Approaches to Problem Solving and Use of Data in Supply Chain
Issues Focusing on Ports and Harbors
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(0) Introduction
The following is a brief description of the Supply Chain Issues Focusing on Ports and
Harbors, the concept behind the proposal to solve the issue, what data will be
collected and provided, and how it may be used. The collected data can be obtained
from Tellus (https://www.tellusxdp.com/), a data platform. You can conduct analysis
and visualization on Tellus. It should be noted that data mentioned in this explanation
is planned to be provided and is not necessarily guaranteed to be provided.
You may add your data and tools for your own analysis. We believe that you can
develop more innovative and valuable proposals by combining and integrating your
data.

(1) The ports to be covered are Tokyo, Busan, Singapore, and Los Angeles/Long Beach
(LA/LB).

(2) To see the container transport in each port, let's first look at AIS data, maritime GPS
data showing the movement tracks of vessels.

＜Example of AIS data（Courtesy of Seasearcher）＞
(3) This AIS data has already been extracted only for container vessels, allowing us to see
the arrival status of container vessels and their berthing status and time at the pier from
January 2019 to March 2022 (planned). It should be possible to see the impact of the new
Corona by comparing the situation before the Corona disaster.

(4) For example, the LA/LB port has been very crowded, especially since the latter half of
last year, due to increased demand for container transport, and in such cases, container
vessels have been waiting their turn for days offshore.

<An example of visualization of container ship movements offshore of LA/LB ports using AIS
data>.
https://drive.google.com/file/d/1BEy-_2BhsO7aFsZoTq1R33PJ0bBEMuKR/view

(5) Satellite imagery may be used to better understand cargo handling operations at ports
and harbors. You can use satellite data acquired at a relatively high frequency. This will
help you observe daily operations.

＜Image of the Port of Tokyo (satellite image stored on Tellus (GRUS image))
＞

(6) Container ships are extracted from satellite images and matched with AIS. The images
help monitor quay cranes working at the pier. In general, if the arm of a quay crane is
horizontal, we can assume that a container is being loaded or unloaded. You can also see
that the larger the vessel, the more quay cranes are deployed. In some cases, cranes from
adjacent terminals are deployed. The size of a container ship (captain, width, etc.) can be
obtained from AIS data.

＜Image of Port of Tokyo and Oi Pier (Google Map Image)
＞

<Image of Oi Wharf, Port of Tokyo (Google Map Image)

(1) In addition, unlike optical satellite images that capture the color of objects on the ground,
synthetic aperture radar satellite images capture the unevenness of the ground surface. This
ASNARO-2 satellite image can read the layout of containers, crane operations, and vessel
positions.

<Satellite image of Oi Wharf, Port of Tokyo (Asnaro-2 image stored on Tellus)
(1) Satellite images are collected regularly from January 2019 to March 2022 for each of
the four target ports. The extracted information can be checked against AIS data to confirm
port arrival and departure status and crane operation status.

(1) Unloaded containers are arranged in order on the pier. Container sizes are
standardized, with 20-foot (approx. 6 m) and 40-foot (approx. 12 m) containers making up
the majority. One 20-foot container is counted as 1 TEU (twenty-foot equivalent unit), and
one 40-foot container is counted as 2 TEUs. The width is 8 feet, and the height is 8 feet 6
inches except for some 40-foot containers (on the other hand, a 40-foot container with a
height of 9 feet 6 inches is called a tall container). Usually, export containers, import
containers, and empty containers are grouped in separate compartments.

(1) Note that at some ports in the U.S., containers may be laid out in the terminal as they
are loaded on chassis.

(1) Frozen and refrigerated goods are loaded in reefer containers. Since reefer containers
require a power supply, they are lined up in designated areas where power is available. Most
white containers are reefer containers. Their color can identify them.

(1) Other examples include roofless, open-top containers for transporting vehicles, wind
turbine blades, and other cargo that cannot fit in regular containers.

(1) The height of containers stacked in a yard is determined by the height of the yard crane
in charge of loading and unloading them, which is usually around 4 to 5 tiers (more for empty
containers that are often stacked in the corners of container terminals). If a yard has too few
containers, it may not be a functioning port. On the other hand, if the terminal is very crowded,
with containers stacked to the very limit of the yard's capacity, it may take extra time to carry
the containers back and forth to dig them out, adding to the congestion.

(1) Transportation of containers between quay cranes and yards is usually performed by
trailers dedicated to the terminal. On the other hand, containers are transported in and out of
the yard from land outside the port area by ordinary trailers traveling on ordinary roads.
Although not present in Japan, some ports have rail lines running into the yard.

(1) Trailers loading and unloading can be concentrated in the hours before and after gates
open and close, especially in ports where gates are not open 24 hours a day, as in Japan.
The waiting lines for container trailers in front of the gates can be lengthy.

For port of Tokyo, location information of container carrier vehicles will be provided in time
series. From now on, we will also be able to see the movement of vehicles around the ports
working there, and from these, we will be able to see the status of port activities from a
different aspect.
In summary, we could estimate the degree of the regular operation of containers at ports
and harbors by monitoring information on the situation of container groups unloaded from
ships and carried out by trailers. Satellite images showing container status, AIS data
showing vessel status, and the GPS data of vehicle movements entering and leaving ports
and harbors would help.

(1) Container transport forms a large network connecting countries worldwide, and there may
be multiple routes to transport containers from one place to another. For example, when
sending cargo from Japan or China to the eastern part of the U.S., you may unload at ports
on the west coast such as LA and LB and ship overland by the transcontinental railroad. Or
you may choose another route of directly transporting containers by container ship through
the Panama Canal to ports in the eastern U.S. or going around the opposite side of the globe,
from the Indian Ocean via the Suez Canal and the Atlantic Ocean to ports in the east coast.

(1) Of the three routes, the transcontinental route is the fastest to reach its destination. In
contrast, the routes via the Panama Canal and Suez Canal are characterized by relatively
low freight costs. For this reason, checking the items transported on each route in the
customs statistics data confirms that the former route carries relatively high-value cargoes
while the latter route carries relatively low-unit-price cargoes. Customs statistical data will
also be provided.

(1) On the other hand, if congestion at a specific port becomes severe or a particular location
becomes impassable, a route may be selected to bypass those locations. Therefore, there is
a high need to provide shippers with information on the availability of such various route
options. It would be helpful to provide the current status of each route as door-to-door
information consistently for sea, port, and land modes and information on the availability of
alternative routes in case of emergencies. This information must be taken into account when
developing the decision support system. Satellite imagery, AIS, and other related data have
been made widely available and enhanced. It is perfect timing to start such a development.

＜Example of a detour in the Strait of Malacca>

