FINAL REPORT

4.5 Forccast of Number of Vehicles by Vehicle Type and Division in the CMR

In this Secii'on, the forecasts of the vehicles by the following vehicles types and cases which
correspond to the three (3) Economic Development scenario of the CMR are described;
Car, Motorcycles, Bus, Van, 3-Wheelers (Taxi) and Lorry (freight vehicle).

4.5.1 Commenls and Summary
1) Characteristic of the Number to be forecasted.
In general, these exist the following two (2) levels of the forecast;

Level 1 : Forecast of the numbcr of the vchlcles based on consumers purchasing
¥ power of vehicles and productron activity level in an arca ‘conceined.
| Accordingly, the forecasted number means a potential demand on its vehicles
. because any 'unfavourable factor which effects the realization of the demand

is not reflected in the forecést.

- Level 2: F0recasl of the number of vehicles, taking into account traffic management
| : polrccs along with the factor described in the Level 1 above. Accordingly,
- the forccastcd number represents the number to be realized on the lrafflc

nclwork concemed ie. number of vehicles acting on the traffic network.

- The foreeast at the 'Lev'el 2 carr b_e obtained through the following prOceSses:

- Process 1' FindirigS of problems in ficld of the traffic management covering an area
' ' conccmcd which would occur in case of adopuon of the Level 1 forecast.
Process 2; Establishment of trafﬁc managemcnl pOllCCS o solvc or miligate the

' problems
' Proce_ss 3 Calculallon of number of vehlcles where the polrcres are reflected

Iherefore the forecast camed out in thls Sectlon is cl'rssrfred as the Level 1 forecast,
and is used as mput to the Level 2, Process 1.

" 2)Key poinl for_forccasting a long-term potential Demand on Vehicle under repaid
| changing Situation on the Demand Structure. ' '
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The Study Team foresees that the Sri Lankan national cconomy grow steadily but at
relatively high rate during the coming two decades, which development of unused
resources endowed in the couniry will surely support the economic growth. At the
same time, it is also foreseen that her promotion of economic liberalization pohcy
bring about big change in her economic structure, especmliy, demand structure.

A long-term forecast of the potential demand on the vehicles till the year 2020 is
conducted in this aiialysis. Accordingly, we have to .suppose that a structural
change in this demand on vchicles surely oceur in future too and the change is tried
to be reflected in the forecast. L

The structural change can not, in génc;al, be imagined from pésl trend on the
demand, especially during a rapid economic development stage where the Sri
Lankan economy is now in. Alnalysis on the past in_and is very uscful fora short-term
forecast, but gives just referential information io the long term forecast,

~ In short, we have to foresee the structural chénge Which almost surely occurs in
- future to carry out the long-term forecast of potential demand on the vehicles.

3) Summary of Forééast_ of number of veh_iélcs by véhicle (ypé and District in the CMR
t_ill the ycar 2020 S :

‘ The summary (Base case) is tabulated in Tab. 4.15. Total number of vehlcles in the -
CMR is forecasted to increase at 7. 0% / annum till the year 2020, which excceds the
expected economic growth rate of 6.4% / annum. Increases in Car and Motorcycle
with high rales generates tﬁc exceed. N '
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Tab. 4.15 (Summary) Forecast of CMR Vehicle Ownerships by |

Ychicle Type - Base case -

1. Number of Vehicles
CMR Colombo Gampaha Kalutara
1996 93,656 71,549 12,272 3,835
Car 2010 546,130 422,620 45,650 27,860
2020 - 1,074,500 788,430 222350 63,720
1996 237,047 120,122 86,164 30,761
Motorcyele 2010 694,090 - 349,020 259,820 - 85,250
2020 1,061,500 533,100 400,620 127,780
1996 10,872 6,599 3,055 1,218
Bus 2010 - 15,340 9,290 4,350 1,700
2020 17,450 10,570 4,960 1,920
1996 74,014 . 54,055 14,808 5,151
Van 2010 90,810 - 66,370 18,180 6,260
' 2020 126,680 92,360 © 25,660 8,660
. . ' 1996 32,841 21,262 8,571 3,008
3 Wheelers - 2010 ~ 45,770 © 29,580 - 12,050 4,140
2020 56,240 36,330 - 14,850 5,060
1996 . 18,614 13,213 - 3,992 - 1,409
Loy 2010 29,660 - 21,010 - 6,440 - 2,210
E 2020 40,870 28,940 8,920 3,010
1996 467,044 292,300 128,862 45,382
Total 2010 1,421,800 - 897,890 396,490 127,420
o 2020 2,371,240 1,489,730 677,360 210,150
Sublotal 1996 330,703 197,671 98,436 - 34,596
{Car and 2010 1,240,220 771,640 355,470 113,110
Motorcycle) 2020 2,136,000 1,321,530 622,970 - 191,500
- Source: 1996 . ¢ University of Mofaluwa, unpublished -
2010,2020 : Coonsultants forecast.
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2. Average Annual changing Rates during the Period 1996 ~ 2020 (% { annum)

CMR Colombo Gampaha Kalutara

Car 10.7 10.1 12.8 ~ 124
Molorcycle 6.5 0.4 6.6 6.1
Bus 2.0 2.0 20 1.9
Van 2.3 ' 23 23 2.2
3 Wheeler 23 23 23 2.2
Lorry 33 3.3 3.4 2.1
Tolal 70 7.0 - 12 6.6

Sublotal 8.1 82 - 80 7.4

3. _Pcr-bapila Number of Cars Motorcycies

- CMR Colombo Gampaha | @ Kalutara

R 1996 0.020 - 0039 | - 0007 0.004
car .| 2010 0.088 0.161 0.041 - 0.023
' 2020 0.140 - 0.245 . 0.072 0.047
. 1996 0.051 - 0.060 0.050 - 0.033
Motoreycle 2010 - 0.112 0.133 ~ 0110 - 0.071 .
' 2020 0.139 0166 - 0.130 - 0.095
|_1996 - 0.071 0.099 0057 .| 0037

Totat 1 2010 0.201 - 0294 0.151 0095
2020 0.279 - 0.411 0.202 0.142

| 4.5._2 Forecast of Cé_lr 0wnéfship by DS Division

1) OutEme of Forecastmg Method .
(1) Outline of a Method adopted in CU I‘S
The Study Team adopls the forccaslmg mclhod which is dcscnbed below.
CUTS also adopted the same formula for forecasting the total number of Car
ownership in the CMR (see CUTS WPS PSO)

logc (10P/(04-P))=A+ B log¢Y + Cl(.'sge i‘) ------ ')

P . Car ownershlp pcr capita
04 : Saturation level of car ownershlp per capita in the CMR
Y : GDP per capita at cons!am prices '

T : Number of years since a defined year (Base )'ear) 0
A B,C  :Parameters '
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Constants A, B and C are estimated based on cross-scclional data (car ownership per
capita and GDP per capita) from sixly (60) developing countrics and adjusted to fit
the formula to explain past trends in the CMR.

The formula is called a Logistic Cutve. The curve has the characteristic of rising
gradually in the beginning then speedily in the interim and finally leveling off at
saturalion; which is assumecd to be0.4 car ownership per capita. The curve is
adapted since it cxpiains the nature of vehicle ownership well. However, it
automatically requires the followmg assumption: the trend of the cxplanatory variable
in the fulure must be the same as that for other developing countries, since the
parameters A, B and C are estimated using data from these countries.

2) | Forecasling Procedurcs of Car Ownership by DS Division
Forecasting is carried oul Iargely applymg the following two steps: forecast at the CMR
and District level, and forecastmg at the DS Dmsmn level.

() CMR and _l)_istrict_ level
- Procedure 1 - 1: Forecast of CMR Car Ownership
The forecast is carried out applying the following formula:
log, (10P / (0.4 ~ P) )= -12.0775 + 1165 log, Y +0.36 log, T
P : Car OWIlCl’Shlp per capita in the CMRin lhc future.
o -12.0775: Conslant: It is adjustcd so that both the values for left and ngh: hand sides of
' lhc formula in 1996 are equal. = The Study "Team adop!cd an estimate for

_ 1996 dwnsmnal car owncrsh:p from the Umversﬂy of Moraluwa.

04 Saturauon lcvcl of car per caplla in Ihc CMR cited from the CUTS Report.

Y " : Fulure GDP per caplla in lhe CMR _
T i Number of years since 1996 (1996 0)

] 165'md 0. 36 Conslams (paramclcrs) cucd from the CU IS chort

The forccasted numbcr of car ownershlp works as a conlrol lolal for sum of the
forecastcd one by Dlslnct '
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Procedure 1 -2 : Forecast of District Car Ownership
Forecasting is carried out applying the following formulas:
log, (10P / 10.4 - P) )= AV + 1165 log, Y/ +0.36 log, T
Al :for Colombo District & -11.5729
Gampaha District @ -13.0932
. Kalutara District. :  -13.2620 .

¥Y! - : GDP per capila By District tabulated in Table 4-15

Tah.4.16 Forecast of Per Capita GDP by District in the CMR
(unit: Rs at 1982 constant prices / capita)

. 1. Base Case . : oL - R R S
o : 1996 2005 © 2010 - 2020
CMR 18,357 26,209 34,438 50,738
"~ Colombo District - 21,815 - 30,891 40,305 59,800
Gampaha Distriet 17,591 25,367 - 33,547 | 47,365
Kalutara District 12414 17,646 23,316 36,918

2. High Case . L ) S :
‘ ] 1996 - - 2005 2010 - 2020

CMR : 18,357 = 27,263 . 37,881 60,725

- Colombo District 21,815 32,153 - 44,380 71,659 .
Gampaha District - 17,591 26,396 36,930 56,761
Kalutara District v 12,414 18,247 25491 ] 43688

3. Low Casc o : : x )

o : . - 1996 2005 2010 L2020
CMR . - - | 18357 25,190 31,435 ] 42,133
Colombo District 21,815 - 29,673 - - 36,752 49,582

Gampaha District © 17,591 23914 | - 30,597 | 39,269

. Kalutara District 12414 17,01'7 : 21,418 30,900 -
Source: Consultant’s forcCaSt : ' ' o : :

_ Procedure 1 -3 AdJustment of forecasts by Dlstrlct S0 that the Sum of the
: Forecasts i is eqmvalent fo he the CMR 'Iotal

* Procedure 1 -4 Foi‘ecast._of.DSrI).ivisi.o:ﬁ Car O\VnéifShip B
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The procedure for calculating Division car ownership is as follows;

1 : Calculation of cars per capila in 1996,using the number of car ownership by DS
Division and popuhuon in 1996.
2 : For the forecast ycars 2005 and 2010 forecasts are made in accordance with the
. following sub-procedures: ,

3: Détermination of car ownership ratios at for the forecast years bascd on the Base
. Case values shown in Tab. 4.17. | | o )
4 : Calculation of the number of car owncrshlp in the year conccmcd using the car-

‘ ownership ratios and fon,casled population in that year. | _
s : Finalization of the forecasted number of cars by DS DlVlSlOn (oulput of lhc
- Proccdurc 4 ) so that sum for lhc DS Divisions is equwalcnt to their rclevant
-+ District .
.6: C'alculallon of cars per capila by DS Dmsmn in the year concerned in order to
- calculatc cars per capita in the next forccasting year. -
7: For 2020 the forecast is carrled out applymg Procedure 4 wnlh thc ratio for 2010,
' populallon for 2020, and Procedure 5.

“The car- owncrshlp ratios by forecastmg year are tabulated in Tab. 4.17. The ratios
are calculated by mterpolatnon and cxlmpulallon of data in lablc 9. 5 2 CUTS,
WP5 P129 - 130.
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2005 . 2010 2020
1996
I B H L B - H L B H
0.010 0.021 0.028 0.032 0.028 0.042 0.053 0.042 0.069 0.094
0.011 0.022 0.029 0.033 0.030] 0.043 0.055 0.045 0.071 0.098
0.012 0.023 0.031 0.035 0.031 0.045 0.057] - 0.046 0.073 0.101
0.013 0.024 0032y = 0.036 0.032 0.049 0.059 0.048 0.077 0.105
0.014 0.020 0.033 0.038 0.034 0.0491 - 0.062 0.050 0.030 0.109
0015  0.027 0.035 0.03% 0.035 0.051 0.064 0.051 0.083 0.113
0.016 0.028 0.0371 ¢ 0.041 0.037|  0.053 0.067 0.054]  0.081 0.118
0.170 0.030 0.038 0.043] . 0.039 0.055 0.069]  0.056 0.088] - 0.121
0.0175 0.031 0.040 0.045 0.0401 ~ 0.058 0.072] ~ 0.058] 0093 0.126
0018 0.033 0.042 0.047 0.042 0.060 0.075] - 0.060] : 0.096 0.131
0.019 0.034 0.044 0.04% 0.044 0.063 0078] . 0.064 0.100 0.136
0.0195] "~ 0.036 0.046 0.051 0.046 0.065 0.081 0.066 0.103 0.141
0.021 0.038 0.048 0.053 0.043 0.068 0.084 0.068 0.108 1.146
-0.023 0.039 0.050; . 0.055 0.050 0.071] - 0.087 0.072} . 0.112}  0.151
0.025 0.041 0.052| = 0.057 0.053 0.074]  0.091 0.074 0.119 0.158
0.027 0.044 0.054 0.0601 0.055] - 0.077] - 0.095] - 0077  0.122] ~ 0.164
0.028 0.046 0.057 0.662 0.058] . 0.080 0.098]- 0.081} . 0.126 0.170
- 0.030 0.048)  0.059 0.065 0.060 0.083] - 0.102¢ 0.034 0.131 0.176
0.032 0.050 0.062 0.068 0.063 0.087|  0.106 0.088 0.136| - 0.182
0.033 0.053 0.065 .07 0.066 0.090 0.111]  0.092 0.1401  0.190
0.035 0.055 0.068] 0.0M 0.069 00%4) 0115 0.096 0.146 0.197
- 0037 0058 0071 0.079 0.072 0.093 01201 ~ 0.100] - 0.152 0.205
: 0,039 0.061] - 0.074 0.080 0.076 0.102y - 0€.124 0.105 0.158] 0212
0.041] - 0.064] - 0.078 0.034 0.079 0.107 0.130] - 0.108 0.164 0.221
0.430 0.067 0.081 0087} ~ 0.083 0.111 0.134] - 0114 0.170 0.228
- 0.045 0.071 0.085 0.091 0.087 0.116 0.1401 - 0.118] © 0.177] - 0.237
- 0.047 0.074 0.089 0.095 0.090 0.120] 046 0122 " 0.182 0.247
0.050 0.078] = 0.093 0.099 0.095 0.125] ° 0151 0.128] ~0.189 0.255
0.052 0.082 0.097 0.103 0.099 0.131] - 0157 0.133 0.198 0.265
0.055 0.086 0.101 0.107 0.104 0.136]  0.163 0.139 0.205 0.275
0.038 0.090 0.106 0.112 0.108 0.142 0.170 0.144] ~0.213 0.286
0.061 0.095 0.111 0.117 0.114] . 0.148 0.177 0.151 0221 - 0.29
0.064 0.099 0.116 0.122|  0.118] - 0.154 0.184 0.156 0.229 0.307
0.067 0.104 0.121 0.127 0.124 0.160 0.1911 ~ 0.163] 0238 0.319
0.070 0110 . 0126 0.132 0.130 0.167 0.199 0.169 0.248 0.332
0.073 0.115 0.132 0.138 0.136 6.174 0.207 01771 - 02571 0344
0.077 0.121 0.138 0.144 0.142 0.181 0.215 0.184 0267 . 0.357
0.081  0.127 0.144} - 0.150 0.149 0.188 0229] 0192 0.276 0.371
0.086 0.133 0.151f - 0.156 0.155f  0.197 0.232 0.199 0288  0.384| .
0.090 0.140 0.158}  0.163] - 0.163 0.205 0.242 0208 0298 0.399
0.095 0.147 0.165 0.170 0.170 0.213 0.251 0.216 0309} 0413
- 0.100 0.154 0.172 0.177] = 0187 0.222 0261 0.226 0.322F - 0.429
0.105| ~ 0.162]  0.180 0.185 0.186] 0231 0.272 0.234 0.233 0.446
0.111 0.170 0.188 0.1931 0195 0.241 0.283 0.245 0.347] - 0.462
0.116 0.178 0.197 0201 0204 0.251] 0294 - 0.255 0.359] = 0.480
0.122 0.187 0.206 0.210 0.213 0.262 0.304] 0265 0373 0.503
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{continued)

2010

2005 2020
1996
L B H L B H L B H
0.128 0.196 0.215 0.218 0.223 0273 0318 0.270 0.388 0.517
0.134 0.206 0.225 0.228 0.233 0.284 0.331 0.287 0.402 0.536
0.1401 = 0.216 0.235 0.237 0.244 0.296 0.344 0.300 0.418 0.557
0.146] - 0.227 0.245 0.248] - 0256 0308 0.358 0.313 0.434 0.577
0.152 0.238 0.257 0.258] - 0.267 0.322 0.372 0.325 0.451 0.600
0.159 0.250 0.208] = 0.269 0.280 0.335 0.387 0.339 0.468 0.622
0.165] 0.263 0.280 0281 0293 0.349 0.403 0.352 0.486 (1.646
0.172 0.276 0.293 0293} 0306 0.363 0419 0.366 0.503 0.670
0.179 0.289 0.306 0.305) - 03201 03791 0435 0.352 0.524 0.695
0.186 0.304 0.320 0.318 0.335 0.395 0.453 0.397 0.544 0.722

© Source: - Consultant estimate, estimated by interpolation and cx!rapolatioh of data enlered in the
. Table 9.5.2, CUTS, WPS, P129 - 130. '
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3) Results of Forecast _
The forecast by District is shown in Tab. 4.19 and the forecast by DS Division in
Tab. 4.20. In Tab. 4.18, the elasticity of car ownership in relationship to economic growth
in the CMR is presented. - The elasticity decreases as lime paé.scs for all three economic
: development scenarios. The elasticity for the period 2010 — 2020 for the High Case
exceeds 1.00 marginally. This means that the car ownérship during the period will
" increase at almost the same rate as the expccted GDP growth rate. |

Note that in 2020, cars pcr caplla will not cxceed 0.4, (assumed saturatmn icvcl), excepl
for the Colombo DS Division. '

'Iab 4.18 Llastmty of Car 0wnersh1p in Relation to Economlc Growth

in the CMR :
Base . High Low
: ' : ' case case case
1996 | Elasticity " 2.52 238 2.70
| AACR. of - " car | 156 16.2 - 15.1
ownership(%/annum) i - - -
2005 | - GDP Growth Ratio (%/annum) " 6.2 - 6.8 - 5.6
2005 | Elaslicily 1.36 - 128 | - 146
1 AACR. of car owncrshlp 95 - 10.5 8.6
2010 GDP Growth Ratio .~ 7.0 - 82 . 59
2010 | Elasticity 1.13 - 1.06 - 1.21
| AACR. of car owncrshlp : 7.0 1.5 6.3 -
2020 GDP Growth Ratio . 6.2 A 52

Source : Consultant’s estimate o .
Note *1: Elas.!icily = A.A.C.R of car ownership / GDP gro‘.\_f.lh. rale
Note *2 : Average Annual Growth Rate

Notc*3: -Period: 1998 -2005
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Tab. 4.19 Forecast of Car Ownership by District

1. Base Case

1 -1 : Car ownership

" TOTHE CITY OF COLOMBO .. .-

_ 1996 *1 2005 2010 2020
CMR - | 93,656 346,600 546,130 1,074,500
Colombo Dislrict - 71549 | 276,240 422,620 788,430
Gampaha District 12,272 54,380 - 95,650 222,350
Kalutara District 3,835 15,930 27,860 63,720
1 -2 : Car ownership per capita o '
E 1996 2005 2010 - 2020
CMR 6.020 0.060 0.088 - 0.140 - |
Colombo District - 0.039 G.112 “Dlel 0.245
Gampaha District 0.007 0.025 0.041 0.072
Kalutara District 0.004 0.014 0.023 - (.047
1 -3 : Average Annual Growth Rates (%fannum)
CMR Colombo - | Gampaha Kalutara
1996 - 2005 5.6 15.2 18.0 - 172
2005 - 20610 - 95 89 12.0 11.8
2010 - 2020 7.0 6.4 8.8 8.6
1996 - 2020 10.7 10.1 12.8 12.4
2. HighCase
2 — 1 : Car ownership _
' 1996 " - 2005 2010 2020
CMR 93,656 360,350 594,810 1,224,560
Colombo District 77,549 286,700 457,100 871,970
Gampaha District 12,272 56,950 106,710 268,200
Kalutara District 3,835 16,700 31,000 78,390
2-2:Car oxvnleréhip pé.r capita :
- ) 1996 2005 2010 - 2020
CMR 0.020 - 0.062 0.096 0.160
Colombo District 0.039 0.116 0.174 0.273
 Gampaha Distriet 0.007 __0.026 C.045 0.087
Kalutara District 0.004 - 0.015 0.026 0.058
- 2-3: Average Annual Growth Rales
_ . __CMR Colombo Gampaha |  Kalutara
1996 - 2005 16.2 15.6 18.6 17.8
2005 - 2010 - 10.5 9.8 13.4 13.2
- 2010 - 2020 1.5 6.7 9.7 9.7
1996 - 2020 113 106 13.7 13.4
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(continued)

3. LowCase

3-1:Cars - : :
: 1996 2005 2010 2020 |
CMR : 93,656 333,200 - 502,250 928,820
Colombo District 71,549 266,880 391,020 694,470
Gampaha District 12,272 - 50,970 86,070 - 181,290
Kalufara District - 3,835 - 15,350 25,160 - 53,060
3 —2: Cars per capita : S : -
i 1996 2005 2010 2020
CMR e 0.020 : 0.058 0.081 0.121
Colombo District 0.039 . 0.108 - : 0.149 . 0.216
Gampaha District 0.007 - 0.023 - 0.036 0.059
Kalutara District - 0.004 - 0014 - 0.021 - 0.039

-3 : Average Annual Growth Rates

| - CMR Colombo Gampaha Kalutara
- 1996 - 2005 15.1 : 147 17.1 - 16.7
2005 - 2010 86 |19 11.0 - 104

- 2010 - 2020 6.3 ‘ 59 - X N A
| - 1996-2020 10.0 926 -] 119 11.6

. Source : Consullant’s forccast

No. *1: Source: University of Moratuwa (unpublished)
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Tab. 4.20 Forccast of Car Ownership by DS Division

TO THE CITY OF COLOMBO -

1. Base casc |
Per Capita | A.A.CR
| 1996
2005 2010 2020 2020
2020
COLOMBO DISTRICT 276 240_“ 422,620| 788,430 0245 10.15
" THanwella N 6,990] T11,560| 25,460 " 0.108] " 17.27)
[ Colombo 165,400 “340,340| 417 d60| 0440|931
"""" Homagana " 0| %5,750] 013336
...... B i i
...... R e e T
:E:_Kolonnawa T T 657 0,480 15,160 2 9,860 o118 12.02
Moratuwa - 39,550 0.118 12.45
R T et B il
GAMPAHA DISTRICT - - 222350 0072 12.83
i R ) TR T
...... s e e R
....... T W T BT T
....... G R S
Ja-Bla - 15,170] " 0.072 11.82
....... e s B e
14,070 0072|874
12,650 0.072] 10,62
iLiiol” 0072 13.84
13,340 0.072 13.92
41,6400 0.072| 17.22
_ Wattala 11,240 0.072 9.66
Weke . 10,240 0.072 13.69
KALUTARA DISTRICT |~ 3,835[ - 15,980| ~ 27,860] - | 63,720]  0.047 12.42
“Agalawatta | TS50 0047|1739
Bandaragama 9,750] " 0.047| " 14.49
Baruwala - | . 402} 2,020 - 3480 ?_,_L}SO 0.047| 12.9'5:
Butathsinhala - 3,690[ " 0.047 18.98
....... B E 7 T
Horana @3 500) 3,990] 9,430 " 0.047 13.08|
....... i 5550 T T B
| Matugama - 71,400 5770 0047|1443
“Pamadua TR 7T
| Walallawita” 0 “3680] 0.046] 18.79
WESTERN PROVINCE - 346,600] 546,130| 1,074,500]  0.140 10.70
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TOTHE CHY OF COLOMBO - -

. (continued)
| 2. High case |
Per Capita| A.A.CR
: ' 1996
1996 2005 2010 2020 2020
' = _ 2020
COLOMBO DISIRICT | 77,549| " 286,700( _457,100f 877,970
"""" fianwella N W71 T
" Colombo ] 56370 T63:390] 531,360
ifomagama 1,270( " 8,560( 14,170
"""" Kaduwella """ | 3481 {5,000[ 36,63
""" Kesbewa -~ |~ 2,179] “10,190| ~ 17,100
....... e | T T WV
O T T MR : o
“"Nugegodo - | 15,361]  57,990] " '96,250| 197,100] 11.12
GAMPAHA DISTRICT 12,272] 56,950} .~ 106,710] - 268,200 137
T A7 Wkl e L iror o) 6
| Biyagama . | 1,133 73,5000 6,910 16,960 11,19
""" Divalapiliya 338 2320| 04,6100 9,570 14.95
""" Gampaka 1,265| 6,060 - 12,210] 35,570 14,91
JaBla 1,039] " "4,360] "~ 8,220] 18,300 1270
. Katana e L 08T) 0 6,120] | 12,020[ | 33,510 15.38
""" Kelaniya - . Lssal 4640 7,300 16,970 2.59
Mahara 19 3,740) 6,870( - 15,270 11.46
""" Mirigana S 495 3,600 - 6,510 13,400 14.73
“Minuwangoda | S84l 3940] 7,280 16,090 14.82
““Negombo ¢ 919 7,290 . 15,300] - 50,230 18.14
Wattala T71,2300 3,600) 6,560 13,560 10.52
Weke 4718 3,260 6,050] 12,350 14.58
KALUTARA DISTRICT 3,835 16,700] 31,000} - 78,390 13.40
Agalawatta ‘ 18.44
Bﬂhdaragarqg ‘‘‘‘‘ 15.51
Baruwala - 13.69
Bulathsinhala 20.03
T s
Horana —~ 14.09
“"Kalutora 11,61
"""" Matugama 15.46
......... S s
""" Walallawita - : 71994
WESTERN PROVINCE 93,656] 360,350 594, 310 1224 560 11.31
OQUTER CIRCULAR INGHWAY . PAGE 4-60 JICA STUDYTEAM
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TO THE CITY OF COLOMBO -

(continued)
| 3. Low case i
B Per Capita| A.A.CR
| | 1996
1996 | 2005 | 2010 | 2020 | 2020
COL.OMBO DISTRICT T1,549) 206,880 391,020] 694,470
""" famweila " L5561 60501 9,680 - 20,990
"""" Colombo | "50,370] 164,670 234,610| 387,780
“iiomagama | L0 60 10,630] 2035
Kaduwella b "3,491| " 12,330] - 19,260| 38,190
""" Kesbewa "2,179] 8,120/ 13,000 - 25,460
"""" Kolonnawa 19578 100] 13,250( 25,290
Morauwa [ 2365| " 0,850] 16,440 33,510
""" Nugegodo 15,361| " 51,050]  74,150|  142,900]
- |GAMPAHA DISTRICT 12,272 . 50,970 ~ 86,070| 181,290
""" Allanagala 704] " 3,330]  5,450] 10,940
""" Biyagama 1,133] 3,150 5,490] 11,300
"Divalapitiya 338] 2,350 3,660 6,370
Gampaka _ 1,265 5,440 9,700[ 23,600
"""" JaEla 1,039 3910 6,530 12,190
"""" Kataia 1,081 5,500 9,550 22,330
“Kelaniya 1,884 45100 7,110[ 13,920
Mahara 1,120 3370 " 5,460) 10,170
Mirigma [ 495 " ""3240[  5,160| - 8,930
“Minuwangoda $84|773,540 s, 790 10,720
Negombo 910] T6,560| 12,160 33,470
Wattala 1,230 " 3240 5,210 9,040
Weke - . 4712930 4,800] 8,220
KALUTARADISIRICT | 3,835 15350 25,160 53,060
Agalawatta |7 112[ 1,390 2,210 4,370
...... B BT T N I
"Baruwala 402| 1,940 3,100] 6,220
e | R
“"Dodangoda “o10f  1,520] - 3,320
“Horama - 2,110 3,520 7,850|
....... e R Bt
_Malugama 1,350 ~2,270[ 4,810
Panadura 2,040 3,250 gﬁdﬁ
Walallawita” - | 740 1,190] 2,280
WESTERN PROVINCE | 93,656] 333,200{ 502,250] 929,320
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4.53 Forccast of Motorcycle Ownership by DS Division

1) Outline of Forecasting Mcthod
(1) Forecasting Method and Proccdures
The method is almost the same as the one applied to forecast of car ownership at both
the CMR and District level and DS Division level. '

_' Therefore, only ownership at the CMR and District level is examined in detail here.

(2) Forccasung I‘ormuh and Lstlmatmg Procedures of the Parameters in the I‘ormula
" Forecast of the motorcycle owncrshlp at ihc CMR and Dlslrlct levels are camcd out

_ applymg the followmg formula

M __;'Ai

1956

t
M

) A'l 955

% (10 -I-C’ b ¢ 'gi)r.l

- Number o_l.'. the Molorc;'clc O\r'rlership at the CMR and/or the VDistricl j

level in ycarl

Numbcr of the molorq clc ownershlp in 1996

CMR - ' 1237, 047
Comombo Dislrict_ 120,122

~ Gampaha Disiict  : 86,164

: Kalulora Dlstrlct . - 30 761 .

gi

Source Umversnly of Moraluwa, unpubhshed

: I~laslrc1ly of the number of the molorcyclc owncrsh1p to lhe economlc
growlh for the CMR and District. R '
: Economic Growlh Rates by CMR and Dlslnct and case.

(Basc, ngh and Low Cases)

Jll.owcve'r, as mcnlioned in the CUTS ‘Vt’ol i 'p13" it is Vcr_r; difficult t.o forecésl the
- number of motorcycles in futurc lhcrefore, lhc Sludy Team dcvrscd the above formula

to utilize the information in CUTS rcporl as effectlvely as possrble, taklng into

'consldcrauon cconomlc growlh and molorcyclc ownershlp and the lrade-off

f rclatronshlp between the dcmand for motorcycles and car owncrshlp

" Based on the abovc, lthc Study Tealﬁ adopts lhe'following‘ set of claétlciiy ©):

QUTER CIRCULAR HIGHWAY
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Tab. 4.21 Elasticity'of CMR and District Motorcycle Ownership in relation to
Ecenomic Growth

1996 2005 2010

I |- |

: ' 2005 2010 2020
Base Case 1.40 . 096 0.70
High Case 130 075 - 055
Low Case 1.46 1.35 1.00

Elasticity is then finalized applyiiig the following procédurés: |

| Procédufé "1: Calculation of clasticify implicitly implied in the CUTS forecast.
Procedure "2 : Modification of the 'élastic‘ity to fit t_hc_ S{udy Team’s cconomic
o devclopmént scenarios (the scenarios adopted in the CUTS is much
o (hffcrent from that of the Study I‘eam s ones). |
Procedure 3 : Forccast of motorcycle ownership at the CMR lcvcl adoptmg lhc_
' | Sludy Team’s dcvclopmem sccnanos o
Procedure  4:  Finalization or re-modification of elasllclty by chcckmg (entative
o | forccasts with forecasled car owncrshlp

2) Resu!ts of Forecast. _ :
: Thc forccasts by Dlstnct are l'\bulated in lab 4 22 and the forccasls by DS Dmsmn and

cconomlc dcvclopment scenanos in Tab. 4. 23

The numbér of hlotorcycles per capita in 1996 is 0.051. It is expected to be 0.139 in the
Base Case, 0.131 in the High Casc and 0.153 in the Low Casc in 2020.

The average annual growth rate for iﬁotorcyclé owﬂne'rship'foi' the period of 1996 — 2020
- in the Base Case is 6.5% / annum, lower by 1 5% / annum than that of the CUTS report
- (8 O%Iannum Medium case, penod 1995 — 2015) Though the economic growlh

: scenario supposed by the Sludy Team is sct hlgher by about 2% / annum points than the

‘one by the CUTS a speedy substllutlon of cars for the molorcyclcs is surely expected as

per capita income increases in future.

OUTER CIRCULAR HIGHWAY - PAGEA4-63 . ' - JICA STUDY TEAM
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Tab.4.22 Forecast of CMR Motorcycle Ownership by District

1. Basc Case : ‘) .
Number of Motorcycle - Per Capita AACRY ]

o : . 1996

1996 2005 2010 2020 1996 | 2020 |

: ' : : ‘ ' 2020

CMR 237,047 501,400 694,090 | 1,061,500 | 0.051 | 0.139 6.45

Colombo District | 120,122 255,620 349,020 533,100 | 0.060 | 0.166 6.41
Gompaha District 86,164 183,350 259,820 | 400,620 | 0.050 0.130 |- 6.6L:

Kalutara Disiricl 30,761 62,430 85,250 127,780 1 0.033 | 0.095 6.11

2. High Case

Number of Molorcycle Per Capita AACR*
ol AT I : Pooh . - 1996
1996 - 2005 2010 2020 1995 { 2020 | ]
o ' 2020
CMR : 237,047 508,080 684,750 | 1,004,380 | 0.051 [ 0.131 6.20

Colombo District ; 120,122 258,800 344,620 505,460 1 0.060 | 0.157 6.17

Gompaha District 86,164 185,670 255,410 377,720 [ 0.050 | 0.122 6.67

Kalutara District 30,76t 63,610 | 84,710 121,200 | 0.033 | 0.090 - 5.88

' 3.. Low Case -

Number of Motorcycle -~ - Per Capita | AACR?
1996 2005 2010 | 2020 | 1996 | 2020 |
: - - ' N b e ] 2020
CMR = 237,047 | 480,850 | 705,380 |1,171,060 | 0.051 | 0.153 6.88
Colombo District | 120,122 249,900 356,590 | . 591,210 | 0.060 | 0.184 6.87
Gompaha District | 86,164 | 169,340 | 260,210 | 436,220 | 0.050 | 0.141 | - 6.99
Kalutara District 30,761 61,610 88,580 143,630 { 0.033 | 0.107 6.63

Source : Consultant’s forecast . _
Note *': Source : Universily of Moratuwa, unpublished.

2 Average Annual Chang.ing Rate (%/annum)

QUTER CIRCULAR HIGHWAY PAGE4-64 .~ . . JICA STUDY TEAM
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Tab. 4.23 Forecast of Motorcycles by Division in the CMR

TO THE CITY OF COLOMBO

1. Base casc

S . AACR.

1996 * 2005 2010 2000 | Fereepita | Tiggg

- ‘ : 2020 . 2020

Colombo District 120,122 | - 255,620 349,020} - 533,100 0166 641
Hanwella - 4,434 10,330 19,400 32,800 0.140 8.70
Colombo 53,656 107,880 144,350 207,410 0.219 5.80
Homagama 7,591 . 17,500 240301 35,540 0.156 6.04
. Kaduwella 8,335 - 18,560 25,540 41,220 0.169 6.69
- Kesbewa 9,559 20,180 27,650 42,170 0.169 6.64
Kolonnawa 5,882 13,240 23,490 35,520 - 0.140 7.78 |
Moratuwa - 7,165 - 17,040 29,130 - 47,050 0.140 - 8.16
~ Nugegoda - 23,500 - 50,890 - 55,430 91,390 0.126 - 5.82
Gampaha District 86,164 183,350 259,820 - 400,620 0.130 6.61
Altanagala - 6,133 - 11,640 - 16,100 23,670 0.125 5.79
Biyagama " 5,776 11,970 - 16,840 - 25,470 0.131 6.38
Divulapitiya 6,123 10,040 - 12,410 15,650 0.142 4.00
Gampaha 7,924 21,5701 - 30,750 . 55,790 0.136 847
“Ja-Ela - 7507 . 15190} 20,170 - 27,490 0.131 " 5.56
Katana 7,716 - 174401 - 28,180 48,310 0.125 7.94
Kelaniya -~ 5,486 - 10,990 - 17,120 24,460 0.125 6.43
. Mahara 6,241 11,850 16,100 - 22,000 0.125 © 538
Mirigama 6,068 10,930 15,260 19,310 0.125 494
Minuwangoda - 7,908 15,950 20,840 21,870 0.151 - 5.39
" Negombo - 6,970 22,860 35,870 72,410 - 0,125 10.24
Wattala 6,381 - 12,580 15,980 - 20,380 0.131 - 4,63
© Weke ¢ 5,431 - 10,340 ~ 14,200 "~ 17,810 0.125 5.07
Kalufara District - - 30,761 62,430 85,250 127,780 0095] - 611
Agalawalla : 1,813 - 4200 - 7,500 10,530 0.095 - 1.61
Bandaragama - 4,611 10,210 < 14,710 - - 19,530 0.095 6.20
- Beruwala - 3,648 6,980 - 10,500 14,980 - 0.095 6.06
Bulathsinghala 1,423 - 2,800 4,660 7,390 0.095 711
Dodangoda 1,363 .- 2,980 5,150 7,990 0.095 7.63
Horana - - 5,531 10,360 . 11,930 18,900 - 0.095 5.25
Kalutara - 4,037 - 8,260 11,670 - 15,650 - 0095 - 581

- Matugama - 2,118 5,280 - 1,710 - 11,570 0.095 . 7.33
Panadura "~ 5,161 0,110 11,000 15,760 0.095 4.76

. Walallawita 1,051 2,250 4,020 - 5,480 0.095 7.12
Western Province 237,047 501,400 694,090 | 1,061,500 0.139 6.45
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2. High case S : Continued

. AACR.

1996 * 2005 2010 2000 | PerCapia | “ig06.

- 2020 2020
Colombo Distriet 120,122 258,800 344,630 505,460 0.157 6.17
Hanwella 4,434 10,850 14,230 23,120 0.099 7.12
Colombo - - 53,650 107,790 134,310 | ~ 184,980 0.195 5.29
Homagama - 7,591 12,8101 ~ 22,960 : 32,840 0.144 6.29
Kaduwella - 8,335 18,140 23,600 | - 36,220 0.149 6.31
- Kesbewa 5 9,559 + 20,630 - 26,360 38,270 0.154 5.95
. Kolonnawa - 58821{ - 13,830 24,600 36,540 0.144 - 191
- Moratuwa - 7,165 18,000 31,170 | - 48,410 0.144 | - - 8.29
- Nugegoda - 23,500 51,750 ~ 67,610 105,080 0144 - - 6.44
Gampaha District 86,164 185,670 | ~ 2554101 - 377,720 0.122 6.67
Attanagala 1 6,133 11,890 ¢ 16,310 - 23,110 - 0122 © 5.68
" Biyagama 5076 - 122701 - 16400 -~ 23,890 0.123 ©0 609
Divulapitiya =~ | 6,123 10,140 < 11,380 - 13,470 0122 v 334
Gampaha = © 7,924 - 21,860 0 29000} - 50090 © o022 - 799
©Ja-Bla -1.507 14,380 ] 19,510 - 25,780 0.123 - 528
" Katana ' . 1716 17,940 - 28,550 | - 47,200 01231 - 7.84
- Kelaniya : 5,486 S 10,300 0 17,3404 ¢ 23,900 01231 . 632
Mahara ' 6241 - 12090 - 16310} : ~ 21,500 0.123 529
. Mirigama 6068 11,190 15460 - - 18,870 0123 - 4.84
- Minuwangoda Co 79081 15940 . 18,8601 0 22,660 - 0122 7 4.48
Negombo -l 6970 23,350 © 36,3401 - 70,750 0123 10.14
Wattala - - 68811 - 12,760 - 15,560 19,110 01231 - 4.35
Weke - : 5,431 10,560 | - 14,390 ] - 17,390 0.122 4,97
Kalutara District 30,761 63,610 7 84,170 121,200 - 0.090 © 588
Agalawalta 1,813 4 60| 74501 ¢ 9,980 0080 = - 137
Bandaragama : 4,611 10,190 ] - 11,6400 - 18,520 0090 | . 596
Beruwala T 3,648 - 7,130 - 10430 142100~ 0090 - ' 583
Bulathsinghala 1423 0 - 2920 4,6301 - 7,010 - 0.090 " 6.87
Dodangoda - : 1,368 0 3070 - - 5110) - 7,580 0.090 “ 39
Horana 5,531 10560 11,860 - 17,920 0.090 <502
Kalutara . - 4,037 ~ 8460 - 11,000 14,840 0.090 5.57
Matugama - 2,118 5430 0 7,660 . 10,980 00901 0 - 7.10
Panadura 5161 F 0 - 9,160 - 10,936 - 14,960 0.090 - 4.53
Walallawita - o051 0 2330 0 4,000 0 - 5,200 0090} 7 689
Western Province © 237,047§ - 508,080 ] - 684,750 - 1,004,380 0131~ 620
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3. Low case . o aae o Continued

: . AACR.

1996 * 2005 2010 | 2000 | Feréapita ) Tiogq.

' 2020 2020
Colombo District - 120,122 249,900 356,590 - 591,210 0.184 - 6.87
Hanwella - 4,434 9,640 14,240 27,190 0.116 185 ]
Colombo - 53,656 109,070 [ * 151,250 235700 0.249 6.36
- Homagama c - 7,591 17,1710 24,2801 - 39,080 0.172 7.07
Kaduwella 8,335 17,130 24,820 43,6301 0179 7.14
Kesbewa 9,559 19,430 - 27,500 44,800 0.180 6.65
Kolonnawa - 5,882 12,240 18,730 | . .- 31,540 - 0125 7.25
" Moratuwa AL 15,690 23,630 41,790 0.125 7.62
Nugegoda 23,500 49,530 - 72,140 127480 - 0175 7.30
Gampaha District 86,164 169,340 260,210 | 436,220 0141} 699
Alfanagala : 6,133 10,690 15,860 25,530 0.135 6.12
- Biyagama 576 11,300 17,780 29,050 - 0.149 6.96
Divulapitiya 0,123 9,250 13,090 17,970 01631 °  4.59
Gampaha L 79241 200270 - - 32,740 61,440 - 03500 8.91
Ja-Ela . : : - 1,507 . 14,050 21,150 - 31,620 0.150 6.17
- Katana © 1,716 - 15,930 25400 48,720 0.126] 198
Kelaniya : 5,486 10,020 15,300 24,300 © 0125 6.40
Mahara 6,241 10,900 16,220 24,170 0.138 5.80
Mirigama - : 6,068 10,090 14,670 - 21,400 (0.139 5.39
Minuwangoda E 7,908 14700 21,480 . 30,810 © 0167 5.83
Negombo : - 6,970 + 20,980 35,320 . 78,090 0.135 10.59
"~ Wallala ' _ 6,881 - 11,770 17,220 23,920 . 0.153 5.33 |
Weke o 5431 7 9,390 13,980 | - - 19,200 0.135 5.40
Kalutara District | : - 30,761] 61,610 88,580 | - 143,630 C.107F - - 6.63
Agalawatta o - 1,813 - 4,060 7,650 11,620 (.105 8.05
Bandaragama 4,611 1 10,110 © 12,890 23,670 0.112 6.94
" Beruwala .- C 3,648 6,870 10,720 - 16,530 0.105 6.50
Bulathsinghala . . 1,423 2,790 4,760 - 8,160 | - 0.105 1.55
Dodangoda 01,3681 0 0 2,800 5,250 | 8,830 © 0105 8.08
Horana * i © 5531 10,360 12,820 | -~ 21,910 0.110 5.90
Kalutara - | "~ - 4,037 . 8,200 -11,300 17,270 0.105 6.24
Matugama . : - 2,118 5,190 7,860 12,780 0.105 7.78
~ Papadura =~ ~ 5,161 © 9070 11,2301 - 17410] - 0.105 5.20
Walallawita - - 1,051 - 2,160 4,100 6050 0 0105 - - 7.57
Western Province = |~ 237,047 | 480,850 705,380 | - 1,171,060 (1153 6.88
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4.54 Forecast of Bus Ownership by DS Division

1) Outline of Forccasting Method _ _
Bus ownership \_i(as_ ﬁol_ forecasted in CUTS. The only the data for the Study Team’s
forecast.is the forcéaslS of bus trips by cconomic developmcni scenario for t'hc CMR )
contained in CUTS. The Study Team assumes that the foliowmg factors whlch are
essential for forccasting, are rcﬂccted in the CUTS bus trip forecast:

e The forecast for all passcnger lrips in the CMR in the future and L

The cons;dcrallon of fulure mod'ﬂ ‘;pht l'lkmg into account bus, motorcyclc van, and
3-wheeler modes of lransPorl '

(l) Forecasting Formula and Parameter o o : .
Usmg the CUTS data and her economic dcvelopmcm sccnanos ihc Study Ieam
~ applied the followmg formula for forccaslmg bus owncrshlp in the CMR and thc
_ CMR’S Districts and DS DMSlons ' o

B, = 'B,s,96 X ('1.0.'+ 6. X g)t

B Numb.cr of Bﬁscs in the CMR, I-).islr}c.ls aﬁd/of DS Divisions in '):'c-a'-r t :
Bioss Numbcr of Buscs in lhe CMR, Districts and/or DS lesmn in 1996
(‘Sourcc Umvers:ly of Moratuwa, unpubhshed) ' '”
:_ ¢ Parameler, Elasucny of numbcr of bus mps 1o thc cconomlc
: growlh determined by the economic dcvclopmeni scenarlos .
g : Economic growlh rales by D:slnct prowded by lhc Siu(ly [‘cam

In Tab. 4.24, the elasllcuy of bus trip in rclatlon to cconomlc growth is shown 'md is.
_ apphcd in {he S[udy 1cam 5 forccasl hercmafter : ' e

Tab. 4.24 Elasticity of Bus Trips in Relatibn to Ecdndini_c Growth

1996 - - 2010
S P
- - 2010 ~. 2020
Bus case : {.386 0.209
High Case 0.380 0.087
Low Case . 0.386 o 0.410
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The basic data used for estimating clasticity arc as follows:

* Bus Irips (1000)

1996 2000 2015
2,600.7 2,824.1 LowCasc . :33903
‘ Medivm case  :3,230.1
| HighCase ~ :3,0349
* Assumed économic growth rates in the CUTS (%fannum) .
11995 ' © 2000
| |
. 2000 2015
43 LowCase  : 3.0

Mcdiu_n_lc'a.sc: 43
- HighCase : 5.5

Source : CU']‘S, Vol. i, i)lB and 20

(2) Forecastmg Procedures _ :

Procedure 1 : F orccast of Bus Owncrshlp at District level using the forccaslmg
"~ formula and the District economic growlh rates shown above. The
' ehslnclly is shown in Tab. 4 23.  The forecast works a control totals

L over the DS Division forccastmg ' . . S
Pr_occdurc' ‘_2: Forccast pf Division bus ownershlp, usmg lhc same formuh
| economic growth rates and clasticily as the ones applied in Procedure

: 1, and the number of Bus Ownership by DS Division in 1996.

Proccdurc 3 Adjuslment of Division forecasts (oulput of the Procedure 2} using

Dlslnc_l conlrol totals. -

2) Results of Forecast _
Forecasls by Dlslrlct is tabulated in Tab 4. 25 and the forccasls by DS Dmsmn in

Tab 4.26.
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'fab. 4.25  Forccast of Number of Bus by District in the CMR

1. DBase Case

- Number of Bus : AACRY

# _ _ 1996
1996 _ 2005 2010 - 2020 |
5 : : 2020
CMR 10,872 13,430 . 15,340 17,450 1.99
Colombo District 6,599 8,160 9,250 10,570 1.98
Gompaha District 3055 | - 3,780 4,350 4,960 204
Kalutara District 1,218 1,490 1,700 1,920 1.91
2. High Casc _ Co
Number of Bus : AACR?
! 1 o 1996
1996 2005 2010 2020 B
' R - ' 2020
CMR o 10,872 13,710 l§',0'10 17,030 1.89
Colombo District 6,599 8,330 -1 .9700 -| 16320 - 1.88
: Gompaha District 3,055 3,860 4,540 4,830 1.93
| Kalutara District 1,218 1,520 1,770 1,880 1.82
3. Low Case . :
- Number of Bus . . : JAACRY
R I S : 1996
1996 |- 2005 | 2010 .| 2020 S
» - D R B IR 11
CMR = - 10,872 13,146 14,720 - 18,180 - 2.17
Colombo District 6,599 8,000 8,920 11,010 - 2.16
Gompaha District 3,055 3,670 4,160 5,160 221

Kalutara District 1,218 ‘ 1,470 -~ 1,640 - 2,010 211 -

Source Consul!anl s forecast
Note ..* ': Source : Umvcrsny of Moratluwa, unpubhshcd

2, Average Annual Growih rate (%lannum)
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"fab. 4.26 Forecast of Number of Bus Ownership by DS Division

1. Base Case
_ 1996 - 2005 2010 2020

Colombo District 6,599 8,160 9,290 10,570
Hanwella 425 530 600 680
‘Colombo 2,446 3,020 3,440 - 3,920
Homagania 352 440 500 - 560
Kaduwella - . - 491 610 690 - 790
Kesbewa . 653 810 920 - 1,050
Kolonnawa . - 439 540 - 620 700
Moratuwa 313 390 440 . 500

" Nugegoda 1,480 - 1,830 2,080 - 2,370
Gampaha Districl 3,055 - 3,780 4,350 4,960
Altanagala - 18 - 20 - 30 -~ 30
Biyagama 345 430 490 - 560
Divulapitiya 199 250 280 320
| Gampaha 345 - 430 490 560
- Ja-Bla 297 370 C 420 - 480
-~ Katana 206 - 250 -~ 290 330
" Kelaniya - 215 270 3101 - ° 350
Mahara - 573 710 820 | - 930
Mirigama = 155 4190 220 - 250
Minuwangoda 206 250 260 - 330

- Negombo 87 - 110 120 - 140
Wattala 233 290 - 330 - 380

"~ Weke 176 220 2501 - = 290
Kalutara District 1,218 1,490 L7004 - 1,920
Agalawalla 34 40 . 50 ‘o 50
Bandaragama 181 - 220 - 250 1290
Beruwala 98 120 140 = 150 |
Bulathsinghala 46 60 60 70
Dodangoda - 64 30 50 - 100
Horana 149 180 210 0240
Kalutara 235 290 330 2370

. Matugama 92 110 . 130 150
Panadura - - 283 350 3906 450

- Walallawita : 36 - 40 50 60
Westera Province - 108721 13,430 15,340 17,450
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2. High Case
1996 2005 2010 2020
Colombe District - 6,599 8,330 9,700 10,320
Hanwella 425 540 620 660
Colombo 2,446 3,090 3,600 3,830
Homagama 352 440 - 520 550
. Kaduwella 491 620 720 - 110
Kesbewa 653 820 960 - 1,020
Kolonnawa 439 550 650 690
Moratuwa 313 400 460 - 490
Nugepoda - 1,480 1,870 2,180 - 2,310
Gampaha District 3,055 3,860 4,540 4 830 |
Aftanagala ‘ 18 20 30 ' 30 |
Biyagama -~ 345 440 310 550
- Divulapiliya 199 250 - 300 310
' Gampaha 345 440 310 = - 550
Ja-Ela 297 - 370 440 470
Katana = - 206 - 260 310 © 330
._Kelaniya © 215 - 210 320 340
Mahara - 5713 720 850 - 910
Mirigama 155 200 230 - =0 250
- Minuwangoda 206 260 - 310 L. 330
Negombo - - 87 110 130 - 140
Waltala 233 290 S350 30
Weke 176 220 260 280
Kalutara Disfrict 1 218 1 52(} : l 170 - 1,880
Agalawalta 34 40 50 - 50
Bandaragama 181 230 260 -~ 280
" Beiuwala 98 120 140 - 150
Bulathsinghala 16 60 70 - 70
" Dodangoda - 064 80 - 90 - 100
Horana . - - 149 190 2200 - 230
Kalutara 235 . 200 . 340 =2 360
Matugama 9 110 130 140
- Panadura - 283 350 - 410 440
- Walallawila - 36 - 40 - 50 L 60
Wcsicm Province 10,872 13,710 16,010 17,030
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3. lLowCasc

- TOTHE CITY OF COLOMBO - -

'ORIENTAL CONSULTANTS CO., LTD.

1996 2005 2010 2020
Colombeo Disfrict 6,599 8000{ 8920 11,010
Hanwella 425 520 570 710
Colombo 2,446 2,970 33101 4,080
Homagama 352 430 480 590
Kaduwella 491 600 660 820
Kesbewa 653 790 . 880 - 1,090
Kolonnawa 439 530 590 730
Moratuwa 313 380 420 520
Nugegoda 1,480 1,790 2,000 2,470
Gampaha District 3,055 3,670 4,160 5,160
Allanagala ' 18 -2 ' 20 30
Biyagama 345 410 470 580
Divulapitiya 199 240 - 270 340
Gampaha 345 410 470 580
Ja-Ela - 297 360 . 400 500
Katana 206 250 280 350
Kclaniya 215 260 290 360
Mahara 513 690 780 970
Mirigama 155 190 210 260
. Minuwangoda 2006 - 250 280 350
Negombo - 87 - 100 120 150
Wattala | 233 | 280 320 390
Weke - : 176 210 240 300
Kalutara District © 1,218 1,470 1,640 2,010
Agalawalia 34 40 50 60
Bandaragama 181 220 240 300
Beruwata - : 98 120 130 160
* Bulathsinghala S A6 60 60 - 80
Dodangoda 64 80 90 110
- Horana 149 180 200 250
__Kalutara 235 280 320 390
Matugama 92 110 120 150
Panadura 283 340 380 - 470
Walallawita 36 40 - 50 =+ . 60
Western Province ~ 10,872 13,140 14,720 18,180
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4.5.5 TForecast of Van Ownership by DS Division

1) Outline of Forccastmg Method
The forecastmg methodology and assumptions are lhe same as those for buses.

The forccasting formula is as follows:
V= Vi X (1.0 +oeg)t

Ve Van Owncrshlp in the CMR Dlslrlcls and!or DS Divistons in year t.
Vi : Vans Ownershlp in the CMR, D1s!ncl andlor DS Dwnsmns in 1996. (Source:
| Umvcrsnty of Moraluwa unpublishcd) '
e :. Paramclcr, Elasticity of number of van lnps in rclauon to the economic
' growlh determined by economic dcvelopmenl scenano

g E _ Economic growlh rates by District prowded by the Sludy Team.

in Tab. 4. 27 the clashcxty of van lnps in relatlon to economic growlh is shown and is
apphed to the Sludy Team’s forecast hcrcma['tcr

' Tab 4 217 Elasuc:ty of Yan 'Ihps in Relauon to Economlc Growth

1996 - 2010
- '. S o
- 2010 - | . 2020
Base Case e 0.372 0.335 -
High Case : : 0372 - | 0.238 -
Low Case : 0.372 - 0,335

The basic data used for esumat:on of Ihc clasl:cniy arc as follows

Van Inps (1000) mcludmg 3—Wheeler lnps

3681 . 3987 °  LowCase  :4940 -
| Mcdiuméase_ 14940
ngh Case :485.0

The cconomic growlh rates in the CUTS (same as Bus case)
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2) Results of Forecast.
Forecasts by District are tabulated in Tab. 4.28 and those by DS Division in Tab. 4.29.

Tab. 4.28 Torecast of Yan Ownership by District in the CMR

1. Base Casc : :
' ' Number of Vans AACR?2
' . 1996
1996 | 2005 2010 2020 o
: , ' 2020
CMR 74,014 90,810 103,130 126,680 2.26
Colombo District 54,055 66,370 75,200 92,360 226
Gompaha District 14,808 18,180 20,830 25,660 2,32
| Kalutara District 5,151 6,260 7,100 8,660 2.19
2. High Case . .
' Number of Vans AACR*2
*1 e _ | 1996
1996 °1 2005 | 2040 2020 | )
S ' L g 2020
CMR 74,014 92,610 107,470 127,070 2,28
Colombo District 54,055 67,680 | - 78370 92,670 227
Gompaha District 14,808 18,540 21,700 25,720 233
Kalutara Diskrict 5,151 -} - 6,390 . 7,400 8,680 2.20
3. LowCase . : e
‘ : Number of Vans AACR*2
BITOLIEN B ol 1996
1996 | 2005 2010 | 2020 | |
. SR R R 2020
CMR 74,014 88,890 - 99,080 117,800 ©1.96
Colombo Districi 54,055 65,080 72,270 85,900 1.95
Gompaha District 14,808 17,650 19,960 23,810 2.00
Kalulara District 5,151 1 6,160 6,850 " 8,090 1.0 - |
_ Source Consultam s fmccasl :
" Note’ *i Source Umvcrs:ly of \{oraluwa unpublished.
2 Avcragc Annual_changmg rate (%/annum)
. OUTER CIRCULAR HIGHWAY FPAGE 4-75 i+ JICA STUDY TEAM

' TO THE CITY OF COLOMBO . ORIENTAL CONSULTANTS CO., LTD. -



FINAL REPORT

Tab, 4.29 Forecast of Van Ownership by DS Division

1. Base Case
1996 2005 2010 2020

Colombao District 54,055 66,370 75,200 92,360
Hanwella 698 860 " 970 1,190
Colombo 32,180 39,510 44,710 54,980
__Homagama 1,361 1,670 - 1,890 2,330
- Kaduwella 2,447 3000 - 3400 - 4,180
Kesbewa ' © 2,302 02,8300 - 3,200 3,930
Kolonnawa : 1,235 - 1,520 L7200 0 2,110
Moratuwa : 2,723 ¢ 3,340 390 0 4,650
Nugegoda : - 11,109 13,640 1 - 15,450 18,980
Gampaha Distriet 14,808 18,180 20,830 | - 25,660 |
- Allanagala ' 1,016 1,250 " 1430 . 1,760
| Biyagama o 1,195 - 1,4701 - 1,680 2,070
Divulapitiya o544 670{ - TN © 940
Gampaha - 1063 - 1,310 1,490 - 1,840
Ja-Ela : © 1473 L8100 - 2070 2,550
Katana I E 1,860 2,280 - 2,620 - 3,220
Kelaniya 1,659 - - 2,040 L2330 .. 2,880
Mahara ' - 1,055 - 1,300 1,480] - - 1,830
 Mirigama 550 . 6801 - 710 -~ 950
Minuwangoda - 693 80| - 970 1,200
Negombo : - 1,578 1,940 | - - 2,220 2,730
Wattala o - LO9B| - 2,080 0 2390 - 2940
Weke 424 5200 0 - 600 - 730
Kalutara District - 5,151 - 6,260 7,100 - 8,660
Agalawatita 132 160 180 220
Bandaragama . 449 35091 . 620 . 150
Bemuwala - 9441 . 1,150 1,300 0 1,590
Bulathsinghala o 105 130 )] - 140 ¢ 180
Dodangoda o - 129 160 .. 180 - 220
Horana Bop o 80| 1,010 - 1,230

- Kalutara © 946 1,150 1,300 1,5%0
Matugama 251 - 310 350 o 420
Papadura -~ .. 1,413 - 1,720 1,950 - 2,380
 Watallawila : 521 - 60 S0 - 90
Western Provinee ¢ | - 74,014 ] 7 90,810 103,130 | - 126,680
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2. lligh Case

.. TO THE CITY OF COLOMBO "~ ..

ORIENTAL CONSULIANTS CO,, LTD.

1996 2005 2010 2020

Colombo District 54,055 67,680 78,370 92,670
- Hanwelia - 698 870 1,010 1,200

Colombo - 32,180 40,290 46,600 55,170
- Homagama - 1,361 - 1,700 1,970 2,330
~ Kaduwclla - 2447 3,060 3,550 4,200
. Keshewa 2,302 2,880 3,340 3,950
- Kolonnawa : 1,235 1,550 1,790 2,120

Moratuwa * - 2,723 3,410 3,950 4,670

Nugegoda - 11,109 13,910 - 16,110 19,040
Gampaha District 14,808 * 18,540 21,700 25,730

Allanagala 1,016 1,270 1,490 - 1,760
~ Biyagama 1,195 1,500 1,750 2,080
- Divulapitiya - 544 680 800 940

Gampaha - 1,063 - 1,330 1,560 - 1,850
© Ja-Ela 1,473 - 1,840 2,160 - 2,560
" Katana i - . 1,860 2,330 2,730 - 3,230
* Kelaniya - 1,659 - 2,080 2,430 - 2,880

Mahara - 1,055 - 1,320 1,550 1,830
-+ Mirigama * 550 - 690 810 “- 960
* Minuwangoda 693 - 870 1,020 -~ 1,200
= Negombo 1,578 - 1,980 2,310 2,740
~ Watlala © 1,6981 - - 2,130 2,490 2,950
- Weke - - 424 530 620 740
Kalutara Disirict 5,151 6,390 7,400 8,680
- Agalawatla 132 160 190 220

Bandaragama - 449 " 560 640 - 760
- Beruwala 5 044 1,170 1,360 1,590
' Bulathsinghala - 105 130 150 180
. Dodangoda ' 129 160 190 .- 220
: lorana 130 910 1,050 1,230
- Kalutara 9406 1,170 1,360 1,590
~ Malugama - 251 3106 360 420
. Panadura 1,413 1,750 2,030 2,380

Walallawita 52 60 70 - 90
Western Province 74,014 | - - 92,610 107,470 127,070
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3. LowCase
1996 2005 2010 2020
Colombo District 54,055 | - 65,080 72,270 85,900
Hanwella 6981 340 930 1,110
Colombo 32,180 38,740 43,0201 - 51,140
Homagama 1,361 1,640 - 1,820 - 2,160
Kaduwella 2,447 2,950 3,270 3,890
- Kesbewa 2,302 . 2,170 3,080 . 3,660
. Kolonnawa - 1,235 1,490 1,650 1,960
Moratuwa 2123 © 3,280 - 3,640 - 4,330
Nugegoda 1,109 ¢ 13,370 14,850 < 17,650
Gampaha District 14,808 17,650 19,960 - 23,810
Allanagala 1,016 - 1,210 1,370 - 1,630
: Biyagama 1,195 = L420 1,610 © 1,920
- Divulapitiya - 544 650 730 - 870 ]
- Gampaha 1,063 | - - 1,270 1,430 1,710
" Ja-Fla 1,473 " 1,760 1,990 2,370
Katana 1,860 2,220 ~ 2510 - 2,990
" Kelaniya - 1,659 - 1,980 2,240 2,670
Mahara 1,055 1,260 1,420 1,700 |
- Mirigama 550 . 660 7401 - .- 880
Minuwangoda : 693 . 830 - 930 ~ 1,110
Negombao L5781 - 1,880 2,130 - 2,540
Waltala - 1,698 - 2,020 22904 - 2,730
Weke - 424 - 510 o 5701 .. 680
Kalutara Disirict “r 5181 6,160 6,850 - 8,090
Agalawalla o132 © - 160 - 180 210
Bandaragama 449 - 540 600 - 710
Beruwala 944 1,130 1,260 1,480
Bulathsinghala 105 130 140 ' 160
Dodangoda 129 150 170 200
- Horana 730 870 . 9701 - L1150
Kalutara - 946 1,130 - 1,260 - 1,490
Malugama | 251 - 300 3300 - 39
Panadura - 1,413 1,690 1 ,880 . 2 220
Walallawita 52 60 70 80
Western Province - 74,014 - 88,890 99,080 | -~ 117,800
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4.5.6 Forecast of 3-Wheeler Ownership by District

1) Outline of Forecasting Method

The forecasting methodology and assumptions arc the same as those for van and bus.
Moreover, 3-wheelers trip elaslicity in relation to cconomic growth is identical with that

for the van, since the 3-wheeler trips are included with van trips (sec Tab. 4.27).
Therefore, only the number of 3-wheelers by District and/or Division in 1996 is different

from vans.

2} Results of Forecast

Forecast by District is tabulated in ‘Tab. 4.30 and forccasts by DS Division in Tab. 4.31.

Tab.4.30 Forecast of Number of 3-Wheelers by District in the CMR

1. Base Case

AACR*2

Number of 3-Wheelers
' 1 S ' : : 1996
1996 [ 2005 2010 2020 -
_ S . ; o 2020
CMR . - 32,841 40,290 45,770 56,240 2.27
Colombo Districl 21,262 26,110 29,580 36,330 2.26
Gompaha District 8,571 - 10,520 12,050 - 14,850 232
Kalutara District . 3,008 3,660 4,140 5,060 2,19
- 2. HighCase : : :
' : - Number of 3-Wheglers AACR*2
ot , _ - 1996
1996 2005 | 2010 2020 |
: - ' : : - 2020
CMR 32841 | 41,080 47,710 56,410 228 -
Colombo District 21,262 - 26,620 30,830 36,450 2.27
Goempaha Dislrict 8,571 . 10,730 12,560 14,890 2.33
Kalulara Dislrict 3,008 3,730 4,320 5,070 2.20
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(continued)
3. Low Case
Number of 3-Wheelers A.ACR*2
*1 _ : 1996
1996 2005 2010 2020 | |-
s — » 2020
CMR 32,841 39,420 43,990 52,300 1.96
Colombo District 21,262 25,600 28,430 33,790 1.95
Gompaha District 8,571 10,220 11,560 | 13,780 2.00
Kalutara District 3,008 3,600 4,000 4,730 1.80
Source  : Consultant’s forecast
Notc  * 1: Source : University of Moratuwa, ﬁnpublish&;d.
* 2: Average Annual Changing'ralé {%fannum)
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Tab. 431 Forecast of 3-Wheeler Ownership by DS Division

1. Base Case
1996 2005 2010 2020
Colombo Dislrict - 21,262 26,110 29,580 36,330
Hanwella ¢ * 456 . - 560 630 780
- Colombo 12,143 14910 - 16,890 20,750
Homagama : . T19 960 1,080 1,330
. Kaduwella -~ 1,164 ~ 1,430 1,620 - 1,980
Kesbewa - - 021 - - 1,250 1,420 1,740
Kolonnawa . . | -~ - - 742 910 1,030 1,270
- Moratuwa . 967 - 1,190 - 1,350 - 1,650
Nugepoda - 3,993 4,900 5,560 6,820
Gampaha District L 851 | - 10,520 12,050 § . 14,350
* Altanagala - . ' 501 . 700 800 990
Biyagama - . 624 -7 880 ( - 1,080
" Divulapitiya © 564 690 790 980
- Gampaha 763 940 1,070 - - 1,320
Ja-Ela ¢ . : 7951 . 0 980 1,120 - 1,380
- Katana - ' - 91 - 970 1,110 1,370
- Kelaniya = i 7251 - 890 1,020 - 1,260
. Mahara : - 651} - 800 920 . 1,130
Mirigama = - - - 538 - 660 760 930
Minuwangoda | 0 665 - 820 940 - 1,150
-~ Negombo - -~ . 679 - 830 . 950 - 1,180
Wattala - - - 741 - 910 - 1,040] 1,280
Weke .- o 465 - - 570 650 - 810
Kalutara District | - 3,008 3,660 4,140 | - - 5,060
Agalawalta - - o0 1534 . - 190 210 260
Bandaragama s 401 o 490 550 670
Beruwala- - 1 - 364 440 - 500 610
- Bulathsinghata 125 ] - 150 170 210
Dodangoda ' 1257 ¢ 150 170 210
- Horana - - : . 519 630 710 . 870
- Kalutara . - 1 4261 . 520 5% - -T2
Malugama . = 200 - A0 o 2801 0 - 340
Panadura - - = 609 . Mo 840 1,020
- Walallawita - .85 - 100 - 120 - 140
Western Province 32,8411 - 40,290 45,770 56,240
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: N
1996 2005 2010 2020
Colombo District 21,262 26,620 30,830 36,450
Hanwella 456 570 660 780
Colombo 12,143 15,200 1,610 20,820
Homagama 779 980D 1,130 1,340
Kaduwella 1,161 1,450 1,680 1,990
* Keshewa 1,021 1,280 1,480 1,750
Kolonnawa 742 930 1,080 1,270
Moratuwa - 967 1,210 1,400 - 1,660
Nugegoda 3,993 5,000 ©5790] - 6,850
Gampaha District 8,571 10,730 12,560 14 ,890 |
~ Attanagala 570 - 710 - 840 - 990
Biyagama © 624 780 " 910 1,080
" Divulapitiya £ 564 S 710 - B30 . - 980
Gampaha - 763 . 960 1,120 - 1,330
Ja-Bla - 795 - 1,000 1,170 | - - 1,380
- Katana 791 990 1,160 -1 1,370
Kelaniya 725 910 1,060 - 1,260
Mahara = ¢ - 651 820 950 1,130
- Mirigama . - 538 670 - 790 - 930
Minuwangoda - 665 830 - 970 - 1,160
Negombo 679 850 1,000 - 1,180
Wattala 741 930 1,090 1,290
- Weke o 465 - 580 6801 - 810
Kalutara District - | - 3,008 ' 3,730 - 4,320 ' 5,070
Agalawalla - 153 190 220 S 260
- Bandaragama - 401 500 580 - 680
- Beruwala 364 - 450 - 520 - 610
" Bulathsinghala 125 -~ 150 ©. 130 < 210
Dodangoda 125 150 1801 - -1 210
Horana ' 519 640) 750 <7 870
- Kalutara 420 - 530 - 610 L7200
Matugama . 201 ~ 250 290 ~ - 340
Panadura - 609 760 870 1,030
Walallawita : 85 110 120 " 140
| Western Province 32,841 41 0806| - 47,710 © 56,410
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3. lLow Casc

TO THE CITY OF COLOMBO -

1996 2005 2010 2020

Colombo District 21,262 25,600 28,430 33,790
Hanwella 456 550 610 720
Colombo 12,143 14,620 16,240 19,300
Homagama 779 940 1,040 1,240
Kaduwella 1,161 - 1,400 1,550 1,850
 Kesbewa 1,021 1,230 1,370 1,620
Kolonnawa 742 - 890 990 1,130
Moratuwa - 967 1,160 1,290 . 1,540
Nugegoda - 3,993 4,810 5,340 6,350
Gampaha District . 8,571 10,220 - 11,560 13,789
Altanagata © ~ 570 680 770 | - 920

- Biyagama 624 ;740 840 1,000
Divulapitiya 564 670 760 910
Gampaha ~ 763 910 1,030 1,230
Ja-Bla - 795 950 - 1,070 1,280
Katana 701 940 1,070 1,270
Kelaniya 725 860 - 980 1,170
Mahara - . 051 780 880 1,050
| Mirigama 538 640 730 - 860
| Minuwangoda 665 790 900 " 1,070
Negombo 679 810 920 1,090
Waltala 741 880 1,000 1,190
Weke ~ 465 550 630 750
Kalutara District 3,008 3,600 4,000 4,730
Apalawatta : - 153 180 200 240
Bandaragama 401 480 530 . . 630

" Beruwala . - 364 - 440 . 480 570
Bulathsinghala - 125 150 - 170 C 200
Dodangoda ) 125 150 170 | 200
Horana ‘ 519 620 690 - 820
Kalutara 426 510 570 670
Matugama - 201 240 - 270 - 320
Panadura 609 730 810 - 960
Walallawita 85 100 110 130
Weslern Province 32,841 39420 - 43,990 52,300
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457 Forecast of Number of Lorries (Freight vehicle)

1). Outline of Forecasting Method _
In order to forecast lorry ownership, the Study Team decided to adopt the equation below.
This equation uses the strong relationship between GDP (a proxy for cargo volume to be

transported) and the number of lorries (The forecasting method described in CUTS was
not considered, since its estimales varied greatly from actual figures.):

L, = L X (10 + e X g)
: 'L, : Number of Lorries in the CMR, Districts aﬁd/or DSIDi\;isions in year 1,

L,m Number of Lorries in the CMR, District and/or DS Dmsmns in 1996.
(Sourcc Unwersﬂy of Moratuwa, unpubhshed)

e Parametcr Elashmly of lorry ownershlp in relation to economic growth.

B : Economlc growth ralcs by DlSll"lCl provided lthSll.ldy Team.
The following elaSlicily is aphiied for the -fqrcca's.'t:

e o= 0525
The clasllcuy is cshmated on the follownig actual data Th.e.ellaslici.t'y is cxpécted o

change in the future due to changes in the composition of cargo and umt volume caused

bya levclmg up in the industrial s{ruc{urc in the futurc This _changc is not reflected in
this study. o '

The basic data uscd for the éStimalidn_ is as follows.

ND_Q.LI.QHE_S_' o QIDE *2

1985 92730 . . 109570
1994 116,284 159269

Note *1: Source : CUTS WPS pod
*2: Source:  Central Bank’s Slahst:cs MllllOﬂS in Rs,1982

constant pnces

‘The forecasting procedures are just same as the one in case of van.
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2) Results of Forecast
Forecasls by District are tabutated in Tab. 4.32 and those by DS Division in 4.33.

Tab. 4.32 Forecast of Lorry Ownership by District in the CMR

1. Base Case

Number of Lorries . AACR*2

*1 . 1996
1996 2005 2010 2020 O
B : B ' ' : 2020
CMR 18,614 24,810 | 29,660 40,870 - 333
Colombo District 13213 - 17,630 21,010 28,940 3.32
Gompaha District 3,992 5,330 6,440 8,920 - 3.41
Kalutara District 1,409 . 1,850 2,210 -3,010 . 2.14
2. High Case . - : -
' -~ Number of Lorries - AACR*2
RS _ . ' 1996
© 1996 2005 . 2010 2020 |
: o 2020 -
CMR . . 18,614 25,500 -} 31,430 45,300 318
Colombo District 13,213 18,120 .| 22,260 32,090 3.17
Gompaha District 3,992 - 5,470 6,830 9800 "t 385
Kalutara District 1,409 1,910 - 2,340 3,320 3.34
© 3. LowCasc . _ o
' : g -+~ Number of Lorries 3 AACR*2
B | ’ ) 1996
1996 2005 2010 2020 |
S o 2020
CMR . ' 18,614 24,070 28,050 36,740 - 2.87
Colombo District 13,213 17,150 19,570 26,020 - © 2.86
Gompaha District 3,992 5,110 6,070 7,950 2.93
Kalutara District 1,409 1,810 2,110 2,730 2.79

""" Source Consullantsforccasl o
Note * 1: Source : Unwersuy of Moratuwa, unpubllshed

S Averagc Amnual Changmg rate (%e/annum)
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1.

Tab. 4.33 Forecast of Lorry Ownership by DS Division

Base Casce

TO IHE CITY OF COLOMBO

1996 2005 2010 2020
Colombo Distriet | 13,213 17,630 21,010 28,940
Hanwella 284 - 380 450 620
Colombo 8,801 11,740 13,5990 19,280
Homagania . 408 c 540 650 890
Kaduwella 649 8710 1,030 1,420
Kesbewa 257 340 - 410 560
Kolonnawa - - 479 - 640 60 o 1,050
| Moratuwa .- 588 - 780 930 — 1,290
Nugegoda - - - 1,747 2,330 2,780 3,830
Gampaha District 3,992 5,330 6,440 8,920
Attanagala 214 - 290 350 - 480
Biyagama 335 450 540 750
- Divulapitiya 282 © 380 460 630
Gampaha - 309 410 500 690
Ja-Ela C 322 430 - 520 720
Katana 367 490 590 820
Kclaniya 483 . 640 - 780 1,080
Mahara 314 420 - 510 700
Mirigama 212 280 340 470
Minuwangoda 239 320 © 390 ~ 530
Negombo 300 - 400 480 670
Wattala - - 445 - 590 720 990
Weke : 170 230 - 210 380
Kalutara District - 1,409 1,850 . 2210 3,000
~ Agalawalla 63 §0 100 - 130
Bandaragama 160 210 250 340
L Deruwaia 146 190 230 310
Bulathsinghala - 67 - 90 ~ 110 140
Dodangoda L. .68 9 110 - 150
Horana L 294 390 460 630
Kalutara - 189 250 300 400
Matugama - 85 110 130 180
Panadura 31 410 - 490 670
Walallawita C 26 - 30 40 - 60
Western Province - 18,614 24,810 29,660 - 40870 |
OQUTER CIRCULAR HIGHWAY FAGE 4-86 - HCA STUDY TEAM
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TO THE CITY OF COLOMBO

PAGE 4-87

High Case
1996 2005 2010 2020
Colombo Distyict 13,213 18,120 22,260 32,690
Hanwella 284 390 480 690
Colombo 8,801 12,070 14,530 21,370
Homagama 408 560 690 990
Kaduwella 649 890 1,090 1,580
Kesbewa 257 350 430 620
Kolonnawa 479 660 810 1,160
| Moraluwa . 588 810 990 - 1,430 |
Nugegoda 1,747 2,400 2,940 4,240
Gampaha District 3,992 5470 6,530 9,890
Allanagala ' 214 290 370 - 530
Biyagama 335 460 570 830
Divulapitiya 282 390 480 700
Gampaha - 309 420 530 - 70
Ja-Bla 1322 440 550 © 800
- Katana 367 500 630 210
Kelaniya 483 660 830 1,200
- Mahara - 314 430 540 - 780
Mirigama - 212 290 360 - 530
Minuwangoda - 239 2330 -410 590
"~ Negombo - 300 410 510 - 740
WWattala 445 610 - 760 1,100
Weke 170 230 290 420
Kalutara District 1409 1,910 - 2,340 - 3,320
Agalawalia 63 90 100 150
Bandaragama - 160 220 270 380
Beruwala - 146 200 - 240 340
" Bulathsinghala - 67 9| 110 - 160
Dodangoda 68 920 110 160
Horana 294 400 - 490 - 690
Kalutara 189 260 310 450
Matugama 85 110 140 200
. Panadura 311 420 520 730
Walallawita - 26 40 40 60
Weslern Province 18,614 25,500 31,430 - 45,300
© QUTER CIRCULAR HIGHWAY JICA STUDY TEAM
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FINAL REPORT

3. Low Case

10 THE CITY OF COLOMBO

1996 2005 2010 2020
Colombo District 13,213 17,150 19,870 26,020
Hanwella ik 370 430 - 560
Colombo 8§80 11,420 13,240 17,330
Homagama 408 530 610 800
Kaduwella 649 840 980 1,280
Kesbewa 257 330 390 510
Kolennawa 479 620 720 9340
Moraluwa 588 760 880 1,160 |
Nugcgoda 1,747 2,270 2,630 3,440
Gampaha District 3,992 5,110 6,070 7,990
Altanagala 214 270 330 430
| Biyagama 335 430 510 670
Divulapitiya 282 360 430 - 560
Gampaha 309 440 470 620
Ja-Ela 322 410 490 640
Katana 367 470 560 730
Kclaniya 483 620 740 970
Mahara 314 400 430 630
Mirigama 212 270 320 420
Minuwangoda 239 310 360 480
Negombo . 300] - 380 460 - 600
Watiala : 445 570 680 890
Weke 170 220 260 340
Kalutara District . 1,409 1,810 2,110} - 2730
Agalawalia 63 30 90 ~ 120
Bandaragama 160 210 240 310
Beruwala 146 190 220 280
Bulathsinghala 67 20 -~ 160 130
Dodangoda 68 90 106 130
Horana 294 380 440 570
Kalutara 189 240 280 370
Matugama 85 110 130 160
Panadura - 311 400 460 600
Walallawita : 26 30 40 - 50
Western Province - 18,614 24,070 28,050 | . 36,740 |
OUTER CIRCULAR HIGHWAY PAGE 4-88 JICA STUDY TEAM
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CHHAPTER 5 TRAFFIC DEMAND
5.1 Objective

The main objeclive of this chapier is to calculate future traffic flows via the construction of a
teaffic demand model for the Outer Circular Highway (OCH) using existing traffic and socio-
cconomic data, as well as information and data coliected from a traffic survey executed by the
Study Team. Indices such as travel time and vehicle-kilometers, which are determined by the
traffic demand model, are then used to evaluate the OCH and its impact on the Colombo Me-
lropolltan chlon (CMR) for the largct years of 2010 and 2020.

5.2 Overall Workflow

The overall workflow for estimating traffic demand is shown in Fig. 5.1. The three items that
are representativc. of the work performed are traffic survey execution, Iraffic demand model
constr_ticlion', and fulure traffic demand forecasting. Bach of these is taken up respectively in
the sections that follow in this chapter. | |

Peterminaion of Required Data -

Design & Execution of = | Collection of Existing Traffic & ‘ Collection of Road
Traffic Survey " - Sociocconomic Data ' Inventory Data
- - |
Y

Inputling & Formalting of Data into Database

R

Analvécs of Data

v

e Construction of Traf fic Demand Model

] Calibration of Traffic Demand Mode!
A L } ' o Traffic Network for

x ' ' " | CMR for 2010 & 2020

r Execuuon of Future Traftlc Dcmand

Forecasls for 2010 & 2020
Flg 5 1 Overall Workflow for I)sumatmg Future 'IYafﬁc Demand

OUTER CIRCUMR HIGHWAY . PAGE 5-1 7 o JICA STUDY TEAM
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53 ‘Traffic Survey

The traffic survey was carricd out from the beginning of January to the beginning of March
1999, The flow for tratfic survey execution (including survey data handling) is shown in Fig.
© 5.2. As the figure indicates, the survey was first designed by the Study Team and finalized
after consultations with the Road Development Authority (RDA) and Univ. of Moratuwa, in
order to sufficicntly account for local conditions. Engincering Consultants Limited (ECL), a
local consultant selected by the Study Team via a dcsignatcd JICA bidding process, was en-
trusted with survey execution. Enuruerators, mostly from the Univ. of Moratuwa, were then
recruited by ECL and trained by the university, The survey was then executed under the Study
Team’s supervision, with the Univ. of Moratuwa checking enumierator performance to ensure
reliable data collection and quality. To convert the data into a form suitable for analysis and
" for the building of a traffic demand model, the data corhpiled by ECL was sent to the Univ, of -
Moratuwa and inputted and formatted in an ¢lectronic format designated by the Study Team.

. " Study Team l)csigﬁs Traffic Survey (Draﬁ).
Consultation with RDA & o ’l '

Univ. of Moratuwa.

Study Team Finalizes Traffic Survey Design.

v

Study Team Selects Locat Consultanl' to Bxecute Traffic Survey.

v

Local Consultant Recrvits Enumerators for Traffic Survey

{mostly Univ. of Moralu\'.;a students).

Y

Univ. of Moratuwa Trains Enumerators.

Quality Checks by Univ. of

Study Team Supervises

Moratuwa of Enumerator : g

Performance.  PerPerfor-

Traffic Survey.

h 4

1.ocal Consultant Executes Traffic Survey & Compiles Data.

Study Team Indicates

<
B ) . _ Format for Survey Data.

Univ, of Moratuwa {rpuls & Formats Data.

v

Survey Data Handed Over to S'ludy Team n Electronic Form for Analysis,

- Fig. 5.2 'Traffic Suh_/ey Execution & 'I_‘r_afﬁc Daté Handling -

OUTER CIRCULAR HHGHWAY PAGES.2 - 2 . JICA STUDY TEAM -
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5.3.2 Roadside OD Survey, Traffic Volume Survey, Bus Passenger Volume Survey

In addition to the roadside OD (origin-destination) survey and traffic volume survey initially
scheduled for exccution, the Study Team carried out a supplemental bus passenger volurne
survey to gauge the number of trips made by bus. The roadside OD survey is important for
gathering the basic data necessary for creating OD tables to be used in the taaffic demand
model, while the traffic volume survey is important for providing vehicle volume data used to
“calibrate the traffic assignment model. As for the bus passenger volume survey, this is crucial
for grasping the demand for public transit and modeling the demand for pu‘olic and private
transport. The locations of these surveys arc as shown in Fig.5.3, with their survey sheets
shown in Tab. 5.2 to 5.4. The details of their execution are as described below.

1) Readside OD Interview Survey
. Survey Time: 12 hours for a single day
* Survey Items:
For Passcnger Vehicles: Place of origin/destination, permanent addrcss, mode of
transport purpose of trip, no. of vehicle occupants, bus usage per week, pnvate vehi-
cle ownershlp . _
For Frelght Vchlcles Place of orlgmldes{matlon permanent address, types of goods
carried, weight of goods, capacrty of freight vehlcle '
‘¢ No.of Survey Stations 16 stations located on the major routes of Colombo _
"~ ¢ Survey Methodology Drivers were mtervaewed for both d1rcctrons and their answers
recorded on-site. A mmlmum sampling rate of 10% was aimed for but V'mecl depend-
ing on traffic volume.

2) Traffic Volume Survey

. Survey Time: 24 hours ovcr a penod of 3 days

. Mcasurement Intervals 15 minutes (total of 96 observatlons per day)

« No. of Survey Statrons 24 stations on major East- West routes (3 statlons per route)
Covermg an urban area suburban area, and area near the prospectrve 0uter Clrcular
Ilrghway In addition, 10 survey stations on 5 ma]or North-South routes. .-

* Survey Mcthodology Manual chssrfled counts for 8 vehlcle classes together wrth
aulomatic traffic counts. . ' '

'3) Bus Passenger Volumc Sunvey
¢ Survey ’lrme 12 hours over a period of 3 days
* No.of Survey Statrons Same 24 stauons on the East West routes descrrbed in the traf‘ :

QUTER CIRCULAR HIGHIVAY - PAGE5-6 : JicA STUDY TEAM
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fic volume survey.
» Bus Classification: Divided into private and public buses, intra- and inter-provincial
routes, and bus size (below 20 seats, 20-29 seats, 30-39 seats, and Over 4 scats).

» Survey Methodology: Non-intrusive visual inspection.

. OUTER CIRCULAR HIGHWAY _ PAGE 5-7 _ _ . JICA STUDY TEAM
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FINAL REPORT

) Tab. 5.3 Traffic Volume Survey Sheet (Manual Classified Counts)
Name of Observer(s): : '
Location;

Date:

Day:

Weather: Dry [1 Wet O _ _ .

No. of Lanes/Direction: 1lane [0 2lanes [J 3 lanes or more lanes (write inno.) L____)

Road Surface Condition: Good {1 Fair 1  Poor U

| Time L f . " No. of Vehicles by Type : o
: Passenger | 3-wheeler | Motorcycle | Minibus | Bus Truck | = Large Farm
Car ' ' : S Truck Vehicle

7:00 - 7:15

7:15 - 7:30

7:30 - 7:45

7:45 - 8:00 -

.00 — 8:15

8:15-8:30

8:30 - 8:45

8:45 — 9:00

9:00 - 9:15 -

9:15-9:30

9:30 - 9:45

9:45 - 10:00

10:00 - 10:15

10:15 — 10:30

10:30 - 10:45

10:45 = 11:00

11:00 - 11:15

11:15— 11:30

11:30 - 11:45
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EINAL REFORT

Tab. 5.4 Bus Passenger Volume Survey Sheet

Name of Recorder(s): Location: Date: Dicection
Day: B L U PP
Time: | ..
3 0T 1 PPN
Route Name " Type of Bus Type of Bus Bus Size Passenger Loading
' Operator Operation : :
1.Public 1. Intra-Provincial 1. Below 20 Scats | 1. Empty
.............................. _ A -+ | 2. Less than 1/2
2 Private 2. Inter-Provincial 2. 20 to 29 Scats 3. More than 12
............................. . 4. Full No Standers
3.301039 Seats  { 5. Full with Standers
oo : 6. Capacily -
- 4. Qver 40 Seats | 7. Capacily Overflow
1.Public 1. Intra-Provincial "~ { 1. Below 20 Seats | 1. Empty
............................. ' : 2. Less than 1/2
2.Private 2. Inter-Provincial 2. 2010 29 Seats | 3. More than 1/2
............................. ~ . 7] 4. Full No Standers
3.301t0 39 Seats | 5. Full with Standers
_ | 6. Capacity :
S - : 4, Qver 40 Seais - | 7. Capacily Overflow
1.Public ' 1. Intra-Provincial _ | 1. Below 20 Seats { 1. Empty -
i iirrereunsesnereeeenneanin P S . o : 2. Less than 1/2
2.Private’ 2. Inter-Provincial | 2. 20 to 29 Scats | 3. More than 1/2
............................. ' T ‘ : ' 4. Full No Standess
3.30to 39 Seats | 5. Full with Standers
Coe o 6. Capacity
oo N 4. Qver 40 Seats . | 7. Capacity Overflow
1.Public 1. Intra-Provincial 1. Below 20 Scats | 1. Emply
............................. ' EUEE © | 2. Less than 172
2.Private 2. Inter-Provincial 2. 20 to 29 Seats - | 3. More than 1/2
............................. : ‘ - ) 4. Full No Standers
3.30t0 39 Seats | 5. Full with Standers
© oo | 6. Capacity
. : 4. Over 40 Seats | 7. Capacity Overflow
1.Publie 1. Intra-Provincial 1. Below 20 Seats 1. Empty .
............................. ' ' : — : o 2. Lessthan }2
2.Private 2. Inter-Provincial 2.20t0 29 Seals 3. More than 112
............................. : D 4. Full No Standers
3.301t0 39 Seals [ 5. Full with Standers
. | 6. Capacity .-
- . - 4. Over 40 Scats | 7. Capacity Overflow
1.Public - 1. Intra-Provincial - | 1. Below 20 Seats | 1. Empty '
............................... A U R .o 1| 2. Lessthan 1/2
2. Private 2. Inter-Provincial -~ | 2. 20 to 29 Seats | 3. More than 1/2
RSOSSN TU NI RN e T ey ol . .7 | 4. Full No Standers
3.301039 Seats | 5. Full with Standers
BRI " | 6. Capacily
4. Over 40 Seats | 7. Capacily Overflow
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