.28%)
	3059
	2375
	-684(-22.36%)

	 0945-1000
	1203
	1105
	-98   (-8.15%)
	4457
	4853
	396  (8.88%)
	2277
	2136
	-141  (-6.19%)

	0700-1000
	27143
	28611
	1468    (5.41%)
	78137
	78728
	591  (0.76%)
	49507
	50856
	1349   (2.72%)

	%RMSE
	19.94%
	6.33%
	15.01%

	
	6.74%


Table 5. Summary of validation results

	Direction　
	Link
	Single Class
	Single Period Multi-class
	Multi Period Multi-class

	
	
	Error
	%RMSE
	Error
	%RMSE
	Error
	%RMSE

	Northbound　

　
	WHC
	-7.00%
	22.66%
	-4.85%
	21.64%
	-5.10%
	20.95%

	
	CHC
	8.77%
	21.07%
	8.03%
	14.23%
	8.15%
	14.37%

	
	EHC
	-7.66%
	22.56%
	-7.35%
	22.43%
	-7.35%
	22.42%

	Total (North)
	0.49%
	13.71%
	0.53%
	11.33%
	0.56%
	11.33%

	Southbound

　
	WHC
	-0.18%
	25.58%
	3.34%
	24.93%
	5.41%
	19.94%

	
	CHC
	1.91%
	6.61%
	0.42%
	6.33%
	0.76%
	6.33%

	
	EHC
	2.00%
	15.00%
	2.56%
	15.18%
	2.72%
	15.01%

	Total (South)
	1.57%
	7.37%
	1.61%
	7.27%
	2.20%
	6.74%

	Total (2-way)
	1.26%
	6.56%
	1.30%
	6.12%
	1.73%
	5.80%
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Figure2. A transit line with 4 platforms and 3 transit line segments providing 6 boardings/alightings counts
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Figure 3. Comparison of observed and modeled boardings and alightings for Tsuen Wan Line south direction
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Figure 4a. Validation of cross-harbor link counts in northbound direction 
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 Figure 4b. Validation of cross-harbor link counts in southbound direction 
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Figure 1. The MTR network operating in April 2002
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1-1.5-1.5-2

		Crossing		Eastern Harbour Crossing (EHC)								Central Harbour Crossing (CHC)								Western Harbour Crossing (WHC)

		Direction		Northbound								Northbound								Northbound

		Line		KTW (397-398)								ILW (352-353)								TCW+TYW (441-442)

		Station		Quarry Bay to Lam Tin								Hong Kong to Kowloon								Hong Kong to Kowloon

		Time		MTR		TRANSIT		Differ		%		MTR		TRANSIT		Differ		%		MTR		TRANSIT		Differ		%

						NET		ence						NET		ence						NET		ence

		0700-0715		457		745		288		63.02%		606		808		202		33.41%		102		302		200		196.08%

		0715-0730		1131		1267		136		12.02%		830		1169		339		40.92%		515		469		-46		-8.93%

		0730-0745		1661		1346		-315		-18.96%		1142		1413		271		23.78%		643		577		-66		-10.26%

		0745-0800		2010		1781		-229		-11.39%		1670		2373		703		42.11%		847		829		-18		-2.13%

		0800-0815		2483		1972		-511		-20.58%		2251		2796		545		24.21%		1235		912		-323		-26.15%

		0815-0830		3273		2951		-322		-9.84%		3429		4192		763		22.27%		1360		1143		-217		-15.96%

		0830-0845		3969		2945		-1024		-25.80%		4584		4236		-348		-7.60%		1403		1169		-234		-16.68%

		0845-0900		2594		3131		537		20.70%		4887		4856		-31		-0.63%		709		845		136		19.18%

		0900-0915		2312		1993		-319		-13.80%		4129		3376		-753		-18.23%		486		509		23		4.73%

		0915-0930		1466		1668		202		13.78%		3132		3094		-38		-1.22%		401		393		-8		-2.00%

		0930-0945		1179		982		-197		-16.71%		2319		2411		92		3.97%		330		339		9		2.73%				587872

		0945-1000		911		870		-41		-4.50%		1665		2605		940		56.41%		326		285		-41		-12.58%				6801523

		Total		23446		21651		-1795		-7.66%		30643		33329		2686		8.77%		8357		7772		-585		-7.00%				743235

		0815-0915		12148		11020		-1128		-9.29%		17028		16660		-368		-2.16%		3958		3666		-292		-7.38%				2390643

																																9935401

		Crossing		Eastern Harbour Crossing (EHC)								Central Harbour Crossing (CHC)								Western Harbour Crossing (WHC)										10072618		11502340

		Direction		Southbound								Southbound								Southbound										11683210

		Line		KTE (395-396)								ILE (380-381)								TCE+TYE (451-452)										310986

		Station		Lam Tin to Quarry Bay								Kowloon to Hong Kong								Kowloon to Hong Kong

		Time		MTR		TRANSIT		Differ		%		MTR		TRANSIT		Differ		%		MTR		TRANSIT		Differ		%

						NET		ence						NET		ence						NET		ence

		0700-0715		840		1376		536		63.81%		1790		1671		-119		-6.64%		615		587		-28		-4.55%

		0715-0730		2036		2139		103		5.06%		2443		2886		443		18.12%		965		1205		240		24.87%

		0730-0745		2331		2217		-114		-4.89%		3457		3382		-75		-2.17%		1640		1337		-303		-18.48%

		0745-0800		3078		3159		81		2.63%		4500		4868		368		8.17%		1355		1818		463		34.17%

		0800-0815		4011		4872		861		21.47%		6497		6270		-227		-3.50%		2252		2490		238		10.57%

		0815-0830		5978		7120		1142		19.10%		9067		9628		561		6.19%		3712		2939		-773		-20.82%

		0830-0845		7166		7836		670		9.35%		11666		10992		-674		-5.77%		5303		3936		-1367		-25.78%

		0845-0900		8113		7972		-141		-1.74%		12062		12651		589		4.88%		4021		3929		-92		-2.29%

		0900-0915		6093		5317		-776		-12.74%		9405		9138		-267		-2.84%		2859		3254		395		13.82%

		0915-0930		4525		4048		-477		-10.54%		7058		7611		553		7.84%		1883		2505		622		33.03%

		0930-0945		3059		2337		-722		-23.60%		5735		5699		-36		-0.63%		1335		1825		490		36.70%

		0945-1000		2277		2102		-175		-7.69%		4457		4833		376		8.44%		1203		1270		67		5.57%

		Total		49507		50495		988		2.00%		78137		79629		1492		1.91%		27143		27095		-48		-0.18%

		0815-0915		27350		28245		895		3.27%		42199		42409		210		0.50%		15895		14058		-1837		-11.56%
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Multiintervl

		Crossing		Eastern Harbour Crossing (EHC)														Central Harbour Crossing (CHC)														Western Harbour Crossing (WHC)																457		728.858				840		1412.584				0700-0715

																																																1131		1249.366				2036		2138.442				0715-0730

		Direction		Northbound														Northbound														Northbound																1661		1331.448				2331		2173.382				0730-0745

		Line		KTW (397-398)														ILW (352-353)														TCW+TYW (441-442)																2010		1782.694				3078		3154.578				0745-0800

		Station		Quarry Bay to Lam Tin														Hong Kong to Kowloon														Hong Kong to Kowloon																2483		1975.072				4011		4936				0800-0815

		Time		MTR										Differ		%		MTR										Differ		%		MTR										Differ		%				3273		2961.24				5978		7182.976				0815-0830

														ence														ence														ence						3969		2953.704				7166		7841.632				0830-0845

		0700-0715		457		731		724		718		728		271		59.22%		606		797		776		796		787		181		29.85%		102		356		357		331		356		254		249.49%				2594		3136.632				8113		8021.664				0845-0900

		0715-0730		1131		1246		1257		1244		1251		120		10.63%		830		1204		1146		1174		1176		346		41.71%		515		454		505		484		478		-37		-7.09%				2312		1996.798				6093		5290.53				0900-0915

		0730-0745		1661		1329		1337		1321		1333		-328		-19.76%		1142		1452		1397		1402		1426		284		24.83%		643		600		619		617		609		-34		-5.27%				1466		1672.766				4525		4052.666				0915-0930

		0745-0800		2010		1783		1782		1758		1783		-227		-11.32%		1670		2321		2326		2380		2323		653		39.13%		847		801		857		839		828		-19		-2.26%				1179		998.504				3059		2352.94				0930-0945

		0800-0815		2483		1978		1972		1978		1978		-505		-20.34%		2251		2726		2796		2733		2731		480		21.34%		1235		990		912		966		971		-264		-21.35%				911		900.6				2277		2115.734				0945-1000

		0815-0830		3273		2971		2951		2955		2959		-314		-9.61%		3429		4098		4192		4140		4131		702		20.47%		1360		1212		1143		1184		1190		-170		-12.49%

		0830-0845		3969		2962		2945		2951		2953		-1016		-25.59%		4584		4175		4236		4191		4187		-397		-8.65%		1403		1238		1169		1215		1220		-183		-13.04%

		0845-0900		2594		3142		3131		3137		3138		544		20.98%		4887		4808		4856		4819		4817		-70		-1.44%		709		916		845		882		889		180		25.46%				606		790.574				1790		1634.11				0700-0715

		0900-0915		2312		1993		2016		1997		2002		-310		-13.39%		4129		3376		3364		3386		3375		-754		-18.26%		486		509		488		495		497		11		2.30%				830		1186.252				2443		2781.772				0715-0730

		0915-0930		1466		1668		1693		1674		1679		213		14.51%		3132		3094		3076		3092		3087		-45		-1.43%		401		393		397		392		394		-7		-1.73%				1142		1435.17				3457		3381.144				0730-0745

		0930-0945		1179		982		1048		1008		1013		-166		-14.04%		2319		2411		2366		2398		2391		72		3.11%		330		339		330		327		332		2		0.61%				1670		2322.53				4500		4788.746				0745-0800

		0945-1000		911		870		1005		915		932		21		2.27%		1665		2605		2499		2596		2565		900		54.06%		326		285		267		265		272		-54		-16.47%				2251		2760.16				6497		6118.448				0800-0815

		Total		23446		21655		21861		21656		21748		-1698		-7.24%		30643		33067		33030		33107		32997		2354		7.68%		8357		8093		7889		7997		8039		-319		-3.81%				3429		4143.872				9067		9444.192				0815-0830

		0815-0915		12148		11068		11043		11040		11052		-1096		-9.02%		17028		16457		16648		16536		16510		-519		-3.05%		3958		3875		3645		3776		3797		-161		-4.07%				4584		4204.768				11666		10752.384				0830-0845

																																																4887		4831.424				12062		12381.176				0845-0900

																																																4129		3378.684				9405		9219.002				0900-0915

		Crossing		Eastern Harbour Crossing (EHC)														Central Harbour Crossing (CHC)														Western Harbour Crossing (WHC)																3132		3091.464				7058		7636.928				0915-0930

																																																2319		2401.572				5735		5714.966				0930-0945

		Direction		Southbound														Southbound														Southbound																1665		2591.138				4457		4839.26				0945-1000

		Line		KTE (395-396)														ILE (380-381)														TCE+TYE (451-452)

		Station		Lam Tin to Quarry Bay														Kowloon to Hong Kong														Kowloon to Hong Kong

		Time		MTR										Differ		%		MTR										Differ		%		MTR										Differ		%				102		356.306				615		645.48				0700-0715

														ence														ence														ence						515		469.606				965		1284.884				0715-0730

		0700-0715		840		1393		1457		1365		1424		584		69.49%		1790		1654		1589		1692		1623		-167		-9.34%		615		621		701		604		659		44		7.22%				643		605.814				1640		1450.282				0730-0745

		0715-0730		2036		2121		2178		2100		2148		112		5.52%		2443		2824		2686		2923		2758		315		12.88%		965		1250		1364		1177		1305		340		35.20%				847		818.136				1355		1848.812				0745-0800

		0730-0745		2331		2159		2206		2114		2182		-149		-6.41%		3457		3435		3259		3464		3351		-106		-3.08%		1640		1390		1587		1453		1485		-155		-9.48%				1235		951.936				2252		2716.96				0800-0815

		0745-0800		3078		3120		3233		3035		3174		96		3.13%		4500		4868		4609		4884		4744		244		5.42%		1355		1787		1989		1871		1884		529		39.04%				1360		1178.328				3712		3115.944				0815-0830

		0800-0815		4011		4997		4872		4849		4882		871		21.70%		6497		5974		6270		6333		6254		-243		-3.74%		2252		2817		2612		2500		2570		318		14.11%				1403		1204.328				5303		4219.224				0830-0845

		0815-0830		5978		7243		7120		7060		7100		1122		18.77%		9067		9269		9628		9706		9610		543		5.99%		3712		3195		3033		2892		2959		-753		-20.29%				709		881.352				4021		4139.824				0845-0900

		0830-0845		7166		7847		7836		7765		7783		617		8.61%		11666		10524		10992		11083		10960		-706		-6.05%		5303		4391		4039		3935		4035		-1268		-23.90%				486		501.538				2859		3164.24				0900-0915

		0845-0900		8113		8069		7972		7927		7958		-155		-1.91%		12062		12124		12651		12699		12573		511		4.23%		4021		4275		3998		3952		4023		2		0.05%				401		393.006				1883		2463.954				0915-0930

		0900-0915		6093		5317		5362		5237		5307		-786		-12.90%		9405		9138		9228		9325		9229		-176		-1.87%		2859		3254		3051		3073		3125		266		9.31%				330		333.486				1335		1773.924				0930-0945

		0915-0930		4525		4048		4135		4038		4075		-450		-9.94%		7058		7611		7655		7667		7644		586		8.31%		1883		2505		2354		2437		2430		547		29.07%				326		275.516				1203		1242.42				0945-1000

		0930-0945		3059		2337		2413		2359		2371		-688		-22.50%		5735		5699		5728		5733		5720		-15		-0.26%		1335		1825		1678		1730		1743		408		30.57%

		0945-1000		2277		2102		2187		2116		2136		-141		-6.18%		4457		4833		4889		4835		4853		396		8.89%		1203		1270		1154		1228		1216		13		1.08%

		Total		49507		50753		50971		49965		50540		1033		2.09%		78137		77953		79184		80344		79318		1181		1.51%		27143		28580		27560		26852		27434		291		1.07%

		0815-0915		27350		28476		28290		27989		28149		799		2.92%		42199		41055		42499		42813		42372		172		0.41%		15895		15115		14121		13852		14142		-1753		-11.03%





Multiintervl

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Eastern Harbour Crossing (EHC) Northbound

457

728.858

1131

1249.366

1661

1331.448

2010

1782.694

2483

1975.072

3273

2961.24

3969

2953.704

2594

3136.632

2312

1996.798

1466

1672.766

1179

998.504

911

900.6



Sheet2

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Central Harbour Crossing (CHC) Northbound

606

790.574

830

1186.252

1142

1435.17

1670

2322.53

2251

2760.16

3429

4143.872

4584

4204.768

4887

4831.424

4129

3378.684

3132

3091.464

2319

2401.572

1665

2591.138



Single

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Western Harbour Crossing (WHC) Northbound

102

356.306

515

469.606

643

605.814

847

818.136

1235

951.936

1360

1178.328

1403

1204.328

709

881.352

486

501.538

401

393.006

330

333.486

326

275.516



		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Eastern Harbour Crossing (EHC) Southbound

840

1412.584

2036

2138.442

2331

2173.382

3078

3154.578

4011

4936

5978

7182.976

7166

7841.632

8113

8021.664

6093

5290.53

4525

4052.666

3059

2352.94

2277

2115.734



		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Central Harbour Crossing (CHC) Southbound

1790

1634.11

2443

2781.772

3457

3381.144

4500

4788.746

6497

6118.448

9067

9444.192

11666

10752.384

12062

12381.176

9405

9219.002

7058

7636.928

5735

5714.966

4457

4839.26



		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Western Harbour Crossing (WHC) Southbound

615

645.48

965

1284.884

1640

1450.282

1355

1848.812

2252

2716.96

3712

3115.944

5303

4219.224

4021

4139.824

2859

3164.24

1883

2463.954

1335

1773.924

1203

1242.42



		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Cross Harbour Links in Northbound Direction

457

728.858

1131

1249.366

1661

1331.448

2010

1782.694

2483

1975.072

3273

2961.24

3969

2953.704

2594

3136.632

2312

1996.798

1466

1672.766

1179

998.504

911

900.6

606

790.574

830

1186.252

1142

1435.17

1670

2322.53

2251

2760.16

3429

4143.872

4584

4204.768

4887

4831.424

4129

3378.684

3132

3091.464

2319

2401.572

1665

2591.138

102

356.306

515

469.606

643

605.814

847

818.136

1235

951.936

1360

1178.328

1403

1204.328

709

881.352

486

501.538

401

393.006

330

333.486

326

275.516



		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Cross Harbour Links in Southbound Direction

840

1412.584

2036

2138.442

2331

2173.382

3078

3154.578

4011

4936

5978

7182.976

7166

7841.632

8113

8021.664

6093

5290.53

4525

4052.666

3059

2352.94

2277

2115.734

1790

1634.11

2443

2781.772

3457

3381.144

4500

4788.746

6497

6118.448

9067

9444.192

11666

10752.384

12062

12381.176

9405

9219.002

7058

7636.928

5735

5714.966

4457

4839.26

615

645.48

965

1284.884

1640

1450.282

1355

1848.812

2252

2716.96

3712

3115.944

5303

4219.224

4021

4139.824

2859

3164.24

1883

2463.954

1335

1773.924

1203

1242.42



		378		537

		378		1392

		378		1678

		378		1852

		378		2415

		378		3338

		378		4527

		378		5871

		378		8402

		378		11274		52332

		378		14558

		378		15008

		378		11492

		378		9055

		378		7373

		378		5724

				104496





		368						2504

		6:01		600		3		7512

		6:05		615		4		10016

		6:09		630		3		7512

		6:13		645		4		10016

		6:17		0700-0715		4		10016

		6:21		0715-0730		7		17528

		6:25		0730-0745		7		17528

		6:29		0745-0800		8		20032

		6:33		0800-0815		7		17528

		6:37		0815-0830		8		20032

		6:41		0830-0845		7		17528

		6:45		0845-0900		8		20032

		6:49		0900-0915		7		17528

		6:53		0915-0930		8		20032

		6:57		0930-0945		7		17528

		7:01		0945-1000		5		12520

		7:05						242888

		7:09						75120

		7:13

		7:17

		7:19

		7:21

		7:23

		7:25

		7:27

		7:29

		7:31

		7:33

		7:35

		7:37

		7:39

		7:41

		7:43

		7:45

		7:47

		7:49

		7:51

		7:53

		7:55

		7:57

		7:59

		8:01

		8:03

		8:05

		8:07

		8:09

		8:11

		8:13

		8:15

		8:17

		8:19

		8:21

		8:23

		8:25

		8:27

		8:29

		8:31

		8:33

		8:35

		8:37

		8:39

		8:41

		8:43

		8:45

		8:47

		8:49

		8:51

		8:53

		8:55

		8:57

		8:59

		9:01

		9:03

		9:05

		9:07

		9:09

		9:11

		9:13

		9:15

		9:17

		9:19

		9:21

		9:23

		9:25

		9:27

		9:29

		9:31

		9:33

		9:35

		9:37

		9:39

		9:41

		9:43

		9:45

		9:47

		9:51

		9:55

		9:59

		10:03

		10:07

		10:11

		10:15

		10:19

		10:23

		10:27

		10:31

		10:35

		10:39

		10:43

		10:47

		10:51

		10:55

		10:59





		Crossing

		Direction

		Time

		600		537		209		-328		-61.08%		0.03		214		-323		-60.15%		0.03				107584		104329

		615		1392		1333		-59		-4.24%		0.13		1335		-57		-4.09%		0.13				3481		3249

		630		1678		1974		296		17.64%		0.26		2000		322		19.19%		0.27				87616		103684

		645		1852		1448		-404		-21.81%		0.14		1488		-364		-19.65%		0.15				163216		132496

		0700-0715		2415		2792		377		15.61%		0.28		2764		349		14.45%		0.28				142129		121801

		0715-0730		3338		3307		-31		-0.93%		0.19		3207		-131		-3.92%		0.18				961		17161

		0730-0745		4527		4842		315		6.96%		0.28		4847		320		7.07%		0.28				99225		102400

		0745-0800		5871		5401		-470		-8.01%		0.27		5377		-494		-8.41%		0.27				220900		244036

		0800-0815		8402		8798		396		4.71%		0.50		8796		394		4.69%		0.50				156816		155236

		0815-0830		11274		10221		-1053		-9.34%		0.51		10240		-1034		-9.17%		0.51				1108809		1069156

		0830-0845		14558		15118		560		3.85%		0.86		15187		629		4.32%		0.87				313600		395641

		0845-0900		15008		13745		-1263		-8.42%		0.69		13795		-1213		-8.08%		0.69				1595169		1471369

		0900-0915		11492		12826		1334		11.61%		0.73		12840		1348		11.73%		0.73				1779556		1817104

		0915-0930		9055		8552		-503		-5.55%		0.43		8641		-414		-4.57%		0.43				253009		171396

		0930-0945		7373		8290		917		12.44%		0.47		8389		1016		13.78%		0.48				840889		1032256

		0945-1000		5724		5629		-95		-1.66%		0.45		5728		4		0.07%		0.46				9025		16

		Total		104496		104485		-11		-0.01%		0.43		104848		352		0.34%		0.43				6881985		6941330

		0815-0915		52332		51910		-422		-0.81%		0.69		52062		-270		-0.52%		0.69				2623.3537695096		2634.6403929189

																								6531		6531

																								0.4016771964		0.403405358





		





		Crossing		Western Harbour Crossing (WHC)								Central Harbour Crossing (CHC)								Eastern Harbour Crossing (EHC)										102		320		338		302		615		625		827		587		0700-0715

																														515		481		453		469		965		1258		1277		1205		0715-0730

		Direction		Northbound								Northbound								Northbound										643		591		609		577		1640		1420		1514		1337		0730-0745

		Time		Observed				Differ		%		Observed				Differ		%		Observed				Differ		%				847		838		827		829		1355		1875		2006		1818		0745-0800

						Modeled		ence						Modeled		ence						Modeled		ence						1235		938		975		912		2252		2599		2719		2490		0800-0815

		0700-0715		102		338		236		231.37%		967		806		-161		-16.68%		457		726		269		58.86%				1360		1166		1182		1143		3712		3024		3561		2939		0815-0830

		0715-0730		515		453		-62		-12.04%		1212		1198		-14		-1.12%		1131		1251		120		10.61%				1403		1192		1185		1169		5303		4088		4326		3936		0830-0845

		0730-0745		643		609		-34		-5.29%		1647		1425		-222		-13.48%		1661		1332		-329		-19.81%				709		868		860		845		4021		4044		4058		3929		0845-0900

		0745-0800		847		827		-20		-2.36%		2338		2323		-15		-0.62%		2010		1782		-228		-11.34%				486		517		508		509		2859		3339		3145		3254		0900-0915

		0800-0815		1235		975		-260		-21.05%		2999		2737		-262		-8.74%		2483		1977		-506		-20.38%				401		405		391		393		1883		2572		2346		2505		0915-0930

		0815-0830		1360		1182		-178		-13.09%		3857		4168		311		8.05%		3273		2955		-318		-9.72%				330		347		331		339		1335		1885		1727		1825		0930-0945

		0830-0845		1403		1185		-218		-15.54%		4366		4222		-144		-3.30%		3969		2948		-1021		-25.72%				326		289		272		285		1203		1321		1105		1270		0945-1000

		0845-0900		709		860		151		21.30%		4115		4845		730		17.74%		2594		3133		539		20.78%

		0900-0915		486		508		22		4.53%		3186		3375		189		5.93%		2312		1995		-317		-13.71%

		0915-0930		401		391		-10		-2.49%		2489		3087		598		24.04%		1466		1678		212		14.46%				606		797		806		808		1790		1643		1625		1671		0700-0715

		0930-0945		330		331		1		0.30%		2222		2390		168		7.55%		1179		1013		-166		-14.08%				830		1161		1198		1169		2443		2819		2717		2886		0715-0730

		0945-1000		326		272		-54		-16.56%		2049		2564		515		25.11%		911		932		21		2.31%				1142		1407		1425		1413		3457		3340		3350		3382		0730-0745

		Total		8357		7931		-426		-5.10%		30643		33140		2497		8.15%		23446		21722		-1724		-7.35%				1670		2357		2323		2373		4500		4781		4743		4868		0745-0800

		0815-0915		3958		3735		-223		-5.63%		17028		16610		1086		6.38%		12148		11031		-1117		-9.19%				2251		2772		2737		2796		6497		6170		6159		6270		0800-0815

																														3429		4160		4168		4192		9067		9507		9526		9628		0815-0830

																														4584		4215		4222		4236		11666		10835		10893		10992		0830-0845

		Crossing		Western Harbour Crossing (WHC)								Central Harbour Crossing (CHC)								Eastern Harbour Crossing (EHC)										4887		4839		4845		4856		12062		12474		12536		12651		0845-0900

																														4129		3365		3375		3376		9405		9019		9042		9138		0900-0915

		Direction		Southbound								Southbound								Southbound										3132		3080		3087		3094		7058		7506		7565		7611		0915-0930

		Time		Observed				Differ		%		Observed				Differ		%		Observed				Differ		%				2319		2390		2390		2411		5735		5613		5719		5699		0930-0945

						Modeled		ence						Modeled		ence						Modeled		ence						1665		2562		2564		2605		4457		4755		4853		4833		0945-1000

		0700-0715		615		827		212		34.47%		1790		1625		-165		-9.22%		840		1469		629		74.88%

		0715-0730		965		1277		312		32.33%		2443		2717		274		11.22%		2036		2169		133		6.53%

		0730-0745		1640		1514		-126		-7.68%		3457		3350		-107		-3.10%		2331		2186		-145		-6.22%				457		737		726		745		840		1403		1469		1376		0700-0715

		0745-0800		1355		2006		651		48.04%		4500		4743		243		5.40%		3078		3174		96		3.12%				1131		1263		1251		1267		2036		2152		2169		2139		0715-0730

		0800-0815		2252		2719		467		20.74%		6497		6159		-338		-5.20%		4011		4909		898		22.39%				1661		1342		1332		1346		2331		2213		2186		2217		0730-0745

		0815-0830		3712		3561		-151		-4.07%		9067		9526		459		5.06%		5978		7121		1143		19.12%				2010		1781		1782		1781		3078		3183		3174		3159		0745-0800

		0830-0845		5303		4326		-977		-18.42%		11666		10893		-773		-6.63%		7166		7837		671		9.36%				2483		1974		1977		1972		4011		4913		4909		4872		0800-0815

		0845-0900		4021		4058		37		0.92%		12062		12536		474		3.93%		8113		7993		-120		-1.48%				3273		2957		2955		2951		5978		7161		7121		7120		0815-0830

		0900-0915		2859		3145		286		10.00%		9405		9042		-363		-3.86%		6093		5343		-750		-12.31%				3969		2950		2948		2945		7166		7839		7837		7836		0830-0845

		0915-0930		1883		2346		463		24.59%		7058		7565		507		7.18%		4525		4144		-381		-8.42%				2594		3134		3133		3131		8113		8004		7993		7972		0845-0900

		0930-0945		1335		1727		392		29.36%		5735		5719		-16		-0.28%		3059		2375		-684		-22.36%				2312		1996		1995		1993		6093		5341		5343		5317		0900-0915

		0945-1000		1203		1105		-98		-8.15%		4457		4853		396		8.88%		2277		2136		-141		-6.19%				1466		1673		1678		1668		4525		4072		4144		4048		0915-0930

		Total		27143		28611		1468		5.41%		78137		78728		591		0.76%		49507		50856		1349		2.72%				1179		1001		1013		982		3059		2362		2375		2337		0930-0945

		0815-0915		15895		15090		-805		-5.06%		42199		41997		-203		-0.48%		27350		28294		944		3.45%				911		915		932		870		2277		2129		2136		2102		0945-1000





		0700-0715		0700-0715		338		302

		0715-0730		0715-0730		453		469

		0730-0745		0730-0745		609		577

		0815-0830		0815-0830		827		829

		0830-0845		0830-0845		975		912

		0845-0900		0845-0900		1182		1143

		0900-0915		0900-0915		1185		1169

		0915-0930		0915-0930		860		845

		0930-0945		0930-0945		508		509

		0945-1000		0945-1000		391		393

		330		347		331		339

		326		289		272		285

		0700-0715		0700-0715		806		808

		0715-0730		0715-0730		1198		1169

		0730-0745		0730-0745		1425		1413

		0745-0800		0745-0800		2323		2373

		0800-0815		0800-0815		2737		2796

		0815-0830		0815-0830		4168		4192

		0830-0845		0830-0845		4222		4236

		0845-0900		0845-0900		4845		4856

		0900-0915		0900-0915		3375		3376

		0915-0930		0915-0930		3087		3094

		0930-0945		0930-0945		2390		2411

		0945-1000		0945-1000		2564		2605

		0700-0715		0700-0715		726		745

		0715-0730		0715-0730		1251		1267

		0730-0745		0730-0745		1332		1346

		0745-0800		0745-0800		1782		1781

		0800-0815		0800-0815		1977		1972

		0815-0830		0815-0830		2955		2951

		0830-0845		0830-0845		2948		2945

		0845-0900		0845-0900		3133		3131

		0900-0915		0900-0915		1995		1993

		0915-0930		0915-0930		1678		1668

		0930-0945		0930-0945		1013		982

		0945-1000		0945-1000		932		870



Observed

Modeled (Single)

Modeled (Multi)

Modeled(1-1.5-1.5-2)

Time

No. of Passengers

Cross Harbour Links in Northbound Direction
Western Harbour Crossing                              Central Harbour Crossing                                    Eastern Harbour Crossing
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1407
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2357
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4584
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3365
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2319
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1131
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1781

2483

1974

3273

2957

3969
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2594

3134

2312

1996

1466

1673

1179

1001

911

915
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Observed

Modeled (Single)

Modeled (Multi)

Time

No. of Passengers

Cross Harbour Links in Southbound Direction
Western Harbour Crossing                               Central Harbour Crossing                              Eastern Harbour Crossing



						Single Period				Multi Period						200.00		202.00		288.00		40000		40804		82944										236.00		(161.39)		269.00				218.00		(170.39)		280.00

		Direction		Line		A.M.		Peak		A.M.		Peak				(46.00)		339.00		136.00		2116		114921		18496										(62.00)		(13.54)		120.00				(34.00)		(50.54)		132.00

		North		WHC		-4.85%		-5.43%		-5.10%		-5.63%				(66.00)		271.00		(315.00)		4356		73441		99225										(34.00)		(221.99)		(329.00)				(52.00)		(239.99)		(319.00)

				CHC		8.03%		6.19%		8.15%		6.38%				(18.00)		703.00		(229.00)		324		494209		52441										(20.00)		(14.52)		(228.00)				(9.00)		19.48		(229.00)

				EHC		-7.35%		-9.15%		-7.35%		-9.19%				(323.00)		545.00		(511.00)		104329		297025		261121										(260.00)		(262.19)		(506.00)				(297.00)		(227.19)		(509.00)

		South		WHC		3.34%		-8.81%		5.41%		-5.06%				(217.00)		763.00		(322.00)		47089		582169		103684										(178.00)		310.65		(318.00)				(194.00)		302.65		(316.00)

				CHC		0.42%		-0.86%		0.76%		-0.48%				(234.00)		(348.00)		(1024.00)		54756		121104		1048576										(218.00)		(143.99)		(1021.00)				(211.00)		(150.99)		(1019.00)

				EHC		2.56%		3.64%		2.72%		3.45%				136.00		(31.00)		537.00		18496		961		288369										151.00		730.11		539.00				159.00		724.11		540.00

																23.00		(753.00)		(319.00)		529		567009		101761										22.00		189.07		(317.00)				31.00		179.07		(316.00)

																(8.00)		(38.00)		202.00		64		1444		40804										(10.00)		598.32		212.00				4.00		591.32		207.00

						Single Period		MultiPeriod								9.00		92.00		(197.00)		81		8464		38809										1.00		167.81		(166.00)				17.00		167.81		(178.00)

		Direction		Line		RMSE		RMSE		Single		Multi		Singleclass		(41.00)		940.00		(41.00)		1681		883600		1681										(54.00)		514.57		21.00				(37.00)		512.57		4.00

		North		WHC		144.26		139.70		71.76%		69.49%		75.14%								273821		3185151		2137911		696.4166666667		2553.5833333333		1953.8333333333

				CHC		347.91		351.36		47.20%		47.66%		69.89%								22818.4166666667		265429.25		178159.25		523.2790842371		1784.6991343081		1462.1597039995

				EHC		419.66		419.38		74.40%		74.35%		74.84%								151.0576600728		515.1982628076		422.0891493512		0.7513879396		0.6988998992		0.7483543653

		South		WHC		539.81		431.87		82.67%		66.14%		84.85%		(28.00)		(119.00)		536.00		784		14161		287296										212.00		(165.00)		629.00				10.00		(147.00)		563.00

				CHC		394.74		394.32		21.00%		20.98%		21.93%		240.00		443.00		103.00		57600		196249		10609										312.00		274.00		133.00				293.00		376.00		116.00

				EHC		599.42		592.77		50.33%		49.77%		49.75%		(303.00)		(75.00)		(114.00)		91809		5625		12996										(126.00)		(107.00)		(145.00)				(220.00)		(117.00)		(118.00)

																463.00		368.00		81.00		214369		135424		6561										651.00		243.00		96.00				520.00		281.00		105.00

																238.00		(227.00)		861.00		56644		51529		741321										467.00		(338.00)		898.00				347.00		(327.00)		902.00

																(773.00)		561.00		1142.00		597529		314721		1304164										(151.00)		459.00		1143.00				(688.00)		440.00		1183.00

																(1367.00)		(674.00)		670.00		1868689		454276		448900										(977.00)		(773.00)		671.00				(1215.00)		(831.00)		673.00

																(92.00)		589.00		(141.00)		8464		346921		19881										37.00		474.00		(120.00)				23.00		412.00		(109.00)

																395.00		(267.00)		(776.00)		156025		71289		602176										286.00		(363.00)		(750.00)				480.00		(386.00)		(752.00)

																622.00		553.00		(477.00)		386884		305809		227529										463.00		507.00		(381.00)				689.00		448.00		(453.00)

																490.00		(36.00)		(722.00)		240100		1296		521284										392.00		(16.00)		(684.00)				550.00		(122.00)		(697.00)

																67.00		376.00		(175.00)		4489		141376		30625										(98.00)		396.00		(141.00)				118.00		298.00		(148.00)

																						3683386		2038676		4213342		2261.9166666667		6511.4166666667		4125.5833333333

																						306948.833333333		169889.666666667		351111.833333333		1919.2149436684		1427.8221177724		2052.6426868795

																						554.0296321798		412.1767420254		592.54690391		0.848490562		0.2192797959		0.4975399891





		Crossing		Western Harbour Crossing (WHC)								Central Harbour Crossing (CHC)								Eastern Harbour Crossing (EHC)

		Direction		Northbound								Northbound								Northbound

		Time		Observed				Differ		%		Observed				Differ		%		Observed				Differ		%

						Modeled		ence						Modeled		ence						Modeled		ence

		0700-0715		102		320		218		213.73%		967		797		-170		-17.61%		457		737		280		61.27%

		0715-0730		515		481		-34		-6.60%		1212		1161		-51		-4.17%		1131		1263		132		11.67%

		0730-0745		643		591		-52		-8.09%		1647		1407		-240		-14.57%		1661		1342		-319		-19.21%

		0745-0800		847		838		-9		-1.06%		2338		2357		19		0.83%		2010		1781		-229		-11.39%

		0800-0815		1235		938		-297		-24.05%		2999		2772		-227		-7.58%		2483		1974		-509		-20.50%

		0815-0830		1360		1166		-194		-14.26%		3857		4160		303		7.85%		3273		2957		-316		-9.65%

		0830-0845		1403		1192		-211		-15.04%		4366		4215		-151		-3.46%		3969		2950		-1019		-25.67%

		0845-0900		709		868		159		22.43%		4115		4839		724		17.60%		2594		3134		540		20.82%

		0900-0915		486		517		31		6.38%		3186		3365		179		5.62%		2312		1996		-316		-13.67%

		0915-0930		401		405		4		1.00%		2489		3080		591		23.76%		1466		1673		207		14.12%

		0930-0945		330		347		17		5.15%		2222		2390		168		7.55%		1179		1001		-178		-15.10%

		0945-1000		326		289		-37		-11.35%		2049		2562		513		25.01%		911		915		4		0.44%

		Total		8357		7952		-405		-4.85%		30643		33105		2462		8.03%		23446		21723		-1723		-7.35%

		0815-0915		3958		3743		-215		-5.43%		17028		16579		1055		6.19%		12148		11037		-1111		-9.15%

		Crossing		Western Harbour Crossing (WHC)								Central Harbour Crossing (CHC)								Eastern Harbour Crossing (EHC)

		Direction		Southbound								Southbound								Southbound

		Time		Observed				Differ		%		Observed				Differ		%		Observed				Differ		%

						Modeled		ence						Modeled		ence						Modeled		ence

		0700-0715		615		625		10		1.63%		1790		1643		-147		-8.21%		840		1403		563		67.02%

		0715-0730		965		1258		293		30.36%		2443		2819		376		15.39%		2036		2152		116		5.70%

		0730-0745		1640		1420		-220		-13.41%		3457		3340		-117		-3.38%		2331		2213		-118		-5.06%

		0745-0800		1355		1875		520		38.38%		4500		4781		281		6.24%		3078		3183		105		3.41%

		0800-0815		2252		2599		347		15.41%		6497		6170		-327		-5.03%		4011		4913		902		22.49%

		0815-0830		3712		3024		-688		-18.53%		9067		9507		440		4.85%		5978		7161		1183		19.79%

		0830-0845		5303		4088		-1215		-22.91%		11666		10835		-831		-7.12%		7166		7839		673		9.39%

		0845-0900		4021		4044		23		0.57%		12062		12474		412		3.42%		8113		8004		-109		-1.34%

		0900-0915		2859		3339		480		16.79%		9405		9019		-386		-4.10%		6093		5341		-752		-12.34%

		0915-0930		1883		2572		689		36.59%		7058		7506		448		6.35%		4525		4072		-453		-10.01%

		0930-0945		1335		1885		550		41.20%		5735		5613		-122		-2.13%		3059		2362		-697		-22.79%

		0945-1000		1203		1321		118		9.81%		4457		4755		298		6.69%		2277		2129		-148		-6.50%

		Total		27143		28050		907		3.34%		78137		78462		325		0.42%		49507		50772		1265		2.56%

		0815-0915		15895		14495		-1400		-8.81%		42199		41835		-365		-0.86%		27350		28345		995		3.64%
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1-1.5-1.5-2

		Crossing		Eastern Harbour Crossing (EHC)								Central Harbour Crossing (CHC)								Western Harbour Crossing (WHC)

		Direction		Northbound								Northbound								Northbound

		Line		KTW (397-398)								ILW (352-353)								TCW+TYW (441-442)

		Station		Quarry Bay to Lam Tin								Hong Kong to Kowloon								Hong Kong to Kowloon

		Time		MTR		TRANSIT		Differ		%		MTR		TRANSIT		Differ		%		MTR		TRANSIT		Differ		%

						NET		ence						NET		ence						NET		ence

		0700-0715		457		745		288		63.02%		606		808		202		33.41%		102		302		200		196.08%

		0715-0730		1131		1267		136		12.02%		830		1169		339		40.92%		515		469		-46		-8.93%

		0730-0745		1661		1346		-315		-18.96%		1142		1413		271		23.78%		643		577		-66		-10.26%

		0745-0800		2010		1781		-229		-11.39%		1670		2373		703		42.11%		847		829		-18		-2.13%

		0800-0815		2483		1972		-511		-20.58%		2251		2796		545		24.21%		1235		912		-323		-26.15%

		0815-0830		3273		2951		-322		-9.84%		3429		4192		763		22.27%		1360		1143		-217		-15.96%

		0830-0845		3969		2945		-1024		-25.80%		4584		4236		-348		-7.60%		1403		1169		-234		-16.68%

		0845-0900		2594		3131		537		20.70%		4887		4856		-31		-0.63%		709		845		136		19.18%

		0900-0915		2312		1993		-319		-13.80%		4129		3376		-753		-18.23%		486		509		23		4.73%

		0915-0930		1466		1668		202		13.78%		3132		3094		-38		-1.22%		401		393		-8		-2.00%

		0930-0945		1179		982		-197		-16.71%		2319		2411		92		3.97%		330		339		9		2.73%				587872

		0945-1000		911		870		-41		-4.50%		1665		2605		940		56.41%		326		285		-41		-12.58%				6801523

		Total		23446		21651		-1795		-7.66%		30643		33329		2686		8.77%		8357		7772		-585		-7.00%				743235

		0815-0915		12148		11020		-1128		-9.29%		17028		16660		-368		-2.16%		3958		3666		-292		-7.38%				2390643

																																9935401

		Crossing		Eastern Harbour Crossing (EHC)								Central Harbour Crossing (CHC)								Western Harbour Crossing (WHC)										10072618		11502340

		Direction		Southbound								Southbound								Southbound										11683210

		Line		KTE (395-396)								ILE (380-381)								TCE+TYE (451-452)										310986

		Station		Lam Tin to Quarry Bay								Kowloon to Hong Kong								Kowloon to Hong Kong

		Time		MTR		TRANSIT		Differ		%		MTR		TRANSIT		Differ		%		MTR		TRANSIT		Differ		%

						NET		ence						NET		ence						NET		ence

		0700-0715		840		1376		536		63.81%		1790		1671		-119		-6.64%		615		587		-28		-4.55%

		0715-0730		2036		2139		103		5.06%		2443		2886		443		18.12%		965		1205		240		24.87%

		0730-0745		2331		2217		-114		-4.89%		3457		3382		-75		-2.17%		1640		1337		-303		-18.48%

		0745-0800		3078		3159		81		2.63%		4500		4868		368		8.17%		1355		1818		463		34.17%

		0800-0815		4011		4872		861		21.47%		6497		6270		-227		-3.50%		2252		2490		238		10.57%

		0815-0830		5978		7120		1142		19.10%		9067		9628		561		6.19%		3712		2939		-773		-20.82%

		0830-0845		7166		7836		670		9.35%		11666		10992		-674		-5.77%		5303		3936		-1367		-25.78%

		0845-0900		8113		7972		-141		-1.74%		12062		12651		589		4.88%		4021		3929		-92		-2.29%

		0900-0915		6093		5317		-776		-12.74%		9405		9138		-267		-2.84%		2859		3254		395		13.82%

		0915-0930		4525		4048		-477		-10.54%		7058		7611		553		7.84%		1883		2505		622		33.03%

		0930-0945		3059		2337		-722		-23.60%		5735		5699		-36		-0.63%		1335		1825		490		36.70%

		0945-1000		2277		2102		-175		-7.69%		4457		4833		376		8.44%		1203		1270		67		5.57%

		Total		49507		50495		988		2.00%		78137		79629		1492		1.91%		27143		27095		-48		-0.18%

		0815-0915		27350		28245		895		3.27%		42199		42409		210		0.50%		15895		14058		-1837		-11.56%
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Multiintervl

		Crossing		Eastern Harbour Crossing (EHC)														Central Harbour Crossing (CHC)														Western Harbour Crossing (WHC)																457		728.858				840		1412.584				0700-0715

																																																1131		1249.366				2036		2138.442				0715-0730

		Direction		Northbound														Northbound														Northbound																1661		1331.448				2331		2173.382				0730-0745

		Line		KTW (397-398)														ILW (352-353)														TCW+TYW (441-442)																2010		1782.694				3078		3154.578				0745-0800

		Station		Quarry Bay to Lam Tin														Hong Kong to Kowloon														Hong Kong to Kowloon																2483		1975.072				4011		4936				0800-0815

		Time		MTR										Differ		%		MTR										Differ		%		MTR										Differ		%				3273		2961.24				5978		7182.976				0815-0830

														ence														ence														ence						3969		2953.704				7166		7841.632				0830-0845

		0700-0715		457		731		724		718		728		271		59.22%		606		797		776		796		787		181		29.85%		102		356		357		331		356		254		249.49%				2594		3136.632				8113		8021.664				0845-0900

		0715-0730		1131		1246		1257		1244		1251		120		10.63%		830		1204		1146		1174		1176		346		41.71%		515		454		505		484		478		-37		-7.09%				2312		1996.798				6093		5290.53				0900-0915

		0730-0745		1661		1329		1337		1321		1333		-328		-19.76%		1142		1452		1397		1402		1426		284		24.83%		643		600		619		617		609		-34		-5.27%				1466		1672.766				4525		4052.666				0915-0930

		0745-0800		2010		1783		1782		1758		1783		-227		-11.32%		1670		2321		2326		2380		2323		653		39.13%		847		801		857		839		828		-19		-2.26%				1179		998.504				3059		2352.94				0930-0945

		0800-0815		2483		1978		1972		1978		1978		-505		-20.34%		2251		2726		2796		2733		2731		480		21.34%		1235		990		912		966		971		-264		-21.35%				911		900.6				2277		2115.734				0945-1000

		0815-0830		3273		2971		2951		2955		2959		-314		-9.61%		3429		4098		4192		4140		4131		702		20.47%		1360		1212		1143		1184		1190		-170		-12.49%

		0830-0845		3969		2962		2945		2951		2953		-1016		-25.59%		4584		4175		4236		4191		4187		-397		-8.65%		1403		1238		1169		1215		1220		-183		-13.04%

		0845-0900		2594		3142		3131		3137		3138		544		20.98%		4887		4808		4856		4819		4817		-70		-1.44%		709		916		845		882		889		180		25.46%				606		790.574				1790		1634.11				0700-0715

		0900-0915		2312		1993		2016		1997		2002		-310		-13.39%		4129		3376		3364		3386		3375		-754		-18.26%		486		509		488		495		497		11		2.30%				830		1186.252				2443		2781.772				0715-0730

		0915-0930		1466		1668		1693		1674		1679		213		14.51%		3132		3094		3076		3092		3087		-45		-1.43%		401		393		397		392		394		-7		-1.73%				1142		1435.17				3457		3381.144				0730-0745

		0930-0945		1179		982		1048		1008		1013		-166		-14.04%		2319		2411		2366		2398		2391		72		3.11%		330		339		330		327		332		2		0.61%				1670		2322.53				4500		4788.746				0745-0800

		0945-1000		911		870		1005		915		932		21		2.27%		1665		2605		2499		2596		2565		900		54.06%		326		285		267		265		272		-54		-16.47%				2251		2760.16				6497		6118.448				0800-0815

		Total		23446		21655		21861		21656		21748		-1698		-7.24%		30643		33067		33030		33107		32997		2354		7.68%		8357		8093		7889		7997		8039		-319		-3.81%				3429		4143.872				9067		9444.192				0815-0830

		0815-0915		12148		11068		11043		11040		11052		-1096		-9.02%		17028		16457		16648		16536		16510		-519		-3.05%		3958		3875		3645		3776		3797		-161		-4.07%				4584		4204.768				11666		10752.384				0830-0845

																																																4887		4831.424				12062		12381.176				0845-0900

																																																4129		3378.684				9405		9219.002				0900-0915

		Crossing		Eastern Harbour Crossing (EHC)														Central Harbour Crossing (CHC)														Western Harbour Crossing (WHC)																3132		3091.464				7058		7636.928				0915-0930

																																																2319		2401.572				5735		5714.966				0930-0945

		Direction		Southbound														Southbound														Southbound																1665		2591.138				4457		4839.26				0945-1000

		Line		KTE (395-396)														ILE (380-381)														TCE+TYE (451-452)

		Station		Lam Tin to Quarry Bay														Kowloon to Hong Kong														Kowloon to Hong Kong

		Time		MTR										Differ		%		MTR										Differ		%		MTR										Differ		%				102		356.306				615		645.48				0700-0715

														ence														ence														ence						515		469.606				965		1284.884				0715-0730

		0700-0715		840		1393		1457		1365		1424		584		69.49%		1790		1654		1589		1692		1623		-167		-9.34%		615		621		701		604		659		44		7.22%				643		605.814				1640		1450.282				0730-0745

		0715-0730		2036		2121		2178		2100		2148		112		5.52%		2443		2824		2686		2923		2758		315		12.88%		965		1250		1364		1177		1305		340		35.20%				847		818.136				1355		1848.812				0745-0800

		0730-0745		2331		2159		2206		2114		2182		-149		-6.41%		3457		3435		3259		3464		3351		-106		-3.08%		1640		1390		1587		1453		1485		-155		-9.48%				1235		951.936				2252		2716.96				0800-0815

		0745-0800		3078		3120		3233		3035		3174		96		3.13%		4500		4868		4609		4884		4744		244		5.42%		1355		1787		1989		1871		1884		529		39.04%				1360		1178.328				3712		3115.944				0815-0830

		0800-0815		4011		4997		4872		4849		4882		871		21.70%		6497		5974		6270		6333		6254		-243		-3.74%		2252		2817		2612		2500		2570		318		14.11%				1403		1204.328				5303		4219.224				0830-0845

		0815-0830		5978		7243		7120		7060		7100		1122		18.77%		9067		9269		9628		9706		9610		543		5.99%		3712		3195		3033		2892		2959		-753		-20.29%				709		881.352				4021		4139.824				0845-0900

		0830-0845		7166		7847		7836		7765		7783		617		8.61%		11666		10524		10992		11083		10960		-706		-6.05%		5303		4391		4039		3935		4035		-1268		-23.90%				486		501.538				2859		3164.24				0900-0915

		0845-0900		8113		8069		7972		7927		7958		-155		-1.91%		12062		12124		12651		12699		12573		511		4.23%		4021		4275		3998		3952		4023		2		0.05%				401		393.006				1883		2463.954				0915-0930

		0900-0915		6093		5317		5362		5237		5307		-786		-12.90%		9405		9138		9228		9325		9229		-176		-1.87%		2859		3254		3051		3073		3125		266		9.31%				330		333.486				1335		1773.924				0930-0945

		0915-0930		4525		4048		4135		4038		4075		-450		-9.94%		7058		7611		7655		7667		7644		586		8.31%		1883		2505		2354		2437		2430		547		29.07%				326		275.516				1203		1242.42				0945-1000

		0930-0945		3059		2337		2413		2359		2371		-688		-22.50%		5735		5699		5728		5733		5720		-15		-0.26%		1335		1825		1678		1730		1743		408		30.57%

		0945-1000		2277		2102		2187		2116		2136		-141		-6.18%		4457		4833		4889		4835		4853		396		8.89%		1203		1270		1154		1228		1216		13		1.08%

		Total		49507		50753		50971		49965		50540		1033		2.09%		78137		77953		79184		80344		79318		1181		1.51%		27143		28580		27560		26852		27434		291		1.07%

		0815-0915		27350		28476		28290		27989		28149		799		2.92%		42199		41055		42499		42813		42372		172		0.41%		15895		15115		14121		13852		14142		-1753		-11.03%





Multiintervl

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Eastern Harbour Crossing (EHC) Northbound

457

728.858

1131

1249.366

1661

1331.448

2010

1782.694

2483

1975.072

3273

2961.24

3969

2953.704

2594

3136.632

2312

1996.798

1466

1672.766

1179

998.504

911

900.6



Sheet2

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Central Harbour Crossing (CHC) Northbound

606

790.574

830

1186.252

1142

1435.17

1670

2322.53

2251

2760.16

3429

4143.872

4584

4204.768

4887

4831.424

4129

3378.684

3132

3091.464

2319

2401.572

1665

2591.138



Single

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Western Harbour Crossing (WHC) Northbound

102

356.306

515

469.606

643

605.814

847

818.136

1235

951.936

1360

1178.328

1403

1204.328

709

881.352

486

501.538

401

393.006

330

333.486

326

275.516



		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Eastern Harbour Crossing (EHC) Southbound

840

1412.584

2036

2138.442

2331

2173.382

3078

3154.578

4011

4936

5978

7182.976

7166

7841.632

8113

8021.664

6093

5290.53

4525

4052.666

3059

2352.94

2277

2115.734



		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Central Harbour Crossing (CHC) Southbound

1790

1634.11

2443

2781.772

3457

3381.144

4500

4788.746

6497

6118.448

9067

9444.192

11666

10752.384

12062

12381.176

9405

9219.002

7058

7636.928

5735

5714.966

4457

4839.26



		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Western Harbour Crossing (WHC) Southbound

615

645.48

965

1284.884

1640

1450.282

1355

1848.812

2252

2716.96

3712

3115.944

5303

4219.224

4021

4139.824

2859

3164.24

1883

2463.954

1335

1773.924

1203

1242.42



		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Cross Harbour Links in Northbound Direction

457

728.858

1131

1249.366

1661

1331.448

2010

1782.694

2483

1975.072

3273

2961.24

3969

2953.704

2594

3136.632

2312

1996.798

1466

1672.766

1179

998.504

911

900.6

606

790.574

830

1186.252

1142

1435.17

1670

2322.53

2251

2760.16

3429

4143.872

4584

4204.768

4887

4831.424

4129

3378.684

3132

3091.464

2319

2401.572

1665

2591.138

102

356.306

515

469.606

643

605.814

847

818.136

1235

951.936

1360

1178.328

1403

1204.328

709

881.352

486

501.538

401

393.006

330

333.486

326

275.516



		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000

		0700-0715		0700-0715

		0715-0730		0715-0730

		0730-0745		0730-0745

		0745-0800		0745-0800

		0800-0815		0800-0815

		0815-0830		0815-0830

		0830-0845		0830-0845

		0845-0900		0845-0900

		0900-0915		0900-0915

		0915-0930		0915-0930

		0930-0945		0930-0945

		0945-1000		0945-1000



MTR

TRANSITNET

Time

No. of Passengers

Cross Harbour Links in Southbound Direction

840

1412.584

2036

2138.442

2331

2173.382

3078

3154.578

4011

4936

5978

7182.976

7166

7841.632

8113

8021.664

6093

5290.53

4525

4052.666

3059

2352.94

2277

2115.734

1790

1634.11

2443

2781.772

3457

3381.144

4500

4788.746

6497

6118.448

9067

9444.192

11666

10752.384

12062

12381.176

9405

9219.002

7058

7636.928

5735

5714.966

4457

4839.26

615

645.48

965

1284.884

1640

1450.282

1355

1848.812

2252

2716.96

3712

3115.944

5303

4219.224

4021

4139.824

2859

3164.24

1883

2463.954

1335

1773.924

1203

1242.42



		378		537

		378		1392

		378		1678

		378		1852

		378		2415

		378		3338

		378		4527

		378		5871

		378		8402

		378		11274		52332

		378		14558

		378		15008

		378		11492

		378		9055

		378		7373

		378		5724

				104496





		368						2504

		6:01		600		3		7512

		6:05		615		4		10016

		6:09		630		3		7512

		6:13		645		4		10016

		6:17		0700-0715		4		10016

		6:21		0715-0730		7		17528

		6:25		0730-0745		7		17528

		6:29		0745-0800		8		20032

		6:33		0800-0815		7		17528

		6:37		0815-0830		8		20032

		6:41		0830-0845		7		17528

		6:45		0845-0900		8		20032

		6:49		0900-0915		7		17528

		6:53		0915-0930		8		20032

		6:57		0930-0945		7		17528

		7:01		0945-1000		5		12520

		7:05						242888

		7:09						75120

		7:13

		7:17

		7:19

		7:21

		7:23

		7:25

		7:27

		7:29

		7:31

		7:33

		7:35

		7:37

		7:39

		7:41

		7:43

		7:45

		7:47

		7:49

		7:51

		7:53

		7:55

		7:57

		7:59

		8:01

		8:03

		8:05

		8:07

		8:09

		8:11

		8:13

		8:15

		8:17

		8:19

		8:21

		8:23

		8:25

		8:27

		8:29

		8:31

		8:33

		8:35

		8:37

		8:39

		8:41

		8:43

		8:45

		8:47

		8:49

		8:51

		8:53

		8:55

		8:57

		8:59

		9:01

		9:03

		9:05

		9:07

		9:09

		9:11

		9:13

		9:15

		9:17

		9:19

		9:21

		9:23

		9:25

		9:27

		9:29

		9:31

		9:33

		9:35

		9:37

		9:39

		9:41

		9:43

		9:45

		9:47

		9:51

		9:55

		9:59

		10:03

		10:07

		10:11

		10:15

		10:19

		10:23

		10:27

		10:31

		10:35

		10:39

		10:43

		10:47

		10:51

		10:55

		10:59





		Crossing

		Direction

		Time

		600		537		209		-328		-61.08%		0.03		214		-323		-60.15%		0.03				107584		104329

		615		1392		1333		-59		-4.24%		0.13		1335		-57		-4.09%		0.13				3481		3249

		630		1678		1974		296		17.64%		0.26		2000		322		19.19%		0.27				87616		103684

		645		1852		1448		-404		-21.81%		0.14		1488		-364		-19.65%		0.15				163216		132496

		0700-0715		2415		2792		377		15.61%		0.28		2764		349		14.45%		0.28				142129		121801

		0715-0730		3338		3307		-31		-0.93%		0.19		3207		-131		-3.92%		0.18				961		17161

		0730-0745		4527		4842		315		6.96%		0.28		4847		320		7.07%		0.28				99225		102400

		0745-0800		5871		5401		-470		-8.01%		0.27		5377		-494		-8.41%		0.27				220900		244036

		0800-0815		8402		8798		396		4.71%		0.50		8796		394		4.69%		0.50				156816		155236

		0815-0830		11274		10221		-1053		-9.34%		0.51		10240		-1034		-9.17%		0.51				1108809		1069156

		0830-0845		14558		15118		560		3.85%		0.86		15187		629		4.32%		0.87				313600		395641

		0845-0900		15008		13745		-1263		-8.42%		0.69		13795		-1213		-8.08%		0.69				1595169		1471369

		0900-0915		11492		12826		1334		11.61%		0.73		12840		1348		11.73%		0.73				1779556		1817104

		0915-0930		9055		8552		-503		-5.55%		0.43		8641		-414		-4.57%		0.43				253009		171396

		0930-0945		7373		8290		917		12.44%		0.47		8389		1016		13.78%		0.48				840889		1032256

		0945-1000		5724		5629		-95		-1.66%		0.45		5728		4		0.07%		0.46				9025		16

		Total		104496		104485		-11		-0.01%		0.43		104848		352		0.34%		0.43				6881985		6941330

		0815-0915		52332		51910		-422		-0.81%		0.69		52062		-270		-0.52%		0.69				2623.3537695096		2634.6403929189

																								6531		6531

																								0.4016771964		0.403405358





		





		Crossing		Western Harbour Crossing (WHC)								Central Harbour Crossing (CHC)								Eastern Harbour Crossing (EHC)										102		320		338		302		615		625		827		587		0700-0715

																														515		481		453		469		965		1258		1277		1205		0715-0730

		Direction		Northbound								Northbound								Northbound										643		591		609		577		1640		1420		1514		1337		0730-0745

		Time		Observed				Differ		%		Observed				Differ		%		Observed				Differ		%				847		838		827		829		1355		1875		2006		1818		0745-0800

						Modeled		ence						Modeled		ence						Modeled		ence						1235		938		975		912		2252		2599		2719		2490		0800-0815

		0700-0715		102		338		236		231.37%		967		806		-161		-16.68%		457		726		269		58.86%				1360		1166		1182		1143		3712		3024		3561		2939		0815-0830

		0715-0730		515		453		-62		-12.04%		1212		1198		-14		-1.12%		1131		1251		120		10.61%				1403		1192		1185		1169		5303		4088		4326		3936		0830-0845

		0730-0745		643		609		-34		-5.29%		1647		1425		-222		-13.48%		1661		1332		-329		-19.81%				709		868		860		845		4021		4044		4058		3929		0845-0900

		0745-0800		847		827		-20		-2.36%		2338		2323		-15		-0.62%		2010		1782		-228		-11.34%				486		517		508		509		2859		3339		3145		3254		0900-0915

		0800-0815		1235		975		-260		-21.05%		2999		2737		-262		-8.74%		2483		1977		-506		-20.38%				401		405		391		393		1883		2572		2346		2505		0915-0930

		0815-0830		1360		1182		-178		-13.09%		3857		4168		311		8.05%		3273		2955		-318		-9.72%				330		347		331		339		1335		1885		1727		1825		0930-0945

		0830-0845		1403		1185		-218		-15.54%		4366		4222		-144		-3.30%		3969		2948		-1021		-25.72%				326		289		272		285		1203		1321		1105		1270		0945-1000

		0845-0900		709		860		151		21.30%		4115		4845		730		17.74%		2594		3133		539		20.78%

		0900-0915		486		508		22		4.53%		3186		3375		189		5.93%		2312		1995		-317		-13.71%

		0915-0930		401		391		-10		-2.49%		2489		3087		598		24.04%		1466		1678		212		14.46%				606		797		806		808		1790		1643		1625		1671		0700-0715

		0930-0945		330		331		1		0.30%		2222		2390		168		7.55%		1179		1013		-166		-14.08%				830		1161		1198		1169		2443		2819		2717		2886		0715-0730

		0945-1000		326		272		-54		-16.56%		2049		2564		515		25.11%		911		932		21		2.31%				1142		1407		1425		1413		3457		3340		3350		3382		0730-0745

		Total		8357		7931		-426		-5.10%		30643		33140		2497		8.15%		23446		21722		-1724		-7.35%				1670		2357		2323		2373		4500		4781		4743		4868		0745-0800

		0815-0915		3958		3735		-223		-5.63%		17028		16610		1086		6.38%		12148		11031		-1117		-9.19%				2251		2772		2737		2796		6497		6170		6159		6270		0800-0815

																														3429		4160		4168		4192		9067		9507		9526		9628		0815-0830

																														4584		4215		4222		4236		11666		10835		10893		10992		0830-0845

		Crossing		Western Harbour Crossing (WHC)								Central Harbour Crossing (CHC)								Eastern Harbour Crossing (EHC)										4887		4839		4845		4856		12062		12474		12536		12651		0845-0900

																														4129		3365		3375		3376		9405		9019		9042		9138		0900-0915

		Direction		Southbound								Southbound								Southbound										3132		3080		3087		3094		7058		7506		7565		7611		0915-0930

		Time		Observed				Differ		%		Observed				Differ		%		Observed				Differ		%				2319		2390		2390		2411		5735		5613		5719		5699		0930-0945

						Modeled		ence						Modeled		ence						Modeled		ence						1665		2562		2564		2605		4457		4755		4853		4833		0945-1000

		0700-0715		615		827		212		34.47%		1790		1625		-165		-9.22%		840		1469		629		74.88%

		0715-0730		965		1277		312		32.33%		2443		2717		274		11.22%		2036		2169		133		6.53%

		0730-0745		1640		1514		-126		-7.68%		3457		3350		-107		-3.10%		2331		2186		-145		-6.22%				457		737		726		745		840		1403		1469		1376		0700-0715

		0745-0800		1355		2006		651		48.04%		4500		4743		243		5.40%		3078		3174		96		3.12%				1131		1263		1251		1267		2036		2152		2169		2139		0715-0730

		0800-0815		2252		2719		467		20.74%		6497		6159		-338		-5.20%		4011		4909		898		22.39%				1661		1342		1332		1346		2331		2213		2186		2217		0730-0745

		0815-0830		3712		3561		-151		-4.07%		9067		9526		459		5.06%		5978		7121		1143		19.12%				2010		1781		1782		1781		3078		3183		3174		3159		0745-0800

		0830-0845		5303		4326		-977		-18.42%		11666		10893		-773		-6.63%		7166		7837		671		9.36%				2483		1974		1977		1972		4011		4913		4909		4872		0800-0815

		0845-0900		4021		4058		37		0.92%		12062		12536		474		3.93%		8113		7993		-120		-1.48%				3273		2957		2955		2951		5978		7161		7121		7120		0815-0830

		0900-0915		2859		3145		286		10.00%		9405		9042		-363		-3.86%		6093		5343		-750		-12.31%				3969		2950		2948		2945		7166		7839		7837		7836		0830-0845

		0915-0930		1883		2346		463		24.59%		7058		7565		507		7.18%		4525		4144		-381		-8.42%				2594		3134		3133		3131		8113		8004		7993		7972		0845-0900

		0930-0945		1335		1727		392		29.36%		5735		5719		-16		-0.28%		3059		2375		-684		-22.36%				2312		1996		1995		1993		6093		5341		5343		5317		0900-0915

		0945-1000		1203		1105		-98		-8.15%		4457		4853		396		8.88%		2277		2136		-141		-6.19%				1466		1673		1678		1668		4525		4072		4144		4048		0915-0930

		Total		27143		28611		1468		5.41%		78137		78728		591		0.76%		49507		50856		1349		2.72%				1179		1001		1013		982		3059		2362		2375		2337		0930-0945

		0815-0915		15895		15090		-805		-5.06%		42199		41997		-203		-0.48%		27350		28294		944		3.45%				911		915		932		870		2277		2129		2136		2102		0945-1000





		0700-0715		0700-0715		0		0

		0715-0730		0715-0730		0		0

		0730-0745		0730-0745		0		0

		0815-0830		0815-0830		0		0

		0830-0845		0830-0845		0		0

		0845-0900		0845-0900		0		0

		0900-0915		0900-0915		0		0

		0915-0930		0915-0930		0		0

		0930-0945		0930-0945		0		0

		0945-1000		0945-1000		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0700-0715		0700-0715		0		0

		0715-0730		0715-0730		0		0

		0730-0745		0730-0745		0		0

		0745-0800		0745-0800		0		0

		0800-0815		0800-0815		0		0

		0815-0830		0815-0830		0		0

		0830-0845		0830-0845		0		0

		0845-0900		0845-0900		0		0

		0900-0915		0900-0915		0		0

		0915-0930		0915-0930		0		0

		0930-0945		0930-0945		0		0

		0945-1000		0945-1000		0		0

		0		0		0		0

		0		0		0		0

		0700-0715		0700-0715		0		0

		0715-0730		0715-0730		0		0

		0730-0745		0730-0745		0		0

		0745-0800		0745-0800		0		0

		0800-0815		0800-0815		0		0

		0815-0830		0815-0830		0		0

		0830-0845		0830-0845		0		0

		0845-0900		0845-0900		0		0

		0900-0915		0900-0915		0		0

		0915-0930		0915-0930		0		0

		0930-0945		0930-0945		0		0

		0945-1000		0945-1000		0		0



Observed

Modeled (Single)

Modeled (Multi)

Modeled(1-1.5-1.5-2)

Time

No. of Passengers

Cross Harbour Links in Northbound Direction
Western Harbour Crossing                              Central Harbour Crossing                                    Eastern Harbour Crossing
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		0700-0715		0700-0715		0		0

		0715-0730		0715-0730		0		0

		0730-0745		0730-0745		0		0

		0815-0830		0815-0830		0		0

		0830-0845		0830-0845		0		0

		0845-0900		0845-0900		0		0

		0900-0915		0900-0915		0		0

		0915-0930		0915-0930		0		0

		0930-0945		0930-0945		0		0

		0945-1000		0945-1000		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0700-0715		0700-0715		0		0

		0715-0730		0715-0730		0		0

		0730-0745		0730-0745		0		0

		0745-0800		0745-0800		0		0

		0800-0815		0800-0815		0		0

		0815-0830		0815-0830		0		0

		0830-0845		0830-0845		0		0

		0845-0900		0845-0900		0		0

		0900-0915		0900-0915		0		0

		0915-0930		0915-0930		0		0

		0930-0945		0930-0945		0		0

		0945-1000		0945-1000		0		0

		0		0		0		0

		0		0		0		0

		0700-0715		0700-0715		0		0

		0715-0730		0715-0730		0		0

		0730-0745		0730-0745		0		0

		0745-0800		0745-0800		0		0

		0800-0815		0800-0815		0		0

		0815-0830		0815-0830		0		0

		0830-0845		0830-0845		0		0

		0845-0900		0845-0900		0		0

		0900-0915		0900-0915		0		0

		0915-0930		0915-0930		0		0

		0930-0945		0930-0945		0		0

		0945-1000		0945-1000		0		0



Observed

Modeled (SinglePeriod)

Modeled (MultiPeriod)

Modeled(1-1.5-1.5-2)

Time

No. of Passengers

Cross Harbour Links in Southbound Direction
Western Harbour Crossing                               Central Harbour Crossing                              Eastern Harbour Crossing
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						Single Period				Multi Period						200.00		202.00		288.00		40000		40804		82944										236.00		(161.39)		269.00				218.00		(170.39)		280.00

		Direction		Line		A.M.		Peak		A.M.		Peak				(46.00)		339.00		136.00		2116		114921		18496										(62.00)		(13.54)		120.00				(34.00)		(50.54)		132.00

		North		WHC		-4.85%		-5.43%		-5.10%		-5.63%				(66.00)		271.00		(315.00)		4356		73441		99225										(34.00)		(221.99)		(329.00)				(52.00)		(239.99)		(319.00)

				CHC		8.03%		6.19%		8.15%		6.38%				(18.00)		703.00		(229.00)		324		494209		52441										(20.00)		(14.52)		(228.00)				(9.00)		19.48		(229.00)

				EHC		-7.35%		-9.15%		-7.35%		-9.19%				(323.00)		545.00		(511.00)		104329		297025		261121										(260.00)		(262.19)		(506.00)				(297.00)		(227.19)		(509.00)

		South		WHC		3.34%		-8.81%		5.41%		-5.06%				(217.00)		763.00		(322.00)		47089		582169		103684										(178.00)		310.65		(318.00)				(194.00)		302.65		(316.00)

				CHC		0.42%		-0.86%		0.76%		-0.48%				(234.00)		(348.00)		(1024.00)		54756		121104		1048576										(218.00)		(143.99)		(1021.00)				(211.00)		(150.99)		(1019.00)

				EHC		2.56%		3.64%		2.72%		3.45%				136.00		(31.00)		537.00		18496		961		288369										151.00		730.11		539.00				159.00		724.11		540.00

																23.00		(753.00)		(319.00)		529		567009		101761										22.00		189.07		(317.00)				31.00		179.07		(316.00)

																(8.00)		(38.00)		202.00		64		1444		40804										(10.00)		598.32		212.00				4.00		591.32		207.00

						Single Period		MultiPeriod								9.00		92.00		(197.00)		81		8464		38809										1.00		167.81		(166.00)				17.00		167.81		(178.00)

		Direction		Line		RMSE		RMSE		Single		Multi		Singleclass		(41.00)		940.00		(41.00)		1681		883600		1681										(54.00)		514.57		21.00				(37.00)		512.57		4.00

		North		WHC		144.26		139.70		71.76%		69.49%		75.14%								273821		3185151		2137911		696.4166666667		2553.5833333333		1953.8333333333

				CHC		347.91		351.36		47.20%		47.66%		69.89%								22818.4166666667		265429.25		178159.25		523.2790842371		1784.6991343081		1462.1597039995

				EHC		419.66		419.38		74.40%		74.35%		74.84%								151.0576600728		515.1982628076		422.0891493512		0.7513879396		0.6988998992		0.7483543653

		South		WHC		539.81		431.87		82.67%		66.14%		84.85%		(28.00)		(119.00)		536.00		784		14161		287296										212.00		(165.00)		629.00				10.00		(147.00)		563.00

				CHC		394.74		394.32		21.00%		20.98%		21.93%		240.00		443.00		103.00		57600		196249		10609										312.00		274.00		133.00				293.00		376.00		116.00

				EHC		599.42		592.77		50.33%		49.77%		49.75%		(303.00)		(75.00)		(114.00)		91809		5625		12996										(126.00)		(107.00)		(145.00)				(220.00)		(117.00)		(118.00)

																463.00		368.00		81.00		214369		135424		6561										651.00		243.00		96.00				520.00		281.00		105.00

																238.00		(227.00)		861.00		56644		51529		741321										467.00		(338.00)		898.00				347.00		(327.00)		902.00

																(773.00)		561.00		1142.00		597529		314721		1304164										(151.00)		459.00		1143.00				(688.00)		440.00		1183.00

																(1367.00)		(674.00)		670.00		1868689		454276		448900										(977.00)		(773.00)		671.00				(1215.00)		(831.00)		673.00

																(92.00)		589.00		(141.00)		8464		346921		19881										37.00		474.00		(120.00)				23.00		412.00		(109.00)

																395.00		(267.00)		(776.00)		156025		71289		602176										286.00		(363.00)		(750.00)				480.00		(386.00)		(752.00)

																622.00		553.00		(477.00)		386884		305809		227529										463.00		507.00		(381.00)				689.00		448.00		(453.00)

																490.00		(36.00)		(722.00)		240100		1296		521284										392.00		(16.00)		(684.00)				550.00		(122.00)		(697.00)

																67.00		376.00		(175.00)		4489		141376		30625										(98.00)		396.00		(141.00)				118.00		298.00		(148.00)

																						3683386		2038676		4213342		2261.9166666667		6511.4166666667		4125.5833333333

																						306948.833333333		169889.666666667		351111.833333333		1919.2149436684		1427.8221177724		2052.6426868795

																						554.0296321798		412.1767420254		592.54690391		0.848490562		0.2192797959		0.4975399891





		Crossing		Western Harbour Crossing (WHC)								Central Harbour Crossing (CHC)								Eastern Harbour Crossing (EHC)

		Direction		Northbound								Northbound								Northbound

		Time		Observed				Differ		%		Observed				Differ		%		Observed				Differ		%

						Modeled		ence						Modeled		ence						Modeled		ence

		0700-0715		102		320		218		213.73%		967		797		-170		-17.61%		457		737		280		61.27%

		0715-0730		515		481		-34		-6.60%		1212		1161		-51		-4.17%		1131		1263		132		11.67%

		0730-0745		643		591		-52		-8.09%		1647		1407		-240		-14.57%		1661		1342		-319		-19.21%

		0745-0800		847		838		-9		-1.06%		2338		2357		19		0.83%		2010		1781		-229		-11.39%

		0800-0815		1235		938		-297		-24.05%		2999		2772		-227		-7.58%		2483		1974		-509		-20.50%

		0815-0830		1360		1166		-194		-14.26%		3857		4160		303		7.85%		3273		2957		-316		-9.65%

		0830-0845		1403		1192		-211		-15.04%		4366		4215		-151		-3.46%		3969		2950		-1019		-25.67%

		0845-0900		709		868		159		22.43%		4115		4839		724		17.60%		2594		3134		540		20.82%

		0900-0915		486		517		31		6.38%		3186		3365		179		5.62%		2312		1996		-316		-13.67%

		0915-0930		401		405		4		1.00%		2489		3080		591		23.76%		1466		1673		207		14.12%

		0930-0945		330		347		17		5.15%		2222		2390		168		7.55%		1179		1001		-178		-15.10%

		0945-1000		326		289		-37		-11.35%		2049		2562		513		25.01%		911		915		4		0.44%

		Total		8357		7952		-405		-4.85%		30643		33105		2462		8.03%		23446		21723		-1723		-7.35%

		0815-0915		3958		3743		-215		-5.43%		17028		16579		1055		6.19%		12148		11037		-1111		-9.15%

		Crossing		Western Harbour Crossing (WHC)								Central Harbour Crossing (CHC)								Eastern Harbour Crossing (EHC)

		Direction		Southbound								Southbound								Southbound

		Time		Observed				Differ		%		Observed				Differ		%		Observed				Differ		%

						Modeled		ence						Modeled		ence						Modeled		ence

		0700-0715		615		625		10		1.63%		1790		1643		-147		-8.21%		840		1403		563		67.02%

		0715-0730		965		1258		293		30.36%		2443		2819		376		15.39%		2036		2152		116		5.70%

		0730-0745		1640		1420		-220		-13.41%		3457		3340		-117		-3.38%		2331		2213		-118		-5.06%

		0745-0800		1355		1875		520		38.38%		4500		4781		281		6.24%		3078		3183		105		3.41%

		0800-0815		2252		2599		347		15.41%		6497		6170		-327		-5.03%		4011		4913		902		22.49%

		0815-0830		3712		3024		-688		-18.53%		9067		9507		440		4.85%		5978		7161		1183		19.79%

		0830-0845		5303		4088		-1215		-22.91%		11666		10835		-831		-7.12%		7166		7839		673		9.39%

		0845-0900		4021		4044		23		0.57%		12062		12474		412		3.42%		8113		8004		-109		-1.34%

		0900-0915		2859		3339		480		16.79%		9405		9019		-386		-4.10%		6093		5341		-752		-12.34%

		0915-0930		1883		2572		689		36.59%		7058		7506		448		6.35%		4525		4072		-453		-10.01%

		0930-0945		1335		1885		550		41.20%		5735		5613		-122		-2.13%		3059		2362		-697		-22.79%

		0945-1000		1203		1321		118		9.81%		4457		4755		298		6.69%		2277		2129		-148		-6.50%

		Total		27143		28050		907		3.34%		78137		78462		325		0.42%		49507		50772		1265		2.56%

		0815-0915		15895		14495		-1400		-8.81%		42199		41835		-365		-0.86%		27350		28345		995		3.64%
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		260		210

		234		273

		477		468

		599		571

		734		733

		755		758

		1104		1047

		1273		1357

		1787		1779

		1519		1629

		1405		1318

		1048		1101

		1068		975

		0		2

		4		17

		35		32

		36		42

		86		68

		124		117

		164		166

		122		157

		201		171

		171		192

		260		229

		246		269

		223		202

		159		159

		158		149

		158		152

		0		1

		7		13

		11		18

		30		40

		57		38

		75		80

		66		85

		150		160

		215		200

		330		353

		421		463

		610		596

		379		434

		363		327

		201		219

		202		172

		5		23

		89		116

		146		125

		156		161

		188		251

		352		326

		383		393

		493		532

		632		751

		1048		1061

		1099		1181

		1237		1139

		850		852

		710		641

		453		481

		472		444

		0		2

		13		21

		36		29

		43		48

		90		72

		129		116

		193		154

		213		267

		556		412

		771		826

		1286		1194

		1250		1542

		1138		1212

		585		713

		472		411

		299		299

		0		3

		38		40

		76		116

		128		143

		156		126

		198		181

		205		251

		370		379

		554		568

		985		945

		1110		1213

		1644		1648

		1265		1309

		1017		917

		616		593

		553		504

		0		3

		29		35

		58		62

		149		147

		169		184

		288		242

		383		401

		325		320

		241		230

		303		286

		312		338

		359		338

		245		265

		254		235

		157		160

		172		156

		0		4

		11		39

		77		61

		89		113

		155		145

		213		201

		322		293

		306		420

		457		366

		434		481

		455		433

		381		394

		320		287

		221		214

		195		172

		166		175

		6		6

		26		54

		62		38

		103		111

		150		145

		206		260

		343		315

		453		448

		503		508

		573		619

		591		539

		429		443

		524		473

		479		550

		462		401

		290		295

		0		0

		23		11

		143		162

		139		179

		267		250

		477		391

		970		956

		850		1107

		1088		875

		878		974

		1352		1272

		1350		1544

		1274		1161

		779		783

		659		592

		452		468
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Observed Alightings

Modeled Alightings

Comparison of Observed and Modeled Alightings for ILE

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



TWS_b

		242		429

		501		498

		736		682

		770		970

		1195		1578

		2125		2179

		2511		2774

		3073		3358

		3583		3807

		4495		4680

		4604		4402

		3764		3361

		2773		2480

		2203		2031

		1735		1500

		1352		1227

		70		136

		146		142

		155		168

		235		230

		272		321

		447		434

		447		530

		659		640

		605		713

		909		853

		744		820

		775		609

		425		426

		431		354

		271		270

		283		224

		114		170

		171		184

		224		217

		315		284

		326		402

		504		535

		597		647

		717		750

		840		867

		970		1053

		1120		1055

		889		822

		675		609

		544		522

		464		423

		329		351

		152		266

		342		323

		426		377

		437		496

		567		699

		906		896

		1004		1051

		1094		1173

		1321		1374

		1527		1615

		1691		1593

		1343		1296

		1174		1066

		978		989

		908		813

		710		704

		98		123

		158		311

		444		345

		497		427

		808		628

		871		921

		1213		1232

		1096		1505

		1475		1797

		1742		2092

		1887		2368

		1715		2006

		1372		1406

		974		1077

		870		804

		567		543

		38		88

		144		147

		204		188

		278		327

		443		545

		756		744

		821		911

		926		988

		1082		1161

		1264		1388

		1518		1555

		1196		1175

		944		915

		708		727

		642		602

		484		480

		9		30

		44		45

		54		59

		77		80

		131		120

		115		134

		150		168

		184		190

		221		230

		275		299

		392		423

		491		529

		603		598

		510		476

		417		379

		356		367

		116		155

		242		302

		321		283

		397		355

		437		501

		721		756

		906		1018

		1086		1120

		1130		1178

		1259		1327

		1395		1438

		1158		1092

		823		817

		691		678

		588		578

		434		467

		83		163

		413		411

		466		403

		454		511

		583		652

		964		917

		1037		1126

		1185		1234

		1307		1333

		1488		1542

		1740		1729

		1429		1389

		1108		1020

		883		879

		828		790

		692		658

		47		63

		71		79

		84		95

		112		109

		174		156

		195		248

		354		343

		413		423

		576		582

		774		805

		1033		1033

		964		929

		800		708

		581		552

		491		451

		393		344

		104		359

		531		597

		879		722

		791		810

		947		1082

		1391		1585

		2386		2236

		3067		2928

		3838		4160

		5672		5529

		6388		7105

		7588		7387

		5650		5768

		4749		4529

		3500		3552

		2747		2606

		25		55

		70		65

		99		86

		94		101

		129		143

		194		178

		270		245

		308		316

		482		467

		682		655

		878		838

		850		824

		697		645

		514		498

		461		437

		348		343

		86		90

		76		87

		97		110

		128		118

		175		155

		192		221

		315		311

		337		347

		493		494

		668		678

		879		893

		862		866

		711		681

		549		559

		521		499

		421		407

		26		39

		36		43

		47		47

		69		62

		80		87

		98		108

		160		158

		198		206

		316		317

		444		446

		605		600

		607		617

		492		503

		463		456

		461		464

		461		450

		0		1

		0		2

		0		3

		0		4

		2		3

		1		3

		6		4

		5		6

		7		12

		10		15

		25		18

		18		12

		23		6

		20		4

		28		5

		23		5

		0		0

		0		0

		0		0

		0		0

		0		0
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Observed Boardings

Modeled Boardings

Comparison of Observed and Modeled Boardings for TWS
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ILE_b

		4		41		5		41		a=MODELED (multi)

		63		50		65		50		B=ESTIMATED

		50		69		50		69

		104		98		100		98

		165		154		167		154

		212		244		213		244

		219		306		219		306

		422		396		422		396

		530		563		530		563

		802		833		802		833

		1061		1143		1061		1143

		1123		1067		1123		1067

		862		847		862		847

		717		641		717		641

		503		494		504		494

		473		444		474		444

		0		49		0		49

		32		178		26		178

		184		342		179		342

		256		399		233		399

		382		554		460		554

		396		781		278		781

		956		1078		933		1078

		1051		1431		1003		1431

		1699		2015		1713		2015

		1873		2840		1887		2840

		2607		3535		2630		3535

		2445		3714		2467		3714

		1862		2732		1875		2732

		1268		1906		1299		1906

		996		1446		1034		1446

		697		1156		718		1156

		5		101		5		101

		291		305		280		305

		604		569		590		569

		527		550		520		550

		828		736		824		736

		1236		1017		1305		1017

		1459		1399		1468		1399

		1811		1908		1822		1908

		3071		2844		3045		2844

		3573		3848		3551		3848

		5094		4760		5072		4760

		4867		5206		4853		5206

		4530		4052		4524		4052

		2929		2909		2960		2909

		2790		2415		2791		2415

		2143		2179		2152		2179

		7		21		7		21

		39		45		38		45

		41		47		42		47

		57		63		60		63

		76		94		79		94

		140		141		142		141

		130		162		131		162

		192		192		192		192

		233		289		232		289

		353		346		353		346

		328		390		328		390

		344		322		344		322

		228		268		228		268

		225		216		223		216

		187		211		186		211

		216		198		214		198

		24		23		23		23

		39		69		39		69

		104		82		102		82

		110		102		112		102

		121		134		125		134

		215		198		223		198

		227		258		230		258

		349		330		349		330

		453		528		453		528

		717		652		718		652

		649		715		649		715

		726		637		726		637

		453		491		452		491

		389		324		388		324

		211		226		210		226

		260		201		259		201

		1		2		1		2

		3		6		3		6

		10		13		10		13

		16		18		16		18

		31		32		32		32

		41		42		43		42

		76		77		77		77

		60		79		61		79

		123		105		123		105

		120		144		120		144

		189		169		189		169

		142		156		142		156

		122		112		122		112

		66		69		67		69

		55		52		55		52

		46		46		47		46

		9		6		9		6

		12		20		12		20

		30		25		30		25

		41		37		42		37

		61		63		61		63

		109		100		110		100

		123		145		123		145

		138		142		138		142

		157		165		158		165

		219		205		221		205

		211		231		212		231

		229		194		230		194

		140		149		138		149

		122		108		121		108

		80		83		79		83

		85		79		84		79

		1		4		1		4

		9		8		9		8

		11		14		11		14

		27		27		27		27

		40		48		40		48

		106		109		106		109

		134		153		133		153

		150		135		150		135

		111		122		111		122

		126		110		126		110

		120		137		120		137

		142		122		142		122

		93		102		94		102

		98		86		99		86

		60		65		61		65

		64		55		65		55

		0		26		0		26

		110		128		110		128

		240		254		242		254

		263		374		302		374

		453		435		377		435

		702		707		758		707

		883		896		882		896

		740		964		741		964

		1205		1131		1205		1131

		1373		1599		1373		1599

		1829		1835		1831		1835

		1716		1875		1718		1875

		1523		1460		1525		1460

		1017		1068		1017		1068

		779		744		777		744

		573		596		571		596

		1		2		1		2

		9		8		9		8

		8		10		8		10

		18		21		18		21

		46		45		46		45

		116		103		117		103

		169		191		170		191

		172		189		173		189

		148		131		148		131

		123		120		123		120

		139		143		139		143

		144		139		144		139

		104		105		105		105

		84		79		85		79

		67		67		68		67

		61		59		62		59

		3		3		3		3

		16		13		16		13

		12		15		12		15

		16		19		16		19

		25		30		25		30

		78		78		79		78

		153		144		154		144

		132		149		133		149

		100		103		100		103

		91		84		91		84

		92		95		92		95

		88		86		88		86

		56		55		57		55

		50		48		51		48

		36		35		37		35

		30		30		31		30

		8		4		8		4

		15		27		15		27

		47		35		47		35

		36		43		36		43

		60		68		60		68

		153		153		154		153

		266		240		267		240

		205		254		206		254

		210		191		210		191

		166		169		166		169

		169		166		169		166

		165		168		165		168

		121		111		122		111

		93		94		94		94

		83		81		84		81

		75		76		76		76

		0		0		0		0

		2		4		2		4

		14		15		14		15

		11		10		11		10

		15		13		15		13

		19		21		20		21
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Modeled Alightings

Comparison of Observed and Modeled (Single period) Alightings for TWS
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