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Application of information technology as a tool for

knowledge sharing and knowledge management in organizations
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Abstract

This article aims to strengthen the application of information technology as a tool
for knowledge management in organizations. Currently, public and private organizations use
information technology extensively to manage their operations. This is to provide convenience,
speed, accuracy, time saving, and the ability to link inter-department or inter-organization
information, both internal and external organizations that are a long distance. As a supporting
tool, information technology plays a key role in knowledge management since it facilitates
the efficient and rapid implementation of knowledge management processes. It also allows
the organization to store the knowledge accumulated by the organization in various forms.
A coronavirus disease epidemic has occurred, affecting both private and government
organizations. Currently, information technology tools assist in improving knowledge
management processes, especially information technology in various programs; consequently,
School of Information and Communication Technology, University of Phayao has been set to
share and use knowledge in the organization by applying information technology to provide

flexibility in the operation of the organization and to achieve work efficiency.
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Abstract

Nowadays, information technology has played a significant role and is an important
support in daily life activities as it enters the digital society. Communications have
become more convenient and faster, allowing education to improve as a result.
Under the Ministry of Education, the Office of Vocational Education Commission
(OVEQ) oversees vocational education and produces and develops skilled manpower
with international standards and modern technology, which is an important force in the
development of the country. Therefore, the Fix it center is using information technology
to provide service to the community using information technology to facilitate service

providers and users more efficiently and improve quality.
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Abstract

This article has three primary objectives. First, it attempts to revisit the analytical
framework of Modern Navy and Post-Modern Navy offered by Geoffrey Till, the author of
Seapower: A Guide for the Twenty-First Century. Second, it focuses on the enablers of defence
industry, especially the naval components, of Malaysia, Singapore, and Indonesia. These regional
navies are worth studying not only because nearby naval industries are growing rapidly, but
also the Strait of Malacca on which they currently operate is one of the most sensitive and
significant shipping lanes in the world. Third, from studying above mentioned navies, it outlines
some policy recommendations for naval modernization in Thailand. The research methodology
of content analysis of modern and postmodern navy was discussed. Moreover, it formulated
the SWOT analysis to assess overall characteristics of strength, weakness, opportunity and threat
of respective navies, especially their recent developments after the Cold War. The source of
these data derived from various academic works, online news and data base, researches and
dissertations, all of which were academic open-sources and were entirely not confidential. The
sequence of this analysis stems from the theoretical framework of modern and post-modern
navy and the next section is followed by proposing a thesis statement on an enabler of
defence industry. This article used this defence industry enablers to analyze the naval industries
consecutively and comparatively. Then, it forecasted the trends of naval technology and
business for the future. Some policy recommendations and organizational directions for

Royal Thai Navy’s force modernization were discussed as potential outcomes of this research.
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1. Introduction to Geoffrey Till’s
Modern and Post Modern Navy: Roles
and Characteristics

There are several books or academic
works which describe the roles and functions
of the armed services in societies. Some might
analyze holistically as one military organization,
while others might prefer looking at separate
armed service. Geoffrey Till is the second
type. He is a renowned British naval strategist
and the author of Seapower: A Guide for the
Twenty-First Century. [1] His book provides
a very useful concept to understand the
role and operations of the global navies.
It provides an academic foundation of three
types of states influencing the types of
international navies. The first type of state
is pre-modern state where the domestic
agriculture is the primary industry of the
nation. Pre-modern industry has a low level
of cross-country dependency and low
surplus supply from its production. The
characteristics of good governance of these
subsistent states are far from perfect and
some have become fail states. Since the
lawlessness is very common in these states,
therefore social and economic progresses
have been very limited. This type of states
can be found in African continent, some part
of Asia and South Pacific islands.

The second type of state is a modern

one where industrial capabilities have been

largely developed and are driven mainly by
realist thought which focuses on state-centric
perception. They are very sensitive about the
land or sea territory and usually skeptical
on the relation of states that struggle on
resource, influence, power. Most states in
Asia-Pacific are of this type.

Third, post-modern states are some
of the advanced economies where political
and social institutions are well-established.
They govern by state-of-the-arts information
sophistication which constitutes the main
stream globalization in current era. In term
of international affairs, they concern less
on what modern counterpart does. They
are system-centered, give little attention
about interstate borders and believe that
interdependence such as international
institutions and roles of liberal civil societies
are the backbone of a more collaborative
world. States within North America, North
and Western Europe are among the prime
examples of its kind. Till also stresses
that these types of state are not mutually
exclusive, a particular state can behave
more than one pattern or result in a
mixed feature, especially the modern and
post-modern types.

After Geoffrey Till differentiates three
types of states, He assesses that the navies,
as an instrument of states, also vary by its

owner as well. However, he sees that the
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pre-modern type should be dismissed from
the study because their navies are useless,
and sometimes non-existent, these navies
are not able to respond to the threats in
a modern world. Therefore, there are two
kinds left here to discuss. Generally, both

modern navy and post-modern navy seem

to perform quite similar operational roles
and missions. However their mission analysis
differs significantly. Moreover, they are shaped
by a very far spectrum of philosophical
thought, modern navy by the realist and the
post-modern the liberalist. Two types of navy

are elaborated in the Table 1 below.

Table 1 The Analysis of Geoffrey Till and Author toward the Role and Operation of Modern

and Postmodern Navy

Modern Navy in the Modern
State (realist-driven)
(Geoffrey Till)

Post-Modern Navy in the
Post-Modern State
(liberalist-driven)
(Geoffrey Till)

Author’s Analysis

Nuclear deterrence and
ballistic missile defence.
They stress that state is the
sole manager of international
conflicts and plays the main

role in national defence.

Did not mention.

The modern navy prioritizes
national security and
missile defence. Their threat
perceptions are based upon
the fact that the opposition
state or government is the

challenge of their survival.

Sea control The modern navy
takes the word “control”
literally as their primary
mission statement. Their
perception is that an open
sea battle is the most
prominent form of operation,
this Mahanian force
preparation of ship-to-ship

will assess the capability that

their navies must be most

Sea control The post-modern
navy shifts from the more
aggressive word “control” to
a more relaxed “direct” or
“supervise” approach. Still,
they believe that the sea
operation is a paramount
mission of the navy, but they
observe that the littoral
safety concerns should not be

overlooked. They calculate

The post-modern navy does
not abandon the defence
mission or traditional
security challenges; rather
their missions are much more
diversified. The Post-Cold
war era experiences less
state conflicts than before,
but non-traditional threats

expose themselves more

than ever in terms of
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Modern Navy in the Modern
State (realist-driven)
(Geoffrey Till)

Post-Modern Navy in the
Post-Modern State
(liberalist-driven)
(Geoffrey Till)

Author’s Analysis

ready and even superior.
Not only this type of force
development demands a
very huge amount of defence
budget, but also it is much
more vulnerable to reach
a dangerous regional arms
race in the near future, which
may culminate in a security
dilemma as realist theorists

usually warn.

that a post-modern navy is
much more ready to respond
to the incidents near the shores,
such as asymmetric warfare,
transnational or domestic
terrorism, or nowadays
low-intensity conflicts. By
this way, the post-modern
navies are geared towards
internationalization of
commerce and globalization,
making sure that the sea and
territorial water are safe not
only for their state, but also
for everyone, except their
enemy. This is main principle
of freedom of navigation and

free passage.

non-state actors. While the

modern type is controlled

by their own top-down

style of bureaucracy, the

post-modern navy approach

comes with more lateral

international navies to

collectively accomplish

the missions together.

Narrower concepts of
maritime power projection
The modernists disagree
with the role of liberal
interventionism and collective
actions. Instead, they prioritize
the role of traditional naval
firepower, ship-to shore
movement, with advanced

weapon technology, but the

Expeditionary Operations
The post-modernists sees that
the land or ashore territory as
the main source of maritime
disorder, solving the problem
at sea is merely treating the
symptom of the problem.
They should tackle problem
at land and act as a guardian

of a safe sea trade and secure

The modern navy relies on

the principle of statism and

views the traditional security

as their primary mission. The

post-modernist analyzes

that the root causes of

the problems come from

those land-based political,

economic decision makers.

They do not hesitate to
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Modern Navy in the Modern
State (realist-driven)
(Geoffrey Till)

Post-Modern Navy in the
Post-Modern State
(liberalist-driven)
(Geoffrey Till)

Author’s Analysis

international trading system

seems to be overlooked.

shorelines, which forms an

integral part of globalization.

take part in politics and or
influence the policy issues

to ensure smooth trade and

globalization.

Good order at sea The modern
navy stresses on the defence
of national interest and
territorial integrity, but less on
matters far from their state’s
physical reach. They also
avoid the foreign participation,
international agreement and
view it as a violation of their

sovereignty.

Good order at sea They stress
that good order at sea and
land contributes to economic
growth and sustainable
globalization. They regard
non-traditional security such
as the international crime,
environmental degradation,
and international terrorism as

challenges to globalization.

The post-modern navy
views a bigger picture than
their modern counterpart.
The post-modern navy
calculates that their naval
role are much diversified,
not only to face traditional
security but to ensure

an entire systems of

globalization as well.

Maritime Consensus The
modern navy tends to concemn
about mutual agreement or
dialogue which will influence
their operations or render the
freedom of action. They are
not willing to sacrifice or
negotiate any challenges
affecting their decisions.
When it comes to multilateral
agreements the collaboration
will be very limited. Therefore,
bilateral cooperation on some
very specific issues is much

more preferred. They believe

The maintenance of
maritime consensus The
post-modern navy does not
limit its role to a top-down
type of bureaucracy but they
are willing to collaborate
laterally with international
navies and are very open
to citizen’s criticism. This
democratic navy will support
the ongoing ¢lobalization and
institutionalize the maritime
agenda as their platform to
mitigate future state conflicts

which is likely to derive from

The post-modern navy
maintains its inclusiveness,
openness and interdepen-
dence as their concept
of operations, plus they
comply with international
norms, agreements and
welcome people’s criticisms.
These characteristics are
difficult to accept for the
modern navy as they think
they are politically isolated,
focusing narrowly with the

conventional means of

bureaucracy.
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State (realist-driven)
(Geoffrey Till)

Modern Navy in the Modern | Post-Modern Navy in the
Post-Modern State
(liberalist-driven)
(Geoffrey Till)

Author’s Analysis

national interest, as realists
argue, is what determines

their security agenda.

that nation state and |the worrisome concept of

conventional conception of | balance of power.

Geoffrey Till's work presented here
states that the role and responsibilities of
navies of each type, while sharing some
similarities, are very complex and worth
scrutinizing. When a nation is going to face
imminent threats or crisis, the navy at sea
is on the first line of defence. Naval officers
are very far away from the public and media
so less and less people will know how
they work at sea. There have been growing
concerns or questionings about how the
navy implements their duties and how they
make some strategic decisions, especially
as in the case of submarine procurement of
Thailand. One group believes that submarine
procurement is inevitable; another believes
that a submarine fleet is entirely useless and
unnecessary. These two sides fight endlessly
to convey the ideas in which they believe.

The author strongly believes that adopting

this theoretical framework shall yield a
more precise and objective understanding of
argument from each side and provides a

clearer direction of naval force development.

2. The Arguments on Post-Modern
Navy Enabler of Defence Industry:
An Assessment

The previous section discussed the
roles and responsibility of two kinds of
navies. Geoffrey Till also proposed that these
navies are driven by enablers to perform
their missions. The defence industry enablers
are one of the two criteria for analysis. This
article in Table 2 will focus more about
the defence industry enablers, which is the
second enabler as the Force Preparation of
the navies. The first and second rows are
drawn from Geoffrey Till’s proposal, while

the right row is the author’s analysis.
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Table 2 The Analysis of Geoffrey Till and the Author toward the Enablers of Defence Industry

Modern Navy in the
Modern State
(realist-driven)
(Geoffrey Till)

Post-Modern Navy in the
Post-Modern State
(liberalist-driven)
(Geoffrey Till)

Author’s Analysis

A Balanced Fleet

In an unforeseeable future,
the modern navy maintains
its force readiness based
on military capability and
its independence. They
are called an all-round
capability balanced fleet
seeking to do all missions
by themselves. They will
not be technologically or
functionally specialized nor
consent to let any navies
to meddle with their own

state affairs or sovereignty.

Contributory Fleets

The Post-modern navy is
aware of the scenario where
they might face an intense
budget cut or limited
resource which impedes
them to perform all ranges
of mission as before. Hence,
They seek operational
collaborations of which
several navies rely onamore
complex alliance system,
interdependent navies. They
avoid being a stand-alone
force which usually comes
with a great deal of financial

requirement.

The Use of Force

Each navy has their own way of
the use of force. The modern
navy tends to operate their
mission by a stand-alone
pattern with their all-round
capability, including surface
warfare, air transportation,
and submarine warfare. The
post-modern counterpart
chooses to collaborate with
other organization or even other
state’s navies. They sometimes
accept that each party has to
offer their own specialization
to mutually accomplish the

mission.

An_indigen fen
in rial maritim

A modern navy wishes that
all operational options are
open for them. They are
determined to maintain and
own a secure domestic
maritime base at their disposal
and they are also ready

to sacrifice international

trade or collaboration to

An open defence market

The post-modern navy
attitude is shaped by a
liberal “laisses-faire” toward
the maintenance of a
defence industrial base
together with a free market
approach. A government of
post-modern nation feels
free to procure foreign

supply if they are cheaper or

The Force Preparation

On one hand, the modern
navy adopts realist’s self-help
tradition both their defence
economy and military capability,
there are reluctant to rely
on international armament
collaboration and point out that
foreign suppliers are unlikely to

be more sustainable than their

domestic source. They seek to
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Modern Navy in the
Modern State
(realist-driven)
(Geoffrey Till)

Post-Modern Navy in the
Post-Modern State
(liberalist-driven)
(Geoffrey Till)

Author’s Analysis

maintain this objective.
Therefore, the defence
industry of a modern navy
tends to be more isolated
and protected. Free trade
and globalization are less

important for them.

faster than their domestic
source. They are less
concerned about the
strategic vulnerability
where arms market will
be more competitive than
ever. This is the very
economic concept of an
open economy that fits
well with a full-blown

globalization era.

develop their competitiveness
by enforcing several policy
mechanisms such as, local
content, local sourcing priority,
protectionism to support
domestic markets. On the other
hand, The post-modern navy
tends to be more liberal
towards armament business.
Although they feel some
pressure from losing their
options but they understand
the strategic choice to relocate
their defence industrial base to
a more suitable or profitable
place. The government of
post-modern nation realizes
that it is a normal business
practice of comparative
advantage when it comes to

defence procurement.

From Geoffrey Till’s Analysis, the
author agrees with the notion of The Use
of Force. The author, however, disagrees
with the proposal of The Force Preparation,
the defence industry enablers. The author
revisits this argument by stating that the

enablers of defence industry of which

Geoffrey Till presents might seem to be
readily understandable, providing clearly
distinctive characteristics, where the enabler
of modern navy is shaped from realist’s
school of thought (maintaining and investing
the defence industrial base at their disposal)

and post-modern a liberalist side (liberating
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the arms business, prioritizing industrial
relocation and procuring foreign equipment).
My arsument here is that the enablers of
defence industry are not entirely separated
and these two schools of thought will be
discussed.

First, in term of the phenomenon,
splitting the enablers of defence industry into
two categories does not seem reasonable
in the real world practice. Almost all
countries in the world, both modern states
and post-modern states, demonstrate
a mixed practice and are shaped by the
characteristics of both enablers, trying their
best to applying various means to reach
an end. Most countries keep their defence
industrial base politically and strategically
secure, sometime even subsidizing it, and at
the same time, they look for export, import,
technological collaborative opportunities
worldwide, as if the distinction between
realism and liberalism, as Geoffrey Till
proposes, has become very blurred and
unrealistic.

Moreover, when Geoffrey Till states that
the modern navy stresses on developing
in-house military industrial base, this seems
to be an incorrect information. From my
observation, even the most isolated
economies in the world like North Korea,
Myanmar, Laos or Pakistan, when it comes

to the defence industry, they usually

welcome and depend heavily on foreign arms
companies and states to collaborate and
trade. These nations have some very strong
ties among each other and outsiders like
China, Russia, Iran, and Libya. We also notice
that North Korea or Libya are, frequently
off-the-record, one of the major arms
exporters of the world, without considering
their realism or liberalism inclinations of their
foreign or international trade policy. When we
consider some post-modern states, of which
most of them are developed nations, these
states clearly show how sustainable and
powerful their defense industries are, and
their market shares or exports are extremely
enormous. In other words, the types of
the states or their navies, modern or
post-modern, have almost nothing to do with
the armament policy or defence industrial
base in which they are implementing it.
Some post-modern states even show
more realists’ practice in arms business.
When these nations have to make decision
on which weapon systems are to make or
to buy, with their immensely sustainable
domestic industrial base, they have given
priority to local market first. These
protectionism are not just an ad-hoc policy,
they are laws on which federal governments
have to abide by, such as Buy American Act
[2], South Korean Offset Policy [3], or the

existence of ST Engineering[4], a state-owned
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company. Al these legal frameworks and
institutions enforce federal government to
procure domestic equipment first. If the
required equipment is not available, then
the armed service will have to defend their

staff requirements to the Congress or the

Parliaments to import or decide to make an
investment on R&D to make their own. This
is far from a liberal way of doing business.
We can see that the Geoffrey Till’s statement
of enablers of the defence industry is still

a myth which cannot be overlooked.

An indigeous

An Open
defence
Defence
industrial
Market

maritime base

Geoffrey Till’s Enabler of the Defence Industry. He believes
that modern states tend to develop their own industrial base,

and the post modern counterpart chooses to liberate arms trade.

Both types can sometimes overlap.

The Author’s Analysis of Enabler of Defence. Industry believe that
types of states do not matter when it comes to defence industry

development or models. Both approaches are used by two types

of states to answer their national interests.

Figure 1 Geoffrey Till’s Enabler of the Defence Industry.

3. The Analysis of Defence Industry
Characteristics of Malaysia, Indonesia,
Singapore.

In this section, | analyze defence
industrial capability and characteristics
of each case study, especially the naval
component. Factors presented here came
from my observation and prediction as to
ways to adopt the concepts of modern
navy and postmodern navy into the future
development of the navies. These factors
comprise, state policy and directions [5],
naval industrial capabilities [6], defence
budget trends [7], responsible organization

for naval equipment development, naval

Figure 2 The Author’s Analysis of Enabler of the Defence Industry.

equipment export profiles [8], international
collaborations, international arms market
competitions, and my personal prediction
about how each member state correlates
with Geoffrey Till’s enablers of defence
industry of both modern and post-modern
navy.

For the purpose of effective data
interpretation, this table is shaded by
descriptive explanations and color tone
to identify the performance or capability.
The green means they are well-developed,
yellow means they are improving and
getting better, the red means they lack the

readiness or possess a modest capability.
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Table 3 The Author’s Analysis of the Defence Industry of the Regional Navies

Malaysia Indonesia Singapore

State policy Its offset policy is
somewhat unclear
and difficult to

Implement, but the

and directions

countertrade is still

effective.
Naval
industrial Developing
capabilities
Defence It seems that the | Its trend is steady at three
budget trends trend is rising, but | percent of GDP, holding

a large amount of | the highest budget defence
budget is devoted | budget allocation among
to military personnel | all ASEAN member states. It
and welfare. has the greatest investment

in defence industry.

Responsible
organization
for naval
equipment

development
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Naval
equipment
export

profiles

International

Malaysia s
Collaborations | enhancing its indus-
trial collaboration
strategy through
offset program
administered by a
state organization
called TDA (Tech-
nology Depository
Agency)
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International
arms market

competitions

4. Data Presentation by SWOT: to figure out their strength, weakness,

Forecasting the Future Naval Industry opportunity, and threats in order to
From the table in previous page, we synthesize some naval modernization
can integrate all findings into SWOT matrixes policy and recommendations.

Internal Factors

« Weakness

High degree

« Strength

High degree

Government
Direction -
committed and
very sustainable

STRIDE

Industrial Capability - Budget Trend - steady and
relatively weak low proportion

Zero or low degree
Defence Export
Profile- rare
International Collaboration -
gradually rising

Institute which devotes
in naval systems: No,
but forms a part of

Market
Competition
from emerging
countries - low

High degree

« Threats

High degree

+ Opportunities

External Factor

Figure 3 A Malaysian example has a mixed characteristic of modern and post-modern navy. It attempts to achieve a sustainable
defence industrial base by implementing a state policy called offset or ICP (Industrial Collaboration Programmes) but the
government still lacks the support for budget and infrastructure development. There aren’t many ships in its Navy so the domestic
requirement is not sustained. The Malacca Strait forces Malaysian Navy to fully aware its non-traditional warfare and threats. This

nation should continue its international collaboration as a strategic force development scheme.
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Internal Factor

+ Strength
Insitute which devotes
10 naval systems: Yes,
with 12 South Korean
Submarines Technology
Licensing (PT PAL)

Govemment
Direction -

committed but
not sustainable

Industrial
Capabilty -
Moderate

Budget T rend- increasing
but still a small proportion

Zero or Low degree

Market
Competition
from emerging
countries -
very low

Defence Export Profile -
growing immensely

International
Collaboration -
rising significantly

+ Opportunities « Threats

External Factor

Figure 4 Indonesian Navy manifests itself as more of a modern navy character. The State-owned enterprise PT PAL is the national
primary maritime industrial base originally used for its domestic Navy. Lately, PT PAL has revealed some export profile to extend
their capability and its offset program is doing well. Its Navy is rather a balance fleet since it clearly concerns both surface and
sub-surface technological superiority. Noted program is a technology transfer submarine construction program from South Korea.
Although Indonesia frequently claims that it is a maritime nation, its naval leadership tends to perform their duty within the Navy
at sea but they aren’t able reach out or tackle sea problems at central government or influence land-based political, economic

decision makers, like those in post-modern navies usually do.

Internal Factor

Government Direc
committed and ve
sustainable

- Strength

Industrial
Capability

Institute which
devotes to
naval systems:
Yes, Highly
Effective and
Innovative (ST)

Budget Trend - steady but
- stillin a very high
Moderate -
Strong

Zero or low degvee

Intemational Collabor
rapidly rising (esp. with US
and Westem Europe)

Market
Competition from
emerging
countries - very

Export Prof
growing rapidly

+ Opportunities + Threats

External Factor

Figure 5 Overview: Singapore naval triple helix, its defence industry, academic institutions, and central government exhibit
themselves as both modern navy and post-modern navy character. While it is determined to sustaining a domestic industrial base,
it has been, among other countries, a very open and effective government. It uses a private sector style of ST Marine to run
merchant and naval shipbuilding business overseas. Its industrial infrastructure and human capital are very well-performed.

Singapore obtains the highest amount of defence budget within the region.
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5. Some Policy Recommendations
for Future Royal Thai Navy Force
Modernizations

The dichotomy of modern and
post-modern navy does not force navies to
choose what roles they take or how they
represent themselves. Rather, it outlines
challenges the navies will be facing in a much
more complexed world in which politics,
economics, social problems converge with
one another and shed the light on how the
navy prioritizes or respond to each incident
at times.

Also, it conveys a significant message
that the naval leadership should calculate
other land-based domestic politics,
international politics, world environmental
degradation, social issues, health or human
security and globalization as their everyday
waves and winds. In the era of COVID-19
outbreak, this crisis arguably forces the
globalization to shrink and undermines
the traditional ‘modern’ role of naval forces.

The navy must think beyond the horizon

especially during the difficult time.
If we assume that this incident affects
globalization, failing international business,
and disrupting sea line logistics, it is possible
that navies are forced to perform a more
‘independently excluded’ modern navy
rather that an ‘open and collaborative’
post-modern character. Royal Thai Navy
and its naval industrial establishment is no
exception. We might synthesize some policy
recommendations for them to take away.
Policy recommendations will be
separated into two parts. The first part
considers each characteristic in which each
example country took in the previous section,
but this section will look at a Thai case as to
what it is currently taking place and what it
should have been taking place. The second
part broadens some other recommendations
regarding naval roles and industrial
development. Both parts are my analysis
and prediction which are based on, and are
influenced by, the concept of postmodern

navy discussed in the earlier section.
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Table 4 Policy Recommendations for Royal Thai Navy Force and Industry Development

What it is currently taking place

What it should have been taking place

State policy
and directions

Import is still a primary weapon

acquisition method.

The navy should study defence
import policy guideline from South
Korea, Indonesia or Malaysia to

attain a Make or Buy strategy.

Naval
industrial
capabilities

The navy sustains it independency on
small patrol crafts, but lack capability
to advanced weapon systems or larger
vessels. Only few domestic private

industries invest in weapon program.

The navy should use offset
procurement as a means to access
and absorb high technology from
abroad. [9]

Defence

budget trends

Due to the COVID-19 outbreak, the
defence budget is in decline and
consistently shared with other

ministries.

The government should initiate
domestic defence investment,
instead of imports, to stimulate

economic growth and job creation.

Responsible

organization

These are a handful of private
industries and Bangkok Dock as a
sole state-owned enterprise.

In comparison with PT PAL and ST
Marine, Bangkok Dock and other
shipbuilding business need to
receive orders from Thai and

overseas government.

Naval
equipment
export
profiles

In the year 2006, A Thai company
called Marsun [10] constructed and
delivered two M39 patrol boats on
the site of Karachi Shipyard and

Engineering Works in Pakistan.

Naval shipbuilding is one of the main
priorities in international market.
High-income countries in Middle
East are very important customers
since they usually operate smaller
vessels. For exporting to lower-
income countries, Thai government
needs to prepare banking service
or soft-loans for them to ease their

decision-making for import or loans.

International
Collaborations

There is currently very limited

opportunity with foreign engagements.

Thai government needs to prepare

for foreign protectionism scheme.

International
arms market

competitions

Thai defence export profiles are very

low.

Thai government must insist on

finding markets for smaller vessels.
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The second part of recommendations
regarding naval responsibilities and industrial
development based on Geoffrey Till’'s modern
and post-modern navy is discussed below.

1. Export strategy for both naval
and merchant ship is necessary. It will drive
national economy forward during this
difficult time. Shipbuilding is a lucrative
business and high paid job positions are
involved. Patrol boats or offshore patrol
vessels should be a national export priority.

2. In terms of force modernization,
a detailed roadmap or masterplan should
dictate the development direction of the navy.
It has been, for a very long time, several
occasions where force development depends
on the leadership on the top. It changes
continuously when a chief of navy retires
and a new chief assumes office. A long-term
White Paper should be the best solution
here for it outlines a solid commitment as to
what to make or buy. It demonstrates direction,
lay down strategy, prioritize, for how much
and when or why to invest. The White Paper
is designed to inform the public and private
industries and stakeholders as well. The more
players in the domestic market, the better
the competition between them occur, the less
the government will have to spend on defence
procurement. By this way, it will eventually
eliminate middlemen as the government
has transparency throughout the process.

3. Anavy’s engagement of activities
on land is said to be one of the requirements
of the post-modern navy. Many serious
catastrophes can be nipped in the bud if

they are detected early enough. An active

navy should pay more attention on what
political or social actors are planning to do
with tasks to which the navy normally
executes; sometimes the defence affairs are
merely a result but not the root cause of the
problem. This requires visionary leaders at
all levels. Activities the navy should engage
to inform the public, and gather information,
range from, their functional public relations,
academic conference, media Q&A, public
hearings, negotiations with conflicting parties.

4. “Navy in Contingency” Concept.
Geoffrey Till predicts that the development
of state and the navy are linear from modemn
and post-modern. It would be particularly
true if COVID-19 would not occur. We can see
that an already globalized world is tremen-
dously disrupted by it. During this difficult
time of the outbreak, we are not able to
comprehend the long-term severity of it.
However, | believe that there are some
missions only the navy could do to help
vulnerable people during this crisis. The navy
should be prepared to dispatch ships or
helicopters in areas where it is nearly difficult
toaccess to deliver vaccines, foods, or supplies,
such as remote or small islands, oil rigs, areas
on a lock-down order from government.
Moreover, the navy is the only one
organization to provide physical security and
build investor’s confidence when it comes to
merchant ship navigation and post security in
order to drive international trade of a nation.

5. The navy should monitor regional
and outside navies closely. Although
international laws and various international
regimes might guarantee mutual peace in
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these areas, these are times where individuals,
small units of ships may make mistakes
by unintentional or intentional trespassing,
skirmishing with one another, or provocation
from each side. These incidents happen many
times. The navy should train and educate
their personnel, especially their naval officers,
on the rule of engagement, negotiation
tactics, international laws, proportional acts
in order to ease the situation.

6. A collective work arrangement
of international navies might be the best
solution to provide long-term peace in
Southeast Asian waters. The balanced fleet
modern navies traditionally receive orders
from their commanders and execute them
as a top-down style, but the post-modern
platform keeps balance between their
top-down approach and a more lateral
approach in which they build their mutual
trusts among international navies. As they
are mature for their interoperability and joint
military doctrines, it might create an ASEAN
Naval Force or ASEAN Multi-Task Force.
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Abstract

A study on “Effects of land use change on runoff in the Upper Nan River Basin” had
2 objectives; 1) to analyze land use change with satellite data in the Upper Nan Basin and
2) to analyze effects of land use change on runoff in the Upper Nan Basin. Landsat-8 OLI
data in 2016 and 2020 were use classification was carried out using supervised classification
and analyzed land use change by analyzing the coefficients representing the magnitude of
the correlation of the variables. Then SCS-CN model was performed to analyze amount of
runoff. In this model, an annual rainfall data, land use types, soil types, and slope of the
target area were applied. After that the result of land use change and runoff in two period was
analyzed with statistical technique. The result found that between 2016 and 2020 forest area
represents a decrease, but agricultural and urban areas represent an increase. And the results
of the amount of runoff revealed that the average runoff in 2016 was 1,086.58 cubic meters
per year and in 2020 was 1,534.00 cubic meters per year. The effect of land use change on

runoff found that there is strong positive correlation with coefficient determination of 0.884.

Keywords : Land Use Changes, Runoff, SCS-CN model, Satellite imagery, Space technology
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The Calculation of NDVI, SAVI and NDMI from satellite imagery in conjunction

with the use of statistics in data analysis for forecasting agricultural products
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Abstract

Rice is an important crop in Thailand, in terms of consumption, the regional economy,
and is the number one agricultural export. With a market share of 60%, agricultural planning
and policy making are essentially required for production per rai. Therefore, geo-informatics
technology, which is spatial data that can be tracked rice yields from the reflected
electromagnetic wave energy received by satellite image data has been applied. NDVI and
NDMI were calculated and analyzed using statistics including mean, interpolation, standard
deviation, and linear model analysis. The purpose of this study was to create the model
for estimation of in season rice yield. The results of the study found that the estimation
of in-season rice yield with Landsat 8-OLI satellite data consisted of two suitable models
with 93% and 94% accuracy. From the Yield Estimation Model 1 and 2, the total yield was
2,838,667.44 kg. and 2,838,667.52 kg, respectively.

Keywords : Rice yield model, Landsat-8 satellite data, Digital data analysis
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Nufianeauny warmstiisinssinisanaos
(Regression Analysis) 11lglun15Useuua
nanAafinnsansanfutadesi q fAeades
Aunisinizdgn Searunsadaeliinunsng
nuistadeiidfydonandntn Sududsd
$ufuegrabuiievrelinunsnsanunsaiiu
wardatnldunian 4] Jagtuivainvany
MATeTFnwIAEITUNIINEINSaiNaNER B9
AWnsAnwdnainuateds wu nslelasenng
Usza ey (Artificial Neural Network, ANN)
Wisulguuseansnmnisnensalinsasesn
19 nUsemelng [5] NM15ATIERoUnTnm
(TimeSeries Analysis) lngign1suand-lauiud
(Box-Jenkins) [6] wagn193tAIIENNITONOEE
A (Multiple Regression Analysis) laeii5n13
annesuuUtutule (Stepwise Regressions)
7] widlsireefnAdelnuitinseitoyatiade
‘1/1'1&mﬂﬂwwﬁé’uﬁ’uﬁuwamﬁwﬂ’nﬁﬁag&y’dLm'
ofnufetlagtu ieluvhugeunan

Fremgdfideisfiannuaulaogebs
feg¥insAnYINISFIUIAAAN NDVI, SAVI
uaz NDMI a1nawatganaifisy Usyneunis
afflunsinszsideyaiilensnsainanan
ﬂ’mmﬁmImaﬁﬁ;mjwm&JLﬁafJLﬂmﬁﬁa%’amq
menmitduiusiunandadmunluazadauy
PavsUsziuNaNdntIeTsTuAdneEn S
WUULEURT
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2. Wuiidnwuazdoya
YDULVAVDINITIVY

Tun1sandunisidelanivunveuiun
1153901y 3 &nwuy Ao veuwmBeRud
YeuwaBaiom wazveuwadszoznan Inedl
SrwazBondie

1) veulmdiiui fuatuudiui
Ve Uszana 16.65 ms1eRlamns wieas
Duiiui 10,406 15 flwaSuRnwEUIIWIN 13
myjtu [8] AspuAgueRLTisIUaT LY
sunedutnes Smindedml (Ui 1)

FUA 1 WuiiAny)

ANEREN 6-5-2 MNdeyanInene ey
Toefignssandudiden dndudunbudy e
& A o X e & Ay
Wude waviunlasazduddy

2) geuwadeszezna lundidvinnis
Anwlagldnineneanafion Landsat 8-OLI
Tufinnnsenenwlutudi 15 fugnou w.ea. 2558
Lﬁaqma%’agamwdmmqLﬁaﬂuﬁdmmm
Sndmiusinuaensdesiutayansmzugnin
flFannsasunununsnsiegns nsUsziiu
HandnIWUMedayanaLie Landsat 8-OLI
finmgnéesiosas 68 Liesanduatuuy
fifofluundn Fanmenoaniion Landsat
8-OLI Tauflauazidondoudein Sedawals
Hams A adess  darunainnieu
[9] Uszneuduninatgarienluyiaian
fananfweusngeylufiufidnudosiian
dlofeututianalndideiu

3) yeuwmdnden nsAnwluadad
YMTIATIERANNENNUS STl
e [10] wazkanant1uUlneleionis
nsadRumageuiienadeiifinadonandn
Frud thilaseiifanuduiustunardndnud
adruuudiasaiieussunamnandnt1und
Tuiuiidivatuuy ileranisalnandndn
fimeinunsnsazlasu neldnmdraariiioy
Landsat 8-OLI 9ntudnuguuuumnudinius
sznisnanand ez tadeiiieates e
sunuvaunsildanludssifiunandnd1iund
Wiuiufiundiaueluiiufifnm uasvaaey
UszAnSnmuesaunisuszaanidils 2nen
AMUYNFABIvRINITUTTINAINANENT 17Ty
sULUUYRIATINTidBIvesAInaALARBUEd
douade (RMSE) [11]
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3. /N1SANAUIUITY
mAfdeslifumAodninm Toya
flunsiteusenouludedoyatiuiiugndn
wazdeyanisuszifiudninouinnisfuiien
flgannsinenisUsziiunandntnundee
JoyaanATiiey Landsat 8 OLI luwmsua
Ul e nnedulines Saindesind nwaney
e Landsat 8-OLI filiisneaziBenganin
r9nau NIR, SWIR ilupnfloudisraninenns
sesuvAvesUsEMAansFon Jelseasden
Failudl 30 s Taasdndundadunn 1 16 Ju
Tnedoniuiimuiuiidnudefiuiisuatiuu
sunedulines Swriadesdv Aivufindrenin
TuSudl 15 fueneu we. 2558 dafugaena
Aduius futeyandogidnan doyanisly
Uselomifinu annsuianniinu wlsde ¢uiss
ffertos wazunan afuvastoyaseulat]
ldusznoulunisine dievhanldlunsiieszs
namsiTy F3Rnsiveutseendu 2 dy fadl

3.1 FBnsiiiusiusiudaya
Usenaulude 2 Fms dail

1) NM15YBAIUBULATIEVTBYAIN
mhsuiAndes wu deyanisliuselovd
firuannsuianniin Seyaadfnutudusing
YoyaadAuTinady feyaaifgamnd 910
nsugnilesinen

2) msdvAuteyadnnunasdoyania
vulyd wu Teyawmsughanisinussannsudaesy
nsinyns Yeyanmeieniiies Landsat 8-OLI
NNTUAITIATTH M WanIFoLIEN

3.2 myinszidaya
AsAAs1ZIUadBaINANEaIEINANLTiBY

A15IASIERIIAUTAIIUA 19 NINT T U
(NDVI) f9 NISILASIERMIANULANG 190
flawssal (U 2) ananseitasesiléinnnnisth
ANANLLANASVDINTHE NOUVDINYTENINT9
paulnddunsafuriendudunsiinuoaiiu
¥dnd 1A UAINAUINTBITIE89% 29AAUT
avviounituiIFuINaR DI TaY T
fleaunis [12]

NDVI = (NIR-RED) / (NIR+RED) (1)
Tne NDVIfe miflswssaudildannsasvouvesit

NIR A8 ¥29AaUlNAdUNLSA
RED A9 ¥29AAUALAITIANL AT

FUN 2 dviladusheiionssas (NDVI)
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AFIATIEAMATTNINTTUUS LAY
(SAVI) Aa MsAes1zvmayinnssauUsuwAny
A1U150ATILHLAINNITUIAIAUUANA S
yosnsazoulutienaudursusalng (NIR)
Furhemaudunsiinueafiuunidndiutuen
HAUINYBINIAB I 9AAUTIaT U InHuAY
WIFUINKARWeIN1SaET oY Liieandvsna
YOIANUEIIAY FensauLATE R uTITinY
andugearlaudneen (Uil 3) feaums [13)

SAVI = (14L) x (NIR = RED) /NIR + RED + L (2)

1ne SAVI A AatNenssUSULARY
NIR Ap ¥29PaulnaduNILsA
& ' A o a <
RED fa ¥29AauaLAINnue9Liiu
L = mdaUseanonsasyiouanuay (8 0 919 1)

2

sUfl 3 suiliawssansunsEu (SAVY)

ATIATIEAG Y INAR 1998 9AINTY
(NDMI) Ao msiAsesimsasiinananudues
1 ansataseildannasiAauLAng
Yosnsazoulutisnaudususalng (NIR)
wazduNTISARAUEL (SWIR1) anvihdadauiy
ANaUINUeIIdBITIeAALTaEouaInuRY
WAARAIYesNsAR oY (FUA 4) mndl
Usmnaslufundeiianssamnn avinlaed
T SWIRL gngadusnnuagiinisagvieussd
sonutosas dwalvdail NOMI fiduaals
fifngedunailushe dsaunns [14]

NDMI = (NIR — SWIR1) / (NIR + SWIR1) (3)
Tng NDMI Al AnHasnannutuyesin

NIR A® apaulnadunse
SWIRL A® BuUNsILsAAAUEY

FU7 4 Avilian19vesnInuy (NDMI)
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Tunsiualavinisdsuaisias
371 (Digital Number, DN) Tnaneiduainis
axviou (Reflectance) Ingldaunns Conversion
to TOA Reflectance Lﬁ'alﬁummgﬂﬁaﬂumi
AU ASALNTT [15]

pA'= M,0.., +4, @
Tag pA" = TOA agviouauaneilaglifios
whlvyuuaseriing
M, = éngoanesidumsguuuuniga
WwIELUNAINToYA
A, = Uadeanaduanizuuudain

URHGIHIY

Qcal

ATNNANEN AT UINTFIULTS
Usunauwazaautfisu (DN)

nsUsEMATsUu i gumgl
wazALTY YnsUssnaATaeae3s 1IDW
(Inverse Distance Weight) Im&lﬁﬂﬂﬁ?ju
LRI PP ER T RTRAIIRRRHEE T
rnansznulUdiuiindesssanaeild Fewed
Hansenuerasien 9 auszezmnaiilinasenly
Balnddeiionsnannn lunisiasieiaded
TavhnsaessiRnulusunsunssua sauwma
alifansuazaglinisguanainuuasitedis
117y 38 wlas (UTl 5) (3U1 6) (Uil 1)

FUM 6 M3UssauAIvgamni
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FUA 7 msvszanaevanniy

nIanaaenAn (Multiple Regression)
TunisAnwiiedontadefidnase
NANANT1IUTILTINSANYISEAUANUEURUS
Yo3UBYaNNINT AU N BNEIInTwilaglY
wesilolulusunsy PASW Statistics 18 e
wauduiusivenintiadera 12 Jads Ao
NDVI, max NDVI, min NDVI, SAVI, max SAVI,
min SAVI, NDMI, max NDMI, min NDMI, J3una
ﬁmu, 9aunnd, AR uEmS Wevniiianu
dunusiuunnesiieda dhansaNuduRus
atnsls warlumsiaszianuduiudiesls
anduiusuLu Partial Correlation (Juadfily
muASouendmfUTv Ui B uRTa
Susfumuusiidosnsfnwedisauysal wu
FrawUs X1, X2 wag Y Tanudunusiu o1meenis
MIAENAUNUSTENINFIUUT X1 AUsuUs Y

WUV Partial Correlation flosudndvidnaves X2
fiflsio X1 uardvidwaves X2 fifde Y von e
TiAandunusseuiInesulsyitunefuswys
mufienuduiusiuogsuiavslagluidvina
YoeiuUsauswTIuY Feesindvinaves
FauUsdu 9 oon [16]

ms”?;msqzﬁmmﬂnaawmmu%y'umau
(Stepwise regression)
nseneiezldnisannesuuutunoy
(Stepwise regression) L{UUITNIHEANTENIN
MsdenuUUATIMILEE SR AT LU U BNE
Sumeusn lamuUsiuTianduiugiusudsmy
a9gn lAgNISIaaNLUUNIING NSIAEBUTLAU

Y 9

o o

Hed1Agy (p) VoIBVIENATOIFMUTAURIUY LAz

fnmLUUY tABNISAATLUUNBETRY TURDU

7dea lamuwlsaundanduiususnusay

D

PNYUINTDIAIUT LAYNISLADNLUUN 1NN

D

A519a@0UTEAUNEd1AYY (p) Y99BNTNAVDY
Fausduiy uazdafuusiu Tnenisdaiis
LUUNEEVAY nIvUIuMSAugaLiiodvENaTes
fulsuiimdesgluaunisiitoddymieada
nfauUs mdeseideyaisifelusunsy

ABURWADS [17]

4.  HAN15IY
Wovnluduilaznanimanisiases
Auduiusszninadadonienenm Wieden
Yadeimnzauiiazihludssdiunandntnimnd
Fe9zeuruiinsinsivdtateNduiusfu
HANART1ILAZNNTIATIZNNITONDBEITILE U

(Linear Regression Analysis) LWo®1@uN1g
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~ a a v & X 4
MnunganlunsUsEUNaNARTININUA Lay
AN5USLLAUNANANT1INIINUN tnelidunau

sl

NanN15AATIERAMUENNLSUadBn19n18an

MnuamsThasirdadens 12 Jade
wu31 Jeseiiduiusfunanand1undann
AMTIATEWENRSUNUSIUU Partial Correlation

a

fog 2 Uady Ae Uadyvesrruiniignues
ayilausaionssa (maxNDVI) uazdade
VOIAUINNGAVOIRYTNAN 199 IANUTY

(maxNDM!)

Arauwansne iU suiaumeins s
(NDVI)
Arauuana1e e ssaiinauig
flamssaiuiifanniigadies 0.39 Wosn
Tughananiivhnsanemmiuduud 15 fuseu
w.el. 2558 Wurasnanfilnddenaniuien
HANART1Y TaRuTI9zanAUTEaLaz
nanedudimdeswnnnin dwavihlvimasyiouves
friinnusnaiiunssalligann Gemauuansg
hluvesdsinnuaisiionssaasitaeseniing
1 8§91 namde dlermnuuansisilives
fuiiauaeionssandnlnd 1 Aeruaneds
Arwanysaifienssuuinaiu ¢ Tususiidle
Armnusenanshluvessutinaustsianssa
fiindnlng 0 wiedlrinau uansifirluusnasiu

fiawauysalimsadunslinfulsznndu

Araauuanaenaluvesfvinanieves
ALY (NDMI)
ArAnLana 1 lUveseinan g
maaﬂawu%uﬁuﬁﬁﬁWMWﬂﬁqm 0.61 \flesan
Tughananiivhnsanenwiauduiud 15 fugneu
W, 2558 [Wutrsanerudumun Usunash
Tufundofianssauroudnann agvildanudu
gnaduun dwaliidasvoudviinanisves
ATuiilinszsioanuniiagetumuludag
Tngiluarnnuwana 1l sdsdnass
Y99ANNTUILTIY95ENIN -1 Be 1 naafe
WeArauuanasiiluaessainan1sves
AuTuElng 1 Aazuansdendnuduuin
Wnaty o luvariidlornnuunnsisily
Yoesiinannawenutuiiandilng o wie
flefinau wansinuiuluuinaududivie

Wunslnaudszunnau

ASIATITIRNNTANNDYITILEY
(Linear Regression Analysis)
HAINNITILATIENITONNBELTLE Y
(Linear Regression Analysis) a835n150a008
WﬂqLLUU%uG]E)u (Stepwise regression) ‘Ui’m{]’i’l
fifudsiifiauduius funandnda (Crop)
U 2 vila A ﬁhmﬂﬁqmaqﬁmﬁmmmn
fywssas (maxNDVI) uagamnniigauesdvil
HAR19Y8IANTY (maxNDMI) (15797 1)
HaNMSIATIERNsaR0DsE ULV UREY

(Stepwise Multiple Linear Regression, SMLR)
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Usingindfudsifinnuduiusiunanandn
(Crop) d1uau 2 wila Ao Awnnfignvessivil
AIUANNINTTAL (MaxNDVI) LLaSF’iWN’mﬁIE‘jﬁ]
yosiwiinanawerLy (maxNDMI) nanie
896 R uaz R Square SRl 1 mnawianzay
yosyasuMsfazhluUszidiunandntnfiads
1y A R Square Tulueadl 1 A 0.933
NU8A1UI Nl IURUUENAITAINE 1)

TumsuszdiusaniEni axfinnugneesdesas 93
(3U7 8) uaze1 R Square Tuluinail 2 fidn
0.941 MneANNI MnlEFULUUaNNIAINET?
Tunsuseidiunandnd asnnugneesiosas
94 (Uil 9) anmTiAsEinIsannesiBady
wldienilduenseuaudiius (Coefficients)
Feazhluassaunsilflunsussidiunandngim

AN97197 1 WARINITIATIZUNISOADDUTUEURLUUTUN DU

(Stepwise Multiple Linear Regression, SMLR)

Model Change Statistics
Std. Error R
R Adjusted | of the | Square Sig. F
R |Square | R Square | Estimate | Change | F Change | dfl | df2 | Change
1 966 | 933 931 447.720 933 500.695 1 36 .000
2 970 | 941 .938 424.372 .008 5.070 1 35 .031

1. Predictors: (Constant), max NDVI

2. Predictors: (Constant), max NDVI, max NDMI

Tedl R ETRIRN
R Square NUNBA
Adjusted R Square RUNBA

Std. Error of the Estimate #1889
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AU ANSanduius A

N

anSn1swennsal (Coefficient of determinant)

< U

duusgandnmsinaulanusuauan
AIALARIARABUNINTEIUIUN TN TR
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FUM 8 Hauvy910997] 1

M15199 2 wanssEAUANNALNUS (Coefficients)

FUM 9 HauUUT18997] 2

Model

Unstandardized

Coefficients

Standardized

Coefficients

95.0% Confidence

Interval for B

Lower Upper
B Std. Error Beta t Sig. Bound Bound
1 (Constant) | -2840.427 | 282.218 -10.065 | .000 |-3412.792 | -2268.062
maxNDVI | 44629.259 | 1994.496 .966 22.376 | .000 |40584.234|48674.285
2(Constant) | -1763.027 | 548.179 -3.216 | .003 |-2875.889 | -650.165
maxNDVI |45022.836 | 1898.550 974 23714 | .000 |41168.575|48877.097
maxNDMI | -2804.951 | 1245.696 -.093 -2.252 | .031 |-5333.848 | -276.054
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1A Coefficient AINA1IANNNTOUINIESNS
aunisnaziluuseliunandndnile 2 aunis

[

GN‘ld:
Cropl =(44629.259 x maxNDVI)-2840.427 (5)

Cropl e wawdne1 (Alansu)
maxNDVI v8n88s Auniianvedfvsilninamg

PNYNsTeu

Crop2 =(45022.836 x maxNDVI) - (2804.951x
maxNDMI)-1763.027 (6)

Crop2 e wawdnd1 (Alansu)

maxNDVI 1884 ﬁhmﬂﬁqmmﬁﬂjﬁmmmq
NYNTIU

maxNDMI vanefls Anannitgauosfuiingis

YBIAI U

Taertvaldl Crop1 Ao linafl 1 wax Crop2 fe
Tupadt 2 aanmsinszsiataseis 2 Jade
lyldsnaronandnd niiunnansiuunn nanie
AILANFANIYDINANAAT Ve 2 Tulnatiy
ToUuIN MNNTATIVEOUUSLANNNUBIEUNS
Tnenstaunsilaluvssdiunandngnves
wUaaiieg1981uIu 38 wiad wafildazuana
Tu (307 10)

8.000
7.000
6.000

()

5.000
4.000

NAKNANT1?

3.000
2.000
1.000

0.000

| wandnannsUsziliu Tueail 1

NANITUTEUNUATNARNANTN AU UNARER D59

12345678 91011121314151617181920212223242526272829303132333435363738

wUasd9gng

wanana1nAsUTEaY lanadl 2

S GEGEEESR ()

FUM 10 wamsiaTIzinIsanoeeiduduuuutumou
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8
7

= 6

%=

e 5

a2

a(% q

o<

G

g 3 yl = 44.279x - 2.7974

=

& 2 R? = 0.9928
. 3 b
0

0 0.05 0.1

'
a

o HNaNdnaInNsUsTiu Jamad 1

ANUFUTUETEVINANTIgAveAINNTianvesfs A siuN T T

ANTignvessvinduieiyns Ui uRarEaTITEAULUAS

ﬂ'm1ﬂwqmmaammuﬂawuﬁi'1&ﬁmw35m

......... Linear (RaRanann15Usesiu lanan 2)

y2 = 44.251x - 2.7935
R2 = 0.9826

0.15 0.2 0.25

a

o nandnnNsUsTlY Tuwad 2

FUAN 11 AUduiusse I Ne 1IN TIgnvesaydn 1 1uunns 19 YeIions s UNANEA Y1958 ULUAS

mmiwxlgﬂﬁ 10 WARINARNE VDI
AN5USLLIUNARAAT1I9INAUNITHASHANAR
sowUatuarthluilssuiisuiunanandniass
nadnsilaarnnisuseiiu Tunadl 1 Ao
123.95001 iy waznadnsfilgannisusziiy

Tuwnad 2 Ae 123.95000 &u waraINATIW

'
=

JUT 11 uansradnsvasmnuduiusLuuigady
SENINANINIanvesRrtaINs i vNs S

NaWdnTIuAazLUA

A15AUIAAT RMSE iainaanausiugives
ASUSZTUUANANANTID

HAN1IES UL IARINNARAFENSlnY
MUUAINANITENTIVNAEUILYBIATWNANERTT?
NYAtoyaasUUUIIRed (Calibration Data
Sets) 1 Dependent variable () Ing NDVI GRGL
ey NDMI zjﬂzjmf]u Independent Variable (X)
AW IATULUULEUATY HeATULav8nNANS T

IpeHan1sas 19 UUIa4 (Calibration Data Sets)
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Tinaveasn1snaaauwuuiINaas (Evaluation
Data Sets) l@A1 RMSE infiu 0.188341,
0.176023 §/15 mugdeu

5. dsUuazanusiena

nsUssiiufiufiugndunliuaeiud
fruat Uy 8nedulines Janindealn
ﬁﬁuﬁL‘wwﬂqﬂ%nmﬂﬁﬁaﬁﬁwumﬂismm
4,659.731 15 %38 7.456 a1s1enlaluns tunis
Usziflunanananaranuuanseiluve s
Ausnsfienssaududsilnddanafiuien
nanand 1 Ferutinasiadunahlimasiou
Anuwanaeialdvesdyinusisiionssu
fnsheziiaiuaslunisussdiunanan
31nA1ANLAna 9Tl Ve s dnan 199
m’m%uﬁu’mﬁuézj'anl,ﬂ?a'aquﬂ’laﬁnﬂqgﬂu
Tuibuggrum yilsSnarilufudefionss
Aoudann vildaudugnandunn dewals
wa@haﬂuaqmm%uﬁﬁ'mmlé’ﬁmqaﬁumulﬂé’w
nsUszdfiumanaadaudneuiinisiiuiies
Wunisussiunsenennsalnanandniuid
solianuasiegsasiiuiifivhnsmzdgn
Tt w.e. 2558 Imgn1un1sIATIZRNITONnRY
ENE LﬁamgﬂLLU‘Usuaaammiﬁﬁmmmmzau
nadnsleRe nandndul 9anluaai 1 agj‘ﬁ'
Useanay 609.2868518 Alansumals uagkaan
msviuenananainlueadl 2 aejﬁﬂssmm
609.286869 Alantusiols Tnewu weaoslaiag
danuunneeiutasuin g@ursaiiluima
TUUsegnaldldmuanumunzanvesiiud
Imaﬁwmmmﬂﬁuﬁwaﬂqﬂﬁgwmﬂismm
4,659 1s

6. TorauBLUTRY
Tunsidenldnnanganiisunisiden
ﬁuﬁmmwmamaLﬁﬂuﬁﬁmmamﬁammusﬁwqq
ieaugniesutudIvesdoyaiaziily
ATIY WU nnanena1dies QuickBird
AavAnidsanmdnenafiesfifiusunaquitud
Anwn esainensaziinauianaialunis
Rnswitoyn warnisfnwilundidifinuans
aqaumLﬁam’;ﬁ]aaummmgﬂé}’awaﬁaaﬂaa’m
nuasns nsfinndadedu q Wiy el
FudenlilumafiastlUiannsedtasiiniu
I§aae waznsiinsAneUssaniieatud
AISVLILUVBUIANTANYNTUTEAUSLNDNT B
Tngnin esanluszdudnevielngnin
yeiitoyaadfsng 9 egreasudiu iz
ﬁuu‘ﬁlmwﬂqﬂ wanAnfild S1uaulnuAIng
Frranisinzdgn s %a%@gamaamﬁam
wianiilaiiusesusua
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A Study of Flow Behavior of AISI 430

Stainless Steel in Investment Casting by Analysis Program

Patpimol Suwankan ' Nuttaphong Sornsuwit * and Phimraphas Ngamsantivongsa °
Received 18 March 2022, Revised 5 August 2022, Accepted 16 August 2022

Abstract

Stainless steel parts with high complexity and small dimensions are cast in the
casting process. Liquid metal dispensing system and overflow holes are designed. A design
is generally based on experience and trial and error casting to check for defects in
the workpiece. Following that, the design is optimized and the casting is tested again until
it is certain that there are no defects in the casting. As a result of a large number of casting
trials and inaccuracy, this method costs time and money. In order to prevent such a waste
of time and money, computer software is used to simulate the casting process. In this study,
Cast Designer® simulation software is used in analysis to evaluate the optimized design of
casting mold. The scope of this research is to design 3 types of casting molds. The workpieces
were arranged inclined at angles of 30, 45 and 60 degrees by using a computer-aided
design program to design the casting by comparing the characteristic of liquid metal flow
and the filling time were analyzed. As a result of the fluid fraction flowing in the same
direction and filling the cavity in the shortest amount of time (1.0667 seconds), type 3

casting molds are the most ideal.

Keywords : casting process, mold design, simulation
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Transition to a High-Performance Digital Disaster Warning Organization
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Abstract

Climate change leads to the extreme weather such as fast floods, droughts, hurricanes
and intense heat waves causing to severe, complex and widespread disasters. Many countries are
therefore giving importance by focusing on systematic data analysis. The disaster management
integrates the various problems link both policy and action levels together. The purposes of this
study are the national preparedness system, disaster management and the guidelines for the digital
disaster warning organization. The methodologies of this study are data collection and analysis
from the current disaster management, focus group and site visit between November 2, 2021 and
December 14, 2021. The results of the study found that the information management structure is
the top-down of 60-80% for decision-making on disaster warnings and there is not the standard of
practice manual. The disaster analysis and forecasting process require the specific information and
procedures to achieve accuracy and precision. Forecasting models at present can forecast in the
different levels of disasters, for example, a 3-day advance flood forecast model with an accuracy
60-80%. Factors in disaster management by community networks is to develop the local people
for self-reliance areas. The guidelines for the transition to a high-performance digital disaster
warning organization are to focus on upgrading key organizations in warning alertness, develop

and drive to become a digital organization according to international standards, current statement
assessment to do the enterprise architecture, future vision by integrating digital technology into
all parts of the organization, system gap by creating the digital leadership and organizational
digital culture towards becoming an organization in the digital era, determine the target and

strategy that to lead an effective digital disaster alert.

Keywords : Enterprise architecture, Digital technology, Digital culture, Digital leadership, Digital
maturity model
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Numerical Study of Gas flow and Ablation for Supersonic Nozzle
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Abstract

Developing a highly efficient supersonic rocket propulsion system requires knowledge
and understanding of gas flow and ablation at the nozzle. In this research, numerical studies
were carried out in that development: Computational Fluid Dynamics (CFD) and Finite Element
Analysis (FEA). Using a 122 mm nozzle as a case study in a transient state, CFD revealed a
gas flow leading to the shock wave, temperature, pressure, etc., inside the nozzle, consistent
with actual static experimental results. The CFD results were applied as conditions for the
determination of ablation using the FEA. The FEA results showed the equivalent (von-mises)
stress due to the pressure and temperature of the gas flow. Additionally, it was found that
the more the stress, the greater the ablation. Consistent with the experiment, the front nozzle
had higher ablation than the tail. The finding from this research can be applied to improve

the 122 mm and other types of nozzle for higher efficiency with reduction of ablation.

Keywords : Numerical simulation, Heat transfer, Ablation, Gas flow, Finite element analysis,

Supersonic nozzle, Computational fluid dynamics
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Scenarios of Flooding Water Level Using Digital Elevation Model based on

Unmanned Aerial Vehicle System Case Study: Tha Wanga Pha District, Nan Province
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Abstract

The study is focused on scenarios of flood water level using Digital Elevation
Model (DEM) from Unmanned Aerial Vehicle System (UAVs), a case study of Tha Wang Pha
District, Nan Province. The main objectives of research are to; 1) create DEM using UAVs;
and 2) to estimate flood water level in different scenarios using DEM from UAVs.
The authors conducted survey in the study area using UAVs and integration with Global
Navigation Satellite Systems (GNSS), Post-Processing Kinematic (PPK). By using
photogrammetry process could derive Orthophoto with 10 cm spatial resolution.

The Orthophoto results showed the horizontal tolerance in a x-axis and a y-axis of
5.0725 cm, and 7.8635 cm, respectively, and a vertical tolerance in a Z-axis of 14.3460 cm.
Using orthophoto, contour line was constructed to estimate flood water levels.

Thailand extreme flood event in 2006 (2549 BC) was applied to simulate
a flood situation. The results showed that with a flood level of 5 m, the affected areas
approximately 7,710 rai. This study also examined the effect of land use type. The results
showed the top three most affected areas were paddy field and village area at 54.06

and 22.27 percent, respectively.

Keywords : Flooding level simulation, Digital elevation model, Unmanned aerial vehicle system
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