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Chapter1 IMPLEMENTATION POLICIES OF THE STUDY

1-1 Background of the study

In the Kingdom of Cambodia (henceforth “Cambodia”), since Sihanoukville port (henceforth “SHV”),
is only a deep port facing to the open ocean, a dynamic approach and its acceleration of port development
should be of a paramount essential to enhance the international trade of Cambodia with the rest of the
world. In this respect, Japanese government has agreed to assist its development and to facilitate the
activity of Sihanoukville Autonomous Port (henceforth “PAS”) and the operation of the Sihanoukville
port Special Economic Zone (SEZ), which adjoins PAS. As one of the basic infrastructure pertaining to
the activities of import and export through the ports and harbours, nautical charts are the most important
tools for the incoming and outgoing ships to and from the ports.

It should be essential to keep the navigational safety of vessels with sounding information and relevant
facilities. The present chart around the SHV port, scaled at 1/20,000 had been published in 1997 by the
United Kingdom Hydrographic Office, which was the recompilation of old chart that France and Russia
Published before the cold war era, hence the sailing ships going to and from the port have been exposed
to danger due to the uncertainties of depths and the positions. This deplorable issue will certainly result in
the significant degradation of national credibility.

In addition, installation of Electronic Chart Display and Information System (ECDIS) has been made
compulsory to the passenger liner of more than 500 GTs and the tanker of more than 3,000GTs (for new
ships) from July 2012 under the International Convention for the Safety of Life at Sea (SOLAS) of the
International Maritime Organization (IMO), and will be not only imposed gradually on the new ships but
also on the exiting vessels according to the vessel type and a scale, therefore Electronic Navigational
Chart (ENC) in accordance with the international specification corresponding to ECDIS is required
should the present situation still continues, the competitiveness of the SHV port will be declined seriously
along with the deterioration of port functioning. Considering the background mentioned above it is
necessary to produce urgently ENC based on the digital data obtained by the modern hydrographic survey
in and around SHV port.

Accordingly, the Cambodian government had decided to ask for technical assistance to the government
of Japan to develop the demonstration project for ENC production in and around the SHV port and to
enhance the capacity building through the project. Having the request from the Cambodian government
officially, Japan International Cooperation Agency (JICA) carried out the preliminary study in February
2013 and examined the request, the project scope, the contents, etc. and the Record of Discussions (R/D)
was signed on 15™ March, 2013. This project aimed not only to produce ENC around SHV port but also
to carry out the technology transfer concerning capacity building for updating, maintenance and
management of ENC, taking into consideration the weakness of institutional/technical base of Ministry of
Public Works and Transport /Waterways Department (MPWT/WD), in order to produce and publish a
navigational Chart and ENC (C&ENC) in the near future. The study team and the counterpart team had
worked together on the final stage of the Original Project by the completion of ENC production
(navigation purpose 5) around SHV port in April 2015, based on the result of the First stage of
Hydrographic survey activity from October 2013 to May 2014, and the Second stage of Hydrographic
survey activity from November 2014 to March 2015 involving technology transfer.

Members of C/P in this process have learned its knowhow and technology through the lectures and OJT
of hydrographic data acquisition, processing and analysis in order to acquire the charting information.
However, institutional structures of MPWT/WD, which is responsible for the hydrographic activities, are
vulnerable and fragile difficult to maintain status quo. Therefore, it is important to recognize the
accumulation of experience on hydrographic activities and enhancement of institutional structure of
MPWT/WD in order to conduct the hydrographic survey and generate ENC by themselves.

In addition to the container ships, recently more than 30 vessels of 60,000-ton class cruise ship,
including one of the world's leading international cruise ships, e.g. MS Queen Elizabeth, visit SHV port
frequently. Taking into account the present situation of the port, publication of medium scale ENC for
navigation purpose 3 (Coastal Navigation) corresponding to British Admiral (BA) chart 2103 (1 /



150,000) had been requested as the most stringent issue from the maritime officials and PAS’ pilots,
leading large vessels into the ENC port area, of which ENC had already been produced by the original
project.

Given such circumstances, the extension project was requested from MPWT at the 3 JCC meeting
of 22" April, 2015. And, also pointed out was the WD’s organizational vulnerability. Therefore, a
sustainable development of hydrographic survey technology would further be assisted by the extension
project. R/D of Minutes of Meeting was revised to include the scope of extension project in consultation
with MPWT.

The M/M was signed by the Minister of MPWT and the chief Representative of JICA Cambodia office.
The Extension project has been carried out in accordance with the revised R/D, which has been retouched
to the M/M already agreed.

Following photos show large size of international passenger cruises that visited SHV port.

CRYSTAL SYMPHONY SEVEN SEAS VOYAGER

AEGEAN ODYSSEY HANSEATIC
Photo 1 -1 International Passenger Cruises visited to SHV Port




1-2 Purpose of the study
In order to achieve the respective objectives raised in this project, each mission should be carried out
with emphasis on the following items:

(1) Carry out the hydrographic survey based on IHO hydrographic survey standard (S-44) around the
SHV port and produce ENC for Navigation Purpose 5. In the extension project, produce ENC for
Navigation Purpose 3,

(2) Contribute to the enhancement of digital hydrographic survey capability of MPWT/WD by
transferring the technology through the On the Job Training (OJT) to C/Ps during the Study period.
In the extension project, realize the fixing of knowledge and technology to update ENC based on
cultivating the knowledge and skills of hydrographic survey and ENC production so far,

(3) Improving capability building of C&ENC compilation by transferring the technology through the
training in Japan and the OJT with the study team for two C/P.

(4) Improving and guaranteeing Safety Sailing in SHV port and surroundings.

(5) Enlightening "importance" of C&ENC to the maritime-affairs related organizations in Cambodia.

1-3 StudyArea

The original study area (NW: N10°45' E103°24' and SE: N 10°34' E103°34') is shown in black frame
area of Figure 1 - 1. The hydrographic survey of the above area was carried out by using the multi-beam
sounding system for about 120 days. The extension project area (NW: N10° 56' E102° 50', SE: N 10° 13'
E103°43.5") is as same as UK chart 2103 (1 / 150,000). Coast lines are extracted from satellite imagery.

Hydrographic survey of Navigable straits and sparse-depth area surrounded by the dotted lines shown
in Figure 1 - 1 are carried out by multi-beam and single beam sounding for about 50 days in effect.
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Figure 1 -1 Study Area

Whole area shows the Extension Study Area, which corresponds to the area of medium scale ENC of
Navigation Purpose 3. A black square frame on the map indicates the original project area that
corresponds to a large scale ENC of Navigation Purpose 5.

(1) Natural conditions
The weather data are collected from the meteorological station of SHV. The meteorological
observation was performed from 1957 to 1972, but the station was closed from 1973 to 1981. Then the
observation started again from 1982.
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Climate

The climate of SHV is particularly marked by the changing of wind direction depending on the
season. In a year, there are two typical seasons, which are the Northeast Monsoon season and the
Southwest Monsoon season. During the Northeast Monsoon, it is the dry season with light cloudy,
few rainfall and the moderated air temperature. During the Southwest Monsoon, it is the rainy
season with cloudy sky and rainfall mostly followed by a storm. During the transition period, when
the season change, the direction of wind, rains and storm are movable.

Temperature

Climate Table 2011, 2014 shows the monthly average of maximum and minimum temperature in
2011 and in 2014, respectively. According to these data, the average temperature in 2011 and 2014
was 27.3°C. The yearly average temperature is typical one for a tropical climate. The coolest month
is January with a monthly average temperature of 26.2°C and the hottest month is April with a
monthly average temperature of 28.7°C. These temperatures are the same as the ones of 1985-1995
(by Report of Master Planning of SHV Port (PAS) in 1997 (henceforth "RMPS").

Wind

Climate Table 2011, 2014 shows the monthly maximum wind speeds in 2011 and in 2014
respectively. It is realized that through the year, the strong wind occur mostly in a Southwest
Monsoon season with the direction of West, Southwest, an exceptionally Northwest. The record of
strong winds during this period is 20 m/s with the direction of Southwest. Climate Table 2011, 2014
shows the wind rose of SHV. It shows that the south wind in outstanding. The Report of MP shows
the wind direction with maximum speed in each month through the year of 1960 to 1969 and it
shows that the Maximum wind speed is 27 m/s the direction of West. The season for the
discrepancy in the high occurrence wind rose direction between both data is that the location of the
station observed was different and, in particular, the level of anemometer was 10m to 15m above
the sea level. During the dry season, the south wind is outstanding and rainy season, the south-west
direction.

Topographic condition

A Northern part of the Study area is facing the KOMPONG SAOM bay with a depth of 5m to
10m. The SHV Port area is enclosed by a low rolling hill, by which the wind of North-East
Monsoon is broken. KAOH RUNG and KAOH RUNG SAMLOEM Furthermore, KAOH POAH,
KAOH KAONG KANG, KAOH PREAB and KAOH DOUNG exist in the Study area. Hilly side
of the hinterland is covered with a sandy soil made of weathered sandstone, otherwise outcropped.
This ground condition was formed by the orogeny movement at the latter of Cretaceous Period and
it appears overall of SHV.

KAY PREAB

KAOH RUNG

KAGH DEX KL SIHANOUK VILLE Port
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Figure 1 -2 The Outskirt of the SHV Port



Photo 1 - 2 Overall Sc

1-4 Basic Policies of the Study
The outlines of this study are described in the table below.

enery of SHV port from the east side hill viewing;

Table 1 -1 Summary of Tasks for the Production of Navigational Chart; i.e. ENC
Study div. |Work Item Work descriptions Quantity
(1)-a Collection of relevant : Estatl)hlshment of.study structure/ Collection of existing data | set
terials and inf ic Provision of Equipment
matera’s an (lin orinallon, * Acquisition and analysis of satellite imagery (PLEIADIS-0.5m)
organizing and anatysis (WorldView-0.8m and RapidEye-5m)
. . * Examination of installation place for tide gauge/rigging the
legan 1)-b Examn}a‘uon of basic transducer of MBES onto the survey boat =
B S Examination of data acquired/processing of Digital
rocedure . .. .
p * Hydrographic survey and editing process of Vector Fair Sheet
.. and ENC
(1)-c Preliminary study * Basic policy and procedures of C/P training, process etc. I set
Japan ) I;reegg;tatlon Sif g e Completion of Inception Report on August 2013 1 set
. . . Submission and explanation of Inception Report at 1¥* JCC on
Cambodia ((3) Briefing of Inception September 2013 1 set
Cambodia (4) Consultation of the study Consultation on ENC (S-57) production process with C/P and 1 set
contents agreement
. ©) qule_cthn/ organizing @it Collection of national GNSS base points and BMs etc. around
Cambodia existing information in . . 1 set
. Sihanoukville
Cambodia
A) Carrying out Geodetic Control Point Survey and Leveling
(OJT)
B) Processing of Satellite Imagery (delineating shoreline, dried
. lines and dangerous rock) 10 points
Cambodia (©) Acqulsm'on aifiigl vy Chart C) Acquisition of Digital Hydrographic survey data (OJT). 1 set
information and Analysis
Analog method may be used. 1 set
D) Tide observation and tidal current measurement
E) Data Processing of DHS data (OJT)
F) Producing Vector Fair sheet (OJT)
A) Data processing and analysis for editing ENC (OJT) 1 set
. B) Producing approach ENC and paper chart in and around
Cambodia .. 1 set
. SHV (OJT) and coastal navigation ENC to be connected to
and (7) Production of Chart and ENC h ding E
Japan the preceding NC. - . .
C) Conducting on-site training of ENC production (4) and in 6 ti
- R times
Japan/Philippines (2)
Cambodia Briefings and discussion on the Progress and Interim Report to
and (8) Progress report and interim  |C/P  organization around after 8§ months and 16 months, 1 set
Japan report respectively, from the commencement of the project. Interim 1 set
P Report2 will discuss on March 2016.
. Briefing and discussion on the Draft Final Report to C/P
Cambodia . . . . .
and (9) Draft Final Report organization at the Final JCC meeting or at the seminar time. lset
Japan Results and contents of Agreement should be confirmed on the
P Minute of Meeting. Planning of seminar session on the project.
Japan (10) Preparation of final report Submission of the Final Report on the Project to JICA Iset
Cambodia Technology transfer The parts of OJT in (6) and (7) were almost achieved for Lset
and Japan gy original purpose.

Work in Japan |

| Work in Cambodia | | Work in Cambodia & Japan




1-4-1 Technological Policies
The items being kept in mind in executing the project in terms of technical aspects are shown as
follows.

Technological policies 1:  IHO Standards and Specifications (S-4), (S-44) and (S-57)

The work concerning C&ENC productions around SHV port in the study should be based on the
IHO Standards and Specifications such as S-4, S-44 and S-57. Electronic Mekong River Atlas (EMRA)
based on S-57 are available in Cambodia, however the compilation methodology is different from the
concept of S-4. During the course of study, based on the discussions on the new work regulation and
chart figure provision for MPWT/WD regarding the present digital hydrographic survey, the
methodology and its relevant techniques for C&ENC compilation were proposed to MPWT/WD, hence
the study advanced efficiently and smoothly.

Technological policies 2:  Survey Datum and Standard of Data Processing

The hydrographic survey in this study has been planned to carry out based on the following standard,
however the details were agreed by the negotiation with the MPWT/WD on the working specification
after the beginning of the project.

Table 1 -2 Projection and Geodetic Datum

Projection UTM (Universal Transverse Mercator)
Geographical coordinate system WGS-84/ITRF2008
Ellipsoid WGS-84(a: 6378137.0m, f: 298.257223563

LAT: Lowest Astronomical Tide, which is the plane that water
level will be lowest in 19 years of Planet period, that is

Chart Datum calculated 60 tidal component estimated from the harmonic
analysis of tides of at least more than 1 year observation.
Elevation MSL or the elevation of existing benchmarks
Hydrographic Survey Standard S-44 of IHO
Chart Compilation Standard S-4 of IHO
ENC Production Standard S-57 of IHO (Navigational Purpose: 3and5)




Technological policies 3:  Digital Hydrographic Survey Data Acquisition and Processing

(1) Digital Data Acquisition

Positioning / Navigation Systems and Depth Sounding System shown in the R/D are the constituent
tools for the Digital Hydrographic Survey Data Acquisition System (DHSDAS), which influence on the
depth-sounding accuracy given in a chart. The accuracy of depth-sounding data is based on the IHO
standard of S-44. The Multi-Beam Echo-Sounder (MBES) constitutes the core of DHSDAS shown in
Figure 1 - 3 planned to donate to the C/P organization after the end of this project. Therefore, the
MBES was procured by taking into consideration of the technology transfer so that the C/P
organization could carry out uniquely hydrographic survey around SHV and the Mekong River Route
in future. The MBES selected to this project has a proven track records in the industry of world wide,
which has the sounding capability of seabed (river bed) based on S-44 up to 50m depth and performs
flexible function with high accuracy (variable frequency: 200KHz - 400KHz, Beam width: less than 2
degrees, Number of Beams:256, and Selectable Sector Coverage 10 to 130 degrees). DHSDAS shall be
composed of D-GNSS with SBAS function measuring ship position at sea and the motion sensor
detecting swing-position of the survey boat (motion of MBES’ transducer) and the sound velocity
sensor detecting continuously of sea surface acoustic velocity for adjusting the sound ray refraction of
the sound wave. The performance and the combination of acquisition interval of each apparatus
constituting of DHSDAS may affect greatly on the accuracy of the depth data acquired. The uncertain
error factor exerted on the accuracy of depth is made into minimum by taking synchronization of each
data. Therefore, SONIC2020, having the function of synchronization of each acquiring 