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SASITORN TONGTAWEE: ANALYSIS OF RIVER TRANSPORT ON CHAO PHAYA
AND PASAK FOR AGRICULTURE PRODUCTS TO DETERMINE SUPPORTIVE
POLICY MEASURES. ADVISOR: ASSOC. PROF. DR. JITTICHAI
RUDJANAKANOKNAD({, 161 pp.

This research investigates physical condition of existing river transportation
through segregating transportation elements and interviewing to evaluate them and
analyze to determine supportive policy measures. This method was applied to study
transportation of agricultural products on Chao Phraya and Pasak rivers, two principal
rivers in central Thailand. River transportation elements can be separated into four
groups: 1) riverway includes river width, depth, curvatures, and obstruction structures; 2)
connection with product sources includes port structure, port equipment, safety
standards, and road/rail connection; 3) Management for tug boats, barge and
shipmaster; and 4) Regulation includes tug boats, barge, port, shipmaster. Then, policy
measures and projects were proposed through reviews of river transport policy in foreign
countries and refined by asking stakeholders for their comments through questionaires.
The methods in this study include primary observations, in-depth interviews of 21 key
companies and organizations, and stakeholder questionaires along Chao Phraya and
Pasak rivers. The results are analyzed with budget estimation and show the
prioritization for supportive policies and projects of river transportation that are needed to
be improved so that the Chao Phraya and Pasak rivers can be used to transport
agricultural products efficiently. The methods and criteria developed in this study can

further apply in other river transportation context
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ABSTRACT

This research investigates physical condition of existing river transportation through
segregating transportation elements and introducing criteria to evaluate them. This
method was applied to study transportation of agricultural products on Chao Phraya and
Pasak rivers, two principal rivers in central Thailand. River transportation elements can
be separated into two groups: 1) riverway includes river width, depth, curvatures, and
obstruction structures and 2) connection with product sources includes port structure,
port equipment, safety standards, and road/rail connection.Each element was graded
into ranked scores from ideal to very critical condition for each dissected waterway. The
results show and prioritize physical bottlenecks of river transportation that are needed to
be improved so that the Chao Phraya and Pasak rivers can be used to transport
agricultural products efficiently. The method and criteria in this study can further apply in
other river transportation context.

INTRODUCTION

Water transport is considered to be the most cost-effective transportation mode.
There have been numerous researches on maritime and coastal transportation, which
are considered to be the largest and global mode of transportation. However, the
studies on river transport are quite limited. Most inland waterways are nature made and
have not been modernized as highway or railway modes. However, due to the lowest
unit transport cost per distance, several bulk and agricultural producers in Thailand
have tried to ship their time-insensitive products through the river but the mode share
remained constant over a decade. From physical points of view, river transport is quite
restricted due to water level, river width and curvature as well as obstructed structures
in the river. In addition, design and operations of river ports affect the ship loading and
unloading resulting in transport efficiency.

Thai government has a concrete plan to promote inland water transport to
reduce highway congestion, save imported fuel, and alleviate air pollution. Shifting
agricultural products way of transport from highway to river would result in lower
logistics cost and more price competitiveness of products in global market. Until now
due to limited studies, there have not been acceptable, concrete methods to analyze
river transport (comparing to road or rail transport); therefore,the prioritization of river
transport improvement projects are quite subjective and questionable. This might result
in ineffective projects and waste of government budget. This research herein sought to
develop a “component analysis” technique to analyze river transport in a clear and
presentable manner with the example of Chao Phraya and Pasak rivers analysis.

'Graduate Student
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This paper is organized as follows. First, literature reviews of river transportation
process in Thailand are presented. Furthermore, the descriptions of research technique
and data used are explained. Next, the application of component analysis technique on
Chao Phraya and Pasak rivers are shown. The summary and recommendations based
on the analysis are presented in the last section.

LITERATURE REVIEW

Mihicet al (2011) compiles the river transport data in European Union and reports that
inland water transport is a preferred alternative to road and rail transport for both
government and logistics industry since it consumes less energy with less noise and
gaseous emission. It claims that river transport's energy consumption per km-ton of
transported goods is only 17% of that of road transport and 50% of rail transport. In
addition, inland water transport is much safer than road or rail transport especially for
transport of dangerous goods the capacities of most waterways can serve demand well
without congestion. Therefore, the government investment in improving water transport
and support its users would be more preferable than ones in other modes of
transportation.

There have been attempts to standardize inland waterway. PIANC (1990) was
established by the committee from Ministry of Transport from European Union to upgrade
the standards of inland waterways’ dimension that had been used since 1954. The
committee had surveyed inland waterway users from several continents and found that
the waterway dimensions would be set based on vessel types, existing dimension, and
mitering gate. They set six levels of waterway and proposed that the waterway in the future
would be designed such that it can serve large container ships as well as common types
of vessels that use the way. Besides waterway, the focus of river transport would include
river port structure and efficiency. Ha (2003) analyzed the service quality of 15 ports by
comparing several factors, i.e., information communication, port location, port facilities,
management, cost, and ease of use, through in-depth interviews and freight forwarders’
questionnaires. It was found that Port of Singapore ranked among the first in most factors.

RIVER TRANSPORT SYSTEM IN CENTRAL THAILAND

Since Thailand is a major exporter in the agricultural products with the main export
hub at Laemchabang Deep Seaport or Si Chang Island Port, river transport is a choice of
agriculture exporters in central Thailand, where there are several river lines connected to
Gulf of Thailand and can well transport goods to Laemchabang. Normally, the shippers
who are located near river ports will hire a private tug boat with several barges to pick up
goods from producer factory’s port or a nearby general port to their destinations, which
mostly are larger port in Gulf of Thailand. Figure 1 shows the pictures of tug boats and
barge. Normally, a tug boat with 250-500hp engine is commonly hired to tug up to four
barges. However, two boats might be used to help navigate where a river has a sharp
radius or narrow width. The full length of a tug boat and four barges are 200 meters. The
persons who control a tug boat and a barge are called a shipmaster and acontramaestre,
respectively. The shipmaster must be well-trained and licensed, while the latter must pass
a simple exam to get a license without systematic training.

Fig.1 Tug Boats (Left) and Barge (Right)
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COMPONENT ANALYSIS TECHNIQUE

For analysis, segregation of inland water transport into two main physical
components, the river and the port, is proposed in this study. For the river, the main
physical subcomponents that might support or obstruct transport are net river width
(actual width minus obstructed water plant width), river curvature, water level and
horizontal and vertical clearances of bridge structures. For the port, berth length, port
equipment, and connection with major highways are main subcomponent that facilitate
loading, unloading and handling of goods. Each subcomponent was rankedinto four-
level scores from 4 (excellent, or up to European standard), 3 (good), 2 (poor) and 1
(very poor, or critical system bottleneck) based on preset criteria as shown in Table 1.
These criteria will later be applied for each homogenous river segment to specify
localize problems and show the degree of urgency or seriousness for prioritization of
improvement measures.

Table 1. Criteria of Riverway and Port Structure Component Scores

4(Excellent 1(Very| Source of
Physical Component 3 (Good) | 2 (Poor)
) Poor) Criteria
Min. River Width (m) > 200 100-199 40-99 <40 |MD&Interview
Min. River Curve > 750 500-749 | 300-499 | <300 |Rijkswaterstaa
Radius (m) t (2011)
Min. Depth (m. from > 4.0 3.0-3.9 20-29 | <20
- PIANC (1996)
()
> |lowest water level)
04
Min. Vertical Clearance| > 41.0 12-409 | 56-119| <56
MD&lInterview
(m. from OHWL)
Min. Horizontal > 200 100-199 50-99 <50
MD&lInterview
Clearance (m.)
Average Berth Length > 200 100-199 25-99 <25
PIANC (1996)
(m)
= |Type of Highway
(@) Primary Secondary Minor Unpaved Interview
e Connecting River Port
Level of Port
High Moderate Simple None Interview
Equipment

Note: OHWL = Ordinary High Water Level; MD = Marine Department (1989)

The scoring criteria in Table 1 are derived from several sources. Some of them are
from the 1989 standard issued by the Marine Department (MD), Ministry of Transport,
Thailand as well as the European standards presented by Rijkswaterstaat (2011) or
PIANC (1996). For port equipment, we focus on the transport of Thailand’s major
agricultural products (rice, sugar, and cassava); therefore, specific equipment to handle
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these products would expedite goods loading. Due to differences in vessel type and
size, we also interviewed experienced shipmasters and operatorsto verify that this table
is appropriate for Thai river vessels, €.g., for level 3 or above, the component must not
cause frequent delay or safety problems in operations. These criteria might be slightly
adjusted to be used in other area, vessel type, or product contexts. Note that we
exclude some major transport components such as boat, boat controller, port and river
traffic regulations since there are homogeneous for the whole river.

APPLICATION OF COMPONENT ANALYSIS TECHNIQUE

The component analysis was applied to Chao Phraya and Pasak rivers (Fig. 2), the
main rivers in Central Thailand, which handle up to 20M tons of goods annuallyto larger
ports in the Gulf of Thailand. Chao Phraya River has a full length of 379 kms, but only
170 kms downstream of Chao Phraya dam can be utilized. Pasak River is its branch
starting from Ayudhya Province. Only 47 kms of its connecting path can be used for
transport. The usable segments of Chao Phraya and Pasak rivers are divided into
respective 7 (C1-C7) and 2 (P1&P2) subsegments. The detailed of some subsegments
are also shown in the figure.
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(Modified from Google Map)

Since each subsegment might have varied subcomponents such as difference
clearances among bridges, for the river subcomponents, the score from the worst
dimension will represent its subsegment. For example, scores based on shortest vertical
and horizontal clearances among five bridges in C3 subsegment will represent the
subsegment. Nevertheless, for the port subcomponents, we use the average condition
among major river ports in the subsegment to rank it. Based on the criteria, the
evaluation of Chao Phraya and Pasak rivers are simply shown in Table 2 below. Note
that the vertical clearance and water depth scores could be any in-between level due to

seasonal water depth.
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Table 2. Scores of Subcomponents in Riverway and Port Structure Indices
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Physical Component C1|C2|C3|C4|C5|C6|C7|P1]| P2 |Average

Min. River Width (m) 4 1313|313 |2|2]2 1 2.6

Min. River Curve Radius| 4 3 2 2 3 1 2 1 1 2.1
(m)

Min. Depth (m. from 4 1 4|44 |4 |3 ]|2]2]1 3.1
% lowest water level)
Min. Vertical Clearance | 4 (1515 2 | 2 | 2 | 3 | 1 1 2.0
(m. from OHWL)
Min. Horizontal 412121221 2 |1 1 1.9
Clearance (m.)
Average Berth Length 4 1313|143 ]|2|2]2]|2 2.8
(m)
S [Type of Highway 40333222122 26

Connecting River Port

Level of Port Equipment| 4 | 2 | 3 | 3 | 2 | 2 | 2 | 3 | 2 2.6

Average|4.0 |2.7 |2.7 |29 |26 1.9 |21 1.8 |14 24

From Table 2, we can see the fact that the closer to the Gulf of Thailand, the
better condition for river transport. This is caused by better river geography, stricter
regulations in bridge construction, and more frequent of river dredging from the Gulf of
Thailand to Port of Bangkok (C1 subsegment). The opposite can be observed at P2
subsegment, which has the lowest score among all. For subcomponent based analysis,
we found that the lowest scores are from horizontal and vertical clearances that are
belong to old bridge structures under outdated regulations. For efficient physical
improvement program based on the analysis, the budget should be allocated to ease
subcomponent with Level 1 first, starting from downstream to upstream subsegment. For
this specific case, the bridge vertical clearance at C2 and C3 would be upgraded first;
followed by improving curve radius and bridge clearances at C6, P1 and P2. This
strategy would make the whole river network into Level 2. After that, the river could be
upgraded in to higher steps in the long-term plan by using similar strategy.

CONCLUDING REMARKS

In summary, this research introduces the component analysis concept to analyze
physical condition of existing river transportthrough segregating transportation elements
and introducing criteria to evaluate them. Although the criteria in scoring presented here
were based on local condition in Thailand, the method and criteria can beadjusted to
use in other river transport contexts. Thesimple summary table can make policymakers
visualize the priority of physical bottleneck improvement projects and show how the
whole system will be if some components are upgraded. For future research,the study of
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cost-effectiveness of improving subcomponents for river transportation is very important
for state investment. In addition, besides physical ones, improvement of boat, boat
controller, port and river traffic regulations would be investigated as well.
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