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Kerala is one of the very few states blessed with a wide range of water bodies and Kochi is one among the few cities of Kerala that has access to these water bodies
and there is a proposal for an integrated water transport system in Kochi. So the city should take advantage of the available water bodies and use them for sustainable
transportation.

NEED FOR THE STUDY

To critically
analyse the
usage of water
transportation
as a service for
Urban
Passenger
transport in the
city of Kochi

The reasons for the decline of water transportation are many. The commissioning of bridges, most notably the Goshree bridges that
opened in the 2000s has led to people choosing roadbased fransportation modes over water tfransportation. There seems to be a
preference among the citizens for door to door connectivity in this area where rains are a constant possibility. The levels of service
delivery in the ferry system have failed to keep up with the expectations of the general public.

GAPS IDENTIFIED

Even though water tfransport is highly praised by the public of kerala and even though it has 2-3 times lower travel time compared
to roads, people prefer using other modes of tfransport. Why is that?
Very few studies have been done on water transport.
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STUDY METHODOLOGY
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SELECTION OF STATIONS FOR THE STUDY
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STATION ANALYSIS

« Main station in Kochi
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« 2 ticket counters
« Ticket fare- 6 Rs
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CATCHMENT AREA

EXISTING LAND USE OF BUFFER ZONE AT EKM STATION
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DEMAND SUPPLY GAP

PEAK HOUR DEMAND SUPPLY GAP

o 20
> 8 18
= ©16
5 514
I
g 12
I 10 B demand
Z 8
< 6 msupply
>
i 4
- 2
0
ernakulam fort kochi fort kochi embarkation vytila
morning peak  evening peak
- O
(‘é} 4.5
g 4
235
'_
3
2.5
2
1.5
1
0.5
0
01-12-2022 06-12-2022 11-12-2022 16-12-2022 21-12-2022 26-12-2022 31-12-20:
mmm EKM-FK Ridership EKM-Vypin Ridership  ==—=EKM-FK Supply = =——EKM-Vypin Supply

F

2

§ 0.3750.75
\,,

1.5 2.25

Azhikkal

AN
D
/
K

R AR
(( >
X

23
Kilolneters
2

7 4741%%¢
. B | %4
——-P—T'Jﬂcobviond"‘EKochi

Willingdon
Island

7,
SN

5 = >
%, z _Q.o"‘d " \

C 2 N 2

";:’ o \‘c‘\ & (a7)

% 2° g
% Kaloor, S
3 £
z >
.

Konthuruthy

N\

GIS User Community

T 8 & Mini
ne;/
ur, Qv

270\
10.000000 -

— 15.000001 -

e 55.000001 -

Sources: Esri, HERE, Garmin, Intermap, increment P Corp . GEBCO, USGS, FAC, NPS, NRCAN, GeoBase, IGN, Kadsster NL, Ordnan
METI, Esri China {Hong Kong), ® OpenSteethMap contritiiors, and the

'eyp;ss\ j

22.000001 -
40.000001 -

%,

O

Padamugal

15.000000
22.000000
40.000000
55.000000
70.000000

ce Survey, Esri Japan,




MODE CHOICE MODELLING

STEP 1: MODEL INPUT AND
OUTPUT PARAMETERS

<18
18-30
30-45
>45

<10
10-20
20-30
30-50
>50

Very Low
Low
Medium
High

Very High

Very Low
Medium
High
Very high

Low
Medium
High

Age
[00 18]
[16 23 32]
[29 37 47]
[39 65 65]
Income
[0 0 12000]
[7500 14000 22000]
[18000 26000 35000]
[31000 41000 53000]
[47000 70000 70000]
Trip length
[00 1.5]
[0.5 2 4]
[3.5 8]
[6 8 10]
[? 15 15]
Travel cost
[00 15]
[12 20 30]
[45 60 80]
[60 150 150]
Comfort
[0 0 3]
[2 4 6]
[6.5 10 10]

STEP 2: SETTING UP
MEMBERSHIP FUNCTIONS

Very Low
Low
Medium
High

Very High

Low
Medium
High

Walk

3 wheeler
2 wheeler
Ferry
Metro

Bus

Car

STEP 3: FUZZY RULE BASE

FORMATION

Waiting Time
[0 0 4]
[2.5 4.56.5]
[6.57.59.5]
[8.510.5 12.5]
[11.525 25]
Travel Time Ratio

[0 0 0.6]

[0.50.75 1]

[0.9 3 3]
Output-Mode

(00 1.5]

[11.52]

[1.52.5 3.5
[2.5 3.5 4.5]
[3.5 4.5 5.5]
[4.5 5.5 6.5]
[5.5 7.5 7.5]

37 rules defined

STEP 4: DEFUZZIFICATION
PROCESS OR VALIDATION OF
RESULT

If (Age is 1) and (income is <10) and (Trip
length is Very low) and (Travel cost is Very
low) and (Comfort is Low) and (Waiting
time is Very low) then (Mode is Walk) (1)

If (Age is <18) and (income is <10) and
(Trip length is Medium) and (Travel cost is
Low) and (Comfort is Low) and (Waiting
time is Low) and (Travel time ratio is Low)
then (Mode is Bus) (1)

If (Age is <18) and (income is <10) and
(Trip length in High) and (Travel cost is
High) and (Comfort is Medium) and
(Waiting time is High) then (Mode is Metro)
(1)

If (Age is 30-45) and (Income is 30-50) and
(Trip length is Medium)d (Travel cost is
Very high) and (Comfort is High) and
(Waiting time is Very low) and (Travel time
ratio is Medium) then (Mode is Car) (1)

If (Age is 18-30) and (income is 30-50) and
(Trip length is Low) and (Travel cost is Very
high) and (Comfort is High) and (Waiting
time is Very low) and (Travel time rafio is
Medium) then (Mode is Car) (1)

If (Income is 10-20) and (Trip length is
Medium) and (Travel cost is Very low) and
(Comfort is Low) and (Waiting fime s
Medium) and (Travel time rafio is High)
then (Mode is Ferry) (1)
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DATASET VALIDATION

TRAINING DATA SET- 91 SAMPLES

2 wheeler auto bus car ferry metro walk
2 wheeler 19 1 2
auto 10
bus 19 1 2 |—————— I
= I ] PARAMETER EXISTING SCENARIO1 || SCENARIO 2 ISCENARIO 3 SCENARIO 4
ferry IS CONDITION I |
metro ] 6
walk 7 I I
ACCURACY= (19+10+19+12+10+6+7)/91= 91.2% WAITING TIME | 20 20 1|15 15 12
TRAINING DATA SET VALIDATION ! :
| Existin m Predicted 1
30.0 ° COMFORT LOW MEDIUM ; MEDIUM (HIGH HIGH
20.0 I I I I | I
FARE 6 8 10 12 15
10.0
00 | . . Hl mm =l O — |
2 wheeler auto ferry meftro walk
TESTING DATA SET- 20 SAMPLES
2 wheelerauto bus car ferry metro walk
E V\;hee'ef 2 5 1 EXISTING MODAL SHARE PREDICTED MODAL SHARE
auto
e 3 o 19% = 2 wheeler ° = 2 wheeler
ferry 3 = aUt
metro 1 1 1 avto 9% = auto
walk 2 ous bus
ACCURACY= (2+2+3+3+3+3+1+2)/20= 80% (\ 127 car car
= ferry w ferr
TESTING DATA SET VALIDATION 19% Y
14% 22 " metro = metro
mExisting % ®Predicted % 7 m walk 11% = walk

25
20
1
1

(€51

%
o o

2 wheeler auto ferry metro walk

o




CONCLUSION

« Public usage of water tfransport is highly dependent on the multimodal connectivity

« Asthere is a great amount of travel time saved using the water fransport instead of by road all different mode users are interested to shift but
accessibility to the station is found to be the major problem in second with the infrastructure

« Maijor shift as observed are the 2 wheeler passengers followed by the auto and bus users.

« High likelihood of increased ridership if the infrastructure is enhanced and waiting fimes are minimized

* |n existing public fransport services itself inferconnectivity showed increase in the modal share of the service stressing on the fact that this is one

of the most important factors leading to increased PT ridership. This inferconnectivity when designed further has the potential to further boost

ridership and make water fransport a preferred mode of travel.
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