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Global Influences VS Local Architectures:

Two Aspects of a Sustainable Approach

Alexandru Calin, Ph.D.
Design Basis Department, Faculty of Architecture, “lon Mincu”
University of Architecture and Urbanism, Bucharest, Romania

e-mail: alexandru.calin@gmail.com

Abstract

Sustainability, energy efficiency, low resource consumption, responsible building and
design are real actual issues of contemporary architecture and which the current practice can
not ignore. Globalization, industrialization, technological progress coupled with population
growth and environmental concerns urge us to find sustainable alternatives for the conservation
of planet resources on the one hand and a rethinking of the final architectural product that has
both a low impact on the environment and that is durable during use.

The article investigates two different hypostasis of the contemporary architecture
illustrated by the recent concerns that | have both in the practice of architecture and as a teacher,
responsible for the formation of new generations of architects: In the first case, an office building
built in Bucharest illustrates studies and thoughts regarding the use of technology and resources
offered by new materials in order to obtain energy performance, minimal consumption of
resources and low impact on the environment producing meaningful and strong architecture in
the same time.

The second one, theoretically investigates how to build sustainable, with local resources,
based on the lessons that tradition, the vernacular, the call to local materials and techniques can
provide a model of architecture that can withstand in time and offer the respect to the
environment and to the framework in which it is located.

The occasion is given by the individual research work that | was assigned during my stay
at KKU under the guidance and advice of Prof. Dr. Chumnan Boonyaputthipong and it refers to
the proposal for the new building for the University's Textile Workshop.

Keywords: SUSTAINABILITY, ENERGY EFFICIENCY, CONTEXT, TRADITION
1. Introduction
Sustainable, when the term is used to describe architecture, is a general term referring to

conscious-ecological design techniques. In the broad sense, a sustainable architecture aims to
minimize the negative impact of the built object on the environment by increasing efficiency and
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optimal use of materials, energy and spatial development. In other words, the idea of
sustainability or ecological design means concluding that the actions and decisions we take
today do not hinder the opportunities of future generations.

The concept of Sustainable Architecture can be organized in several areas of
applicability, including sustainability and permanence over time, materials, energy efficiency,
proper land management and waste reduction. By carefully analyzing the production of
contemporary architecture it can be concluded that this is obviously influenced by several
factors: new materials, experimentation with new forms and the use of sustainability principles.
The link between the three elements is consistent in many situations, their corroboration
providing an architecture whose stake is the transformation of the consumerist society into a
society that reports its needs to the existing resources, sensitive to the same extent for the
future. The principles of passive buildings involve the correct location of the construction on a
site, the location according to the cardinal points and the infuences of the winds, the topography
of the chosen place. Summarized these aspects lead the architect to continually experiment with
the right forms to imagine a building that through design and conformation implies a minimum
consumption of non-regenerative resources. Similarly, the use of modern, state- of- the- art
materials is the instrument by which most architects and investors choose to meet the A second
approach is, as | state earlier, a study that was part of the individual study | did during my stay
at KKU. It is a rather theoretical hypostasis, which originates in the concerns about local
architectures, traditional techniques and how natural resources, climate and environment
influences a sustainable and durable architecture over time. Many times building on technology,
performing materials can be expensive and does not necessarily mean a sustainable attitude for
the future. The dynamics of materials development, deployment costs, and the duration of their
exploitation can induce a high consumption of resources, a transformation that, in the long run,
brings a much more damaging impact to the built environment. Encourage consumption,

production, recycling and regeneration cost.

On the other hand, the appeal to local techniques and local produced materials, in other
words, the lesson we can learn from tradition and vernacular can be a very environmentally
friendly and highly responsible attitude towards the long term future. For thousands of years, the
vernacular lesson has taught us a model of conservation and sustainability that sometimes seems
too easy forgotten. Sustainable means building first of all lasting, with care towards the future
and resource consumption.The simplest way to understand vernacular architecture is to look at
it as architecture without architect, a pure and simple response to a particular person basic
building needs. One of the most important characteristics of this type of architecture is the
simple, low-tech method of which a building is created and adapted to local context and the
building’s users.

What is to learn from that experience is to prevent something that we, the architects, are
often tempted to do: sacrificing the comfort, function or environmental friendly approach
searching for some aesthetical qualities or egotistical approaches.
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2. Research Methodology

Research Methodology includes the materials, tools and method of the study. The
research is based mainly on the office planning activity and study during the development of the
projects: drawings, studies, work and design meetings with suppliers and technical specialists,
site visits and observations at the end of the process and building completion. Also, for the
second part of the research, study trips across Thailand, lectures and studio’s activity along with
professional discussions with the KKU teacher have been very helpful for the results and the
conclusions of the research.

Part one: GLOBAL

In 2014 a local investor, involved in important projects on the Romanian market, invited us
to design a building that would host offices for young companies in Romania as support for their

further development.

The building was funded by a European Union funding program to support young
entrepreneurs and, besides requirements for flexibility in time and user development, had to meet
the latest and most demanding requirements for energy efficiency, low consumption and impact

on the environment required by the European standards in force.

Together with the entire design team (architects: Alexandru Calin, Vlad Draghescu, Toader
Popescu, Daniel Bondar, structure: Popp And Associates, Mihai Bita, Alexandru Hoaghia, Sorin
Vasile, installations: Amb Design Project, Ing. Mihai Nedelcu (Sanitary), Ana Maria Bardac (Hvac),
Mihai Husch (Electric), Ing. Alina Rogojanu (Gas), we produced an eight stories (basement,
ground floor and 6 floors)with a build area of 710 square meters and a total built surface of 5,070
square meters. Each floor has a rectangular shape so that the surface can be easily divided
according to the needs of the customers.

Figure 1: CSDA Siriului. Exterior views © Andrei Margulescu, Marius Grigore
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Located in northern Bucharest area, the Siriului Support and Development Center (CSDA
Siriului or SSDC ) enjoys a favorable position in the city, in a growing area (probably the most

dynamic of the moment) and with attractive prospects for the future.

The local neighborhood context resulted from the articulation of an 80’s residential complex
with single plots of individual private housing without special or cultural values was not a valid
partner for an urban dialogue and was a major challenge at the start of the design. Thus, the
building had to assume the task of taking out the surrounding area from anonymity and
diminishing its peripheral status. The scheme for financing the investment from European funds
imposed the adaptation of its functional configuration to the needs of small and medium

enterprises.

Thus, each level is modularly designed, with the possibility of dividing leasable areas for
office space into a flexible and sufficiently large number of autonomous units, with areas adapted
to the needs of SME’s (80-160pc) with equal access to a series of common facilities - level
meeting rooms, sanitary groups, services of common interest on the 1st floor of the building

(conference rooms, copying service, professional services, etc.).

Figure 2: CSDA Siriului. Current floor plan © Alexandru Calin

Regarding the exterior image, a balanced composition was chosen, in which the vertical
gaps in the side of the main faCade are counterbalanced by the horizontal dominance of the
central area, supported by a succession of alluminum bris-soleils, by emphasizing the edges of

the floor planes, the corrugated board texture and three wide horizontal windows. The latter

highlight the three accent elements of the main faCade - the "Trespa" yellow boxes.
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Figure 3: CSDA Siriului.Yellow boxes on main facade © Andrei Margulescu, Marius Grigore

The function of the building - offices, the necessity to use glass as a predominant material
and the orientation of the long building side to the South allows a good natural illumination of
the working space, but brings with it the problem of solar protection and saving of resources.
The same protection and treatment required the Eastern and Western sides as well as the glass

showcase on the Nordic side.

The required quality standards have led to the use of energy-efficient and technologically-
performing materials to ensure efficiency, isolation, resource saving, low consumption and
durability over time. So we used a high performance, SunGuard SN 51/28 glass, 6mm thick
outside, produced by Guardin. SunGuard® Glass is made by sputtering multiple layers on a
patented glass base, called Silicoat ™. This advanced technology puts ultra-thin layers on a
uniform stencil regarding the looks and high optical qualities as well. Silicoat ™ is an extremely
efficient solution for mechanical and chemical durability, high visible light transmission, superior
U-value and low shadow coefficient.

The material offers a light transmission of up to 75% and 76% respectively, 5% and 6% more
than other Guardian SunGuard SuperNeutral glass products. This great light transmission
supports building owners, architects and designers in their efforts to bring as much natural light
into their projects as they can.

In addition to the high light transmission, Guadian SunGuard SN provides a 40% low solar
factor and excellent thermal performance - with a 1.0 W / sgmK Ug value that balances the
indoor room temperature throughout the year. Thanks to this combination of unrivaled
properties, SunGuard SN contributes to a more comfortable living and working environment. For
the NORD facade we used courtain walls in the SCHUCO FW50 + aluminum profile system
consisting of senkklapp type openings with the glass panel sticked on the frame, while for the
EAST and VEST facades the structural curtain walls SCHUCO FW50 + SG being combined with
vertical "glass bevel" panels and the shadow box area covered with bond-type composite
material.
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The SOUTH facade consists of SCHUCO FW50 + curtain walls with vertical / horizontal caps
and horizontal sun shading system 350 mm adjustable angle blades from METRA as supplier.
The FRANGISOLE sunshade profile line from METRA guarantees ideal conditions in any
environment. Sun visors let the desired light pass, block unwanted solar radiation, and allow
temperature control inside the building. Sun protection has an increasingly important role in

designing workspaces.

The ultimate goal is to optimally and intelligently use the resources at your disposal,
guaranteeing a high degree of internal comfort, optimizing the use of solar energy to minimize
energy consumption, while satisfying the need for daylight and visual contact with the outside
world. The main parameters in sun protection are: the heat coming inside the building, the yield
of sunlight that is filtered by the windows, the protection against light from the light, the visibility
outside. Ideal sun protection protects against heat and dazzle, but does not block outward

visibility and light.

For the ventilated facade with HPL TRESPA METEON on the Eurofox structure and the
blind facades of the building we used thermal insulation with 100 mm basalt mineral wool from
KNAUF. The product has an improved thermal performance due to the low thermal conductivity

that provides better thermal protection of the building.

The product is non-combustible, good heat insulator, mass hydrophobic, durable, chemically
neutral and very permeable to water vapor. Plate dimensions do not change over time due to
high temperature variations. It is a solution that substantially reduces energy consumption with
a high recycled raw material content, the Gold Standard of the Eurofins Indoor Air Quality

certificate, fulfilling all the existing European criteria for indoor air quality.

In terms of installations in the four-seasons climate, the integrated energy system increases
the efficiency of the building being thermo-insulated, well-oriented on the ground, the heat being
recaptured (to be used immediately or stored). Waste water recycling contributes to reducing

water consumption.
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Figure 4: CSDA Siriului. Sun protection system on the South Facade. © Andrei Margulescu, Marius Grigore

From our point of view, CSDA Siriului represents an important achievement for the
Bucharest and Romanian market, demonstrating the plus-quality value brought by the European
funding mechanism, the feasibility of a high-level construction under the conditions of
responsible cost control and at the same time answering to an important contemporary
challenge: how to obtain architectural quality in the restrictive (but so necessary) context of
structural funding, maintaining high quality standards and efficiency for long-term use.

Part two : LOCAL

During my indiviudal study assignment at KKU | was invited to think of a proposal for a new
building to host KKU's Textile Workshop. The research is based on the study of local climate
conditions, location, local materials and techniques and how they can be a response to the issue
of sustainable architecture for the future. The building proposal is based on a few basic principles
of composition of space and takes into account the local climate and location features: a simple,
compact, ventilated, natural, flexible, sun and moisture-proof building, where local bamboo
materials play an important role in protecting and creating in the same time a sort of green

barrier.
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Figure 5: KKU Faculty of Architecture, Textile Workshop.Exterior view © Alexandru Calin

The plan is a rectangular layout that allows maximum flexibility of use and separates traffic
and services from the work area. The staircase is open and allows the circulation and ventilation
of natural air. The large openings on the long sides of the building, the communication of the
spaces also ensure a permanent movement of the natural air. On both sides the building is
protected by the sun and heat: continuous loggias on the main facade allow both the expansion
of the working space and the necessary shade against the sun. Sun protection is made with
vertically arranged bamboo sticks and a system that allows the vegetation to provide a favorable
microclimate.

Figure 6: KKU Faculty of Architecture, Textile Workshop. General layout plan © Alexandru Calin

The building's terrace allows outdoor activities and it is a complement to the interior space.
The bamboo grid allows drying of textiles, provides shading, protects in the same time. In
addition, it allows the installation of photovoltaic panels or installations for the production of
renewable energy, insofar as the building can incorporate innovative technology as long as it
remains anchored in tradition and low-tech construction techniques.

215a1s3HINS Waomulazaouoadauluaims UA 2 adun 2 (unsiau - Dnusu 2562) 8
Journal of Building Energy & Environment VOL.2 NO.2 (January - June 2019)




Figure 7: KKU Faculty of Architecture, Textile Workshop.Roof terrace © Alexandru Calin

The building is made entirely of apparent concrete. As an attitude may seem unsustainable
and perhaps has a little to do with the ecological approach but in the long run it allows for a very
long life and flexibility of use so that the intervention is done for a long time now, without

generating additional costs over time.

In addition, the concrete is a composite material obtained by homogenizing the mixture of
cement, aggregates and water. It is a low cost material per ton of static loading, is easy to use
and requires low maintenance costs. From an ecological point of view, the production and

transport of concrete require less total energy than many other building materials.

gy /ij
/'/1/", 111

Figure 8: KKU Faculty of Architecture, Textile Workshop. Sun protection system © Alexandru Calin
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3. Research Results

Research Results tell the clear result of the study. From the technical specifications provided by
our technical partners involved in the design process and in the constructions works for the building
one can have a better understanding on how much the quality of the products and the technology
helped us achieve better building performances in terms of sustainable design and performance.
Globalization plays a defining role in this building design process. Having the chance to involve

international partners means also a better possibility to achieve outstanding results in design process.

Table 1. Performance specifications for SUN Guard SN 51/28 Glass panels from Guardin

Conservatories and orangeries, curtain walling, spandrel

Applications
panels, structural glazing, windows and doors
Applied Detail n/a
Certification n/a
CoatingDesign Solid
High Selective Surface 2 (Combines High Light Transmission,
CoatingType
Low Solar Factor and an Ultra Low U value)
ColourRenderinglndex 93 Ra
Composition Soda lime silicate
DirectEnergyTransmission 26%
EnergyAbsorption 37%
EnergyReflection 37%
GlassSubstrateOptions ExtraClear float glass, Laminated glass
GlazingThicknessOptions 4 mm, 6 mm, 8 mm, 10 mm, 12 mm
HeightOptions <3210>
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ImpactResistance

LightPerformance

Pattern

ProcessingOptions

Selectivity

ThermalTransmittanceOptions

Thickness

TotalShadingCoefficentPerfor

mance

UVTransmission

WidthOptions

n/a

Light transmission: 51%

n/a

Annealed, Bendable, Heat soaked, Heat strengthened,

Laminated, Toughened/ tempered

1.82

Double Glazed: 1.0 W/m2K, Triple Glazed: 0.5 W/m2K

0.32 g/0.87

16%

<6000>

Figure 9: Sun Guard Super Neutral SN 51/28 Tech Specification provided by Guardin
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Figure 10: Sun Guard Clear Glass provided by Guardin

Sun Guard Clear Glass from Guardi is a pyrolytic type coating made by the Guardian Silicoat
Process. It is a highly innovative solar control glass product, light sky blue in exterior colour, with low
reflectance, high light transmission and good solar control performance for a clear glass. The coating
must be glazed to surface 2, and gives a very light silvery blue appearance.

The tried and tested thermally insulated mullion / transom faCade systems Schilco FW 50+
creates impressive vertical faCades - particularly with large module widths and installation heights, and
facetted inwards or outwards.

The .Sl (Super Insulation) system option not only fulfils current energy-saving standards, such as
the EnEV, but with Uf values of up to 0.7 W/m2K, already exceeds some of these requirements today.
In this way, aluminium curtain walling suitable for passive housing is now an option.

The Schlico systems FW 50+ CW for ventilated / non-ventilated faCades accommodate all
smooth-faced panels and are supplied with all the necessary wall attachment fittings and substructure
fittings. Another advantage is the significant reduction in construction time as faCade fabrication and
interior building work can be done in parallel. Very economical solutions thanks to composite
constructions, great flexibility in positioning the ventilated and non-ventilated areas.

System Art des Prifung Grundiage
System Type of test Basis est institute
Fugendurchiassigheit AE 1200 PA
s M e 10525509 AE
Schlagregendichtheit 10831163 RE 1050 PA
EN 12154 ft Rosenbeim i
W 5056 positiv
wwsa B PENI2792 6012661171 it
E inische Zulassung (ETA)
Apgroval 1AG 002 e 5O
Bautechaik [
o ""‘.,m“""l"h""‘ 270,146
ETRAV ; Vol absturzsichernd Kategorie A
FW50°56 EN 12600 bl Klhdl Cotogory A, flly prutecied
EN 201403
199501 16126794100 R, (€ Cy)=38(-1,-3)dB
EN1S0 717-1 3 - 16126794/2.0.0 Ry (C; Gyl = 44 (-2, -5) 4B
199612 ot
4322848711 Uy=22-28Wim'K
432 2808712 Uy=1,8-18WimK
AAMA 501-05 5662102-120-47-R0
FW60°SG an M;;'u
AAMA 501-05 58439.01-122-34 »

Figure 11: Schuco FW50 Curtain Walling System
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Sun Blades solutions were provided by the Metra Sun Blades series.This is more than a simple
sun protection tool, it can be widely applied from skyscrapers to private homes, increasing energy
savings. Its bold aesthetic appearance enhances any architectural form and is capable of transforming
any habitat into a satisfying and entertaining place to live, offering the choice between darkness, light,
sunshine and complete shade at whatever time of day and with great ease. The simple insertion of
photovoltaic panels onto the blades produces clean energy with a low environmental impact. The
Sunblades can have the same finishings as all METRA systems and the automatisms are managed by

a domotics system.

4. Conclusion and Discussion

Acting global the concept of Sustainable Architecture can be applied in several areas
such as sustainability and permanence over time, materials, energy efficiency, proper land
management and waste reduction. By carefully analyzing the production of contemporary
architecture it can be concluded that this is obviously influenced as | said before by several
factors: materials, experimentation with forms and the use of sustainability principles. The link
between the three elements is consistent in many situations, their corroboration providing an
architecture whose stake is the transformation of the consumerist society into a society that
reports its needs to the existing resources, sensitive to the same extent for the future. The
principles of passive buildings involve the correct location of the construction on a site, the
location according to the cardinal points and the infuences of the winds, the topography of the
chosen place. The practice has to experiment with the right forms to imagine a building that
through design and conformation implies a minimum consumption of non-regenerative
resources. Similarly, the use of modern, state-of-the-art materials is the instrument by which
most architects and investors choose to meet the requirements of BREEAM or LEED energy
certification programs.

Many times building on technology, performing materials can be expensive and does not
necessarily mean a sustainable attitude for the future. The dynamics of materials development,
deployment costs, and the duration of their exploitation can induce a high consumption of
resources, a transformation that, in the long run, brings a much more damaging impact to the

built environment. Encourage consumption, production, recycling and regeneration cost.

On the other hand, acting locally, the appeal to local techniques and local produced
materials, in other words, the lesson we can learn from tradition and vernacular can be a very
environmentally friendly and highly responsible attitude towards the long term future. For
thousands of years, the vernacular lesson has taught us a model of conservation and
sustainability that sometimes seems too easy forgotten. Sustainable means building first of all
lasting, with care towards the future and resource consumption.The simplest way to understand
vernacular architecture is to look at it as architecture without architect, a pure and simple
response to a particular person basic building needs. One of the most important characteristics

215a15381M1s Wavoutazaouoadauluaims Un 2 atun 2 (uns1au - Douisu 2562) 13

Journal of Building Energy & Environment VOL.2 NO.2 (January - June 2019)




of this type of architecture is the simple, low-tech method of which a building is created and

adapted to local context and the building’s users.

What is to learn from that experience is to prevent something that we, the architects, are
often tempted to do: sacrificing the comfort, function or environmental friendly approach
searching for some aesthetical qualities or egotistical approaches. A possible approach in terms
of architectural theory and practice is given by the collection of studies edited by Linsday Asquith
and Marcel Velinga, “Vernacular architecture in the Twenty- First Century. Theory, education and
practice”[1] It is a reading that | highly recommmend to those who are interested in the subject of
vernacular architecture and the way it responds to the needs of modern society. The second
part, with contributions from Suha Ozkan, Roderick Lawrence, Linsday Asquith, lan Davis and
Geoffrey Payne provides us with interesting points of view regarding the lessons one might take

from the vernacular heritage.

One of the most important principles in the new environmental ethics of the XX and XXI

century is the principle of sustainability.

This is now a major criterion in the judgement of any planning practice. Vernacular
architecture is, perhaps, the highest form of sustainable building as it uses the most accessible

materials and employs the widest available technologies.

Roderick Lawrence [2] proposes a discussion on the way in which principles deduced from
the vernacular could provide lessons to those involved in the contemporary planning of
sustainable human settlements. The vernacular is a result of the active and dialectic interrelation
between cultural and ecological factors. Lawrence’s approach acknowledges that sustaining
human settlement involves human practices and processes that ought to adapt to the dynamics
of the world in both local and global levels.

Lawrence proposes a set of basic principles for the professional practice:
a) Compact human settlements;

b) Building adaptability for reuse;

c) Patterns and principles form histoy;

d) Interrelated scales from a web;

e) Ecological and cultural diversity;

f) Participatory approaches;

g) Communication, information and public awareness.

An ecological approach applied to the study of vernacular architecture reminds that
construction and use of human habitats stem from the interaction between different factors. The
impact on the layout and construction of the built environment, the consumption of materials

and energy increased as the local cultural knowledge of traditional construction methods
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declined. Today, one has to choose between traditional materials and methods, and new
technologies and synthetic materials. The first choice allows the reuse of renewable resources
while the other requires energy consumption, specialized expertise and produces an important

amount of non-recyclable waste products.

Local resources and the understanding of traditional typologies can produce great quality
spaces, can be in the same time attentive and aware of local environmental conditions,
encourage the perpetuation of traditional crafts can create jobs for local people, perpetuate the

tradition and carry it forward responsibly. In the long term can be the winning attitude .
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Abstract

Researchers conducted a lighting design methods workshop exploring circadian rhythm
factors that may impact travelers staying in hotel rooms. Students attended separate workshops
conducted in Mexico and the United States of America. During the workshop in each country
students first attended a one-hour lecture about circadian rhythm lighting design considerations
followed by a one-hour hands-on exploration of existing and retrofitted lighting designs in hotel
rooms that included light bulbs designed to produce circadian entrainment effects.
Spectrometers, surveys, spectrum actigraphy watches and light meters were used to teach
students ways to measure traveler and hotel room lighting design factors. Placement of various
types of light bulbs in specific areas of hotel rooms may contribute to sleep disruption and
entrainment of circadian rhythms. Students gained knowledge of lighting design approaches that
could influence travelers’ hotel stay experiences. Students worked in small to teams to propose
lighting design interventions that could influence the spectral profile within hotel rooms with the
goal of entraining circadian rhythms. The workshop facilitators and students discussed their

proposed lighting designs as a group.

Keywords: International, Empathic Design, Lighting, Chronobiology
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1. Introduction

An empathic design lighting workshop was conducted in The United States and Mexico to
increase student awareness of circadian rhythm design factors that may impact consumers in
the travel and hospitality industry. The goal of the workshop was to provide students with a
technology enhanced learning experience to measure and compare electric lighting effects in a
field setting and ways to better understand lighting related effects that travelers may face in hotel
rooms. First, students attended a one-hour lecture about the role of lighting to impact circadian
rhythms and human health and ways lighting can be used to potentially improve the experience
for travelers. After the classroom portion of the workshop, students participated in hands-on
design workshop for hotel room lighting. Students used actigraphy watches, client surveys, light
meters and a spectrometer to compare the lighting conditions in existing and retro-fitted hotel
rooms. Hotel room lighting measurements and client survey data collected during the workshop
helped to stimulate student discussions about how data driven lighting design approaches can
be used to meet client needs in the hospitality industry. Student teams then proposed hotel room
lighting design plans with the goal of reducing the potential for a traveler’s sleep disruption based
on the room specific lighting configurations in both the existing and retrofitted hotel rooms.

Circadian Rhythms Overview

Circadian rhythms are 24-hour body clock cycles, which are important for human health
and are influenced by light, activity and other factors. Light is found to be the principal circadian
synchronizer in humans and different light levels are capable of producing weak to strong effects
on the human body [1] In fact, bright indoor light can suppress melatonin secretion [2] and reset
circadian rhythm in humans [3]. Drifting or disrupted circadian rhythms create irregular
sleep/wakefulness patterns, which are sometimes observed in travelers, shift workers, people of
advanced age, or those suffering from chronic diseases [4-7]. Increasing light exposures
throughout the day and during evening hours is known to result in improved sleep patterns and
increased entrainment of circadian rhythms [8]. At the same time, light emitting electronic devices
used for reading or for entertainment before bedtime have been shown to produce adverse
effects on circadian rhythm and suppress the sleep promoting hormone melatonin [9]. Travelers
travelling across time zones are at risk of disrupting circadian rhythm that may also cause
circadian rhythm disorders [10, 11].

Travel Related Circadian Rhythm Disruption

Travelers are an at-risk group for circadian rhythm disruption because they must adapt
to unusual travel times, distant geographic time zones and seasonal effects of natural light
differences. Travel related stress may negatively influence travelers’ circadian rhythms, health
outcomes and have received some attention in the literature [12-17]. International air travel
involving changes in time zones can cause disruption in circadian rhythm and also reduce
physical performance of travelers [18, 19], affect sleep patterns [20-22], induce fatigue [23, 24]
and also cause mood swings [25]. Extreme tiredness and other physical effects felt by travelers
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is often called jet lag, which is caused by misalignment between internal circadian rhythm and
local time due to travel across time zones [26]. A planned and timed bright light exposure can
be used to manage the effects of disrupted circadian rhythm in travelers [14]. Circadian rhythms
can be reset through electric light exposure; Abbott and Zee [27] used exposure to bright light
for 30-45 minutes on awakening together with melatonin to progressively advance the wake time
until desired sleep window was reached. Light has been recognized as most important time cue
that could be used to entrain the circadian rhythm pacemaker to normal 24-hour cycle after
disruption [28-30].

Circadian Rhythm Entrainment Using Electric Light

Electric light is important for synchronizing circadian rhythm in humans and has an effect
on circadian pacemaker [29]. Light exposure in early night promotes delay in human circadian
rhythms and light exposure in late night advances the shift. Thus, controlled exposure of light
can reset human circadian rhythm [9, 28, 29]. A successfully entrained circadian pacemaker
equalizes internal and external day lengths and the literature suggests a connection between the
circadian clock and human health [31-33]. Travelers often experience jet lag due to travel across
time zones. Several studies have shown that exposure of bright light (>3000 lux) during daytime
for at least three hours in the day can reset the circadian clock [34-38] and also help in circadian
rhythm entrainment to shifted sleep-wake pattern [30, 39-41]. Melatonin also has the ability to
induce sleep and can be used to entrain circadian rhythm when treatment is appropriately timed
[2, B, 42]. Literature also demonstrates that exposure to indoor room light for at least six hours
on an advancing schedule has led to circadian pacemaker adjustment to a new sleep wake cycle
[29, 43]. This is relevant to modern day lives of travelers as they are mostly exposed to indoor
room light of airports, airplanes, hotels or offices during travel.

Hotel Room Lighting

Hotel rooms and their potential impact on circadian rhythms including guests perceived
well-being that is contingent on lighting design effects are not well understood. The increased
use of LED circadian rhythm lighting products warrants the need for practitioners to consider
the implications for traveler health and well-being within hotel rooms, which may be influenced
by electric lighting. Hotel guests have reported sleep difficulties and disrupted sleep-wake

patterns in hotels [11].

2. Research Methodology

International Lighting Workshop

The workshops in Mexico and the United States were designed to explore client needs in hotel
rooms which could then be applied to lighting design practice with the goal of minimizing electric
lighting effects on disrupting restful sleep and ways to improve traveler alertness in specific areas
of hotel rooms. Students interacted with peers and faculty during the workshop to stimulate
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active learning and collaboration. Student pre-workshop surveys highlighted the participants
desire to learn applied methods to specifically meet client needs as a desired outcome of the
workshop. The workshop session included lecture, hands- on experience with technology,
followed by reflection, problem solving and teamwork. The primary student- learning outcome
was learning about technology- supported methods, which provide empirical evidence for
circadian lighting design solutions to address client needs. The approaches presented to
students for measuring the potential effects of hotel room lighting prior to and after lighting
interventions could be integrated into the participants’ work planning discussions and
presentation with clients. The duration of the workshops was two hours including one hour of
class time, and one hour of hands-on lighting measurements, discussion, and lighting design
planning in the retrofitted hotel room in the U.S. and Mexico.

Classroom Session

Upon arriving at the workshop classroom in a hotel meeting room, students completed
informed consent documentation, which was previously approved by the Institutional Review
Board at a large Midwestern university in the United States. Participants received no
compensation for attending the workshop and completing the workshop activities. The benefits
for participants included increased knowledge of emerging LED lighting products and a greater
understanding of the potential impact of electric lighting on travelers’ health and perceived
wellbeing in the hospitality industry. After students provided consent to participate in the study,
each was issued an individually calibrated Philip’s Actigraph Spectrum actigraphy watch.
Actigraphy watches measure light levels (LUX), the visual spectrum (Red, Green, Blue light
frequencies), activity levels, and various sleep performance indicators. Spectrum actigraphy
watches can be used to measure the effects of natural and electric lighting for employees or
guests during proactively or retroactively in facilities. Participants completed a paper survey,
which included selected items from National Sleep Foundation Sleep Index (Knutson et al., 2017)
to better understand factors, which can influence sleep performance in hotel rooms. The
workshop presenters stressed the need for developing an understanding of client needs prior to
beginning a lighting design.

Multiple approaches were used to expose students to research methods for designing
lighting systems in hotel rooms during the classroom portion of the workshop. The advantages
of introducing lighting design concepts in the classroom followed by hands-on measurement
and proposed adaptation within real- world facilities is suspected to strengthen student learning
outcomes from the workshop content. A combination of qualitative and quantitative techniques
first presented in the classroom including the use of client questionnaires helped to reinforce the
concepts of empathic design. Analysis of client survey data findings strengthened students
understanding of the importance of discussing with clients’ circadian rhythms factors which
might affect real-world lighting solutions.
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Table 1: Workshop Participant Demographics
The Characteristics of the Workshop Participants section has been expanded to describe the

diversity of the attendees.

Gender n %
Male 4 10%
Female 38 88%

Ethnicity (Multi-Report)

White 33 77%
African American 2 5%
Hispanic 2 5%
Asian 1 2%
Native American 5 12%
Other Race 3 7%
Education

High School/GED 5 12%
Some College 20 46%
2 Year College 3 7%
4 Year College 10 23%
Master’s Degree 2 5%
Income

Below $20,000 17 40%
$20,000-$29,999 1 2%
$30,000-$39,999 2 5%
$40,000-$49,999 2 5%
$50,000-$59,999 3 7%
$60,000-$69,999 1 2%
$70,000-$79,999 2 5%
$80,000-$89,999 2 5%
$90,000 and more 9 21%

The survey research portion of the workshop was followed by a PowerPoint presentation
by the researchers, which discussed the implications of circadian rhythm factors, which might
affect travelers. The lecture also discussed ways in which spectrometers, light meters, and
spectrum actigraphy devices can be used independently or in combination to capture traveler
behaviors and environmental lighting exposures. For example, actigraphy data can be captured
during predetermined and scheduled periods to assess illuminance and diverse spectral

215a15381M1s Waooutazaouoadauluaims Un 2 atun 2 (uns1au - Douisu 2562) 21
Journal of Building Energy & Environment VOL.2 NO.2 (January - June 2019)



exposure trends over time for either individuals or groups as they navigate the natural and built
environment during travel. The differences between how light may affect hospitality industry
employees and travelers and the similarity of difference of these lighting impacts on each group

can also be explored through spectrum actigraphy studies.

Hotel Room Lighting Demonstration

Images or diagrams of rooms and lighting configurations could be added to give. After
the lecture portion of the workshop concluded, the researchers escorted students to an existing
and retrofitted hotel room to complete a hands-on lighting design workshop. For this purpose,
two hotel rooms at hotel properties in the U.S. and Mexico were used for the study: students
measured the existing lighting design in one room at each hotel and a second room was used
to evaluate lighting designs with circadian entrainment lighting modifications. Outlet plug
configurations in the rooms in both the U.S. and Mexico were identical and did not require
adaptors or voltage regulators to conduct the hotel room retrofits.

Contrary to the researchers’ original retrofit plans for the workshop, Philip’s Hue networked
lighting devices could not be retrofitted in the U.S. or Mexico hotels since they required dedicated
data switches and IP addresses which were not supported by each hotel’s network restrictions.
Hotel rooms in the U.S. and MX were retrofitted with selected LED circadian rhythm enhancing
room light bulb interventions compared to the in situ LED lighting. The hotels in which the
workshops were conducted in the U.S. and Mexico had strict rules about permissible
modifications to the hotel rooms that included no items adhered or attached to wall surfaces but
each hotel allowed the use of independent lighting fixtures (i.e. gooseneck lamps within the
rooms. The existing lighting designs provided comparative data for students of the rooms
illuminance levels and spectral profiles in key areas such as the bathroom, hallways, sleeping
and work areas.

The researchers transported the planned retrofit lighting fixtures, bulbs and instruments
in carry-on luggage during airline travel. The customs inspections required documentation of
the location, duration, and purpose of the lighting workshop in Mexico to ensure goods intended
for resale were not being transported across the border.

The retrofitted hotel room included the Lighting Science “Good Night” (FG-02263-A19-9 W
2231K 70CRI and “Aware and Awake” (LS-75WE BR40 9W 2349K 80 CRI); GE “Link Smart”
(22604-A19-12 W 2849K 80 CRI) and GE “Brightstick” (63857-5403K 80 CRI) LED light bulbs.
Clip-on gooseneck lamps allowed students to quickly move proposed hotel room lighting design
changes and then take comparative readings to measure the effects of the changes during the
workshop. A total of six gooseneck lamps were provided in the U.S. and MX to make
modifications to the hotel rooms lighting designs using the bulbs discussed above. Students
used Extech HD450 data logging light meter readings, and a Lighting Passport ALP- 01
spectrometer to measure and compare illuminance and spectral profiles between the hotel

rooms.
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Figure 1. Image of Retrofitted Hotel Room Figure 2. Image of Existing Desk Area Lighting
Desk Area with Lighting Science ‘Aware and Configuration and Spectrometer profile.

Awake’ lightbulb and Spectrometer profile.
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Figure 3. Image of Retrofitted Bathroom with Figure 4. Image of Existing Bathroom Lighting

Lighting Science "Good Night” lightbulb and Configuration and Spectrometer profile.
Spectrometer profile.

Prior to starting the hotel room demonstration, students were provided with light meters,
a spectrometer, measuring tapes, paper pads and pencils to facilitate data collection, analysis,
and recommendations. The students measured the parameters of the existing space including
the intensity and spectral profile of both the existing lights and modified rooms, which they
documented in field research notes controlling for measurements taken at 2°6” on the vertical
plane. Students drew informal sketches of the hotel room configuration including furniture and
light fixtures on provided paper pads to document their measurements and observations about
the existing lighting design. Students then created a proposed lighting design sketches in which
they outlined how they might change the lighting design to best influence circadian rhythm
entrainment in critical areas of the hotel room. For additional reflection after the workshop
concluded, students were provided with printed reports summarizing their spectrum actigraphy
results via email to help them better understand the potential of technology for informing client
co-created lighting designs.

Students worked in teams of two to sketch a proposed circadian rhythm entrainment
lighting design based on their measurements and reflection on the prior workshop activities. The
researchers asked students questions about their proposed lighting designs like those that might
be asked by clients. Questions explored design solutions for both the existing and retrofitted
hotel rooms designs produced during the workshop.
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Figure 5. Student measurements of hotel room lighting parameters and documenting

proposed changes in sketches for design variants

3. Research Results

Today’s students are exposed to technology at an early age and adapt quickly to the use of tools
such as adaptable lighting systems and instruments for measuring their potential effects on clients with
spectrometers. The use of instruments to inform design decision making in the lighting design field will
continue to increase in importance in the future and academic institutions should consider ways to
apply technologies like spectrophotometry skills training in field settings as part of the lighting design
curriculum. Likewise, today’s students are comfortable with interacting with their peers and developing
collaborative solutions to lighting design challenges which integrate diverse lighting designer opinions
and technical lighting design expertise. Working together in small groups supported the students
learning process through peer interactions while increasing the value of the proposed evidence based
lighting design modifications for hotel rooms through formulation of collaborative solutions. Using
hands- on field learning experiences also helped students better understand real- world design
challenges when attempting to measure client environments and addressing client goals for the finished
environment.

For the current hotel room student workshop, participants were particularly concerned about
areas close to the bed such as the nightstand lamps and how the lighting in sleeping areas of hotel
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rooms might influence restful sleep as important factors to consider when designing lighting. Lighting
solutions identified by students for use near the bed area included the Lighting Science “Good Night”
bulb which may support restful sleep by limiting blue wavelength light exposure. The lighting within the
hotel room bathrooms was also identified as a key design consideration for lighting to reduce potential
sleep disruption since travelers may use the restroom during the nighttime hours. Students preferred
the use of Lighting Science “Good Night” bulb in the hotel bathroom to minimize the effects of
awakening and returning to sleep after using the bathroom. The entry, hallway, desk and seating areas
were identified as areas in hotel rooms where guests might be less concerned about the potential for
lighting induced sleep disruption circadian effects since these areas are commonly used for providing
incidental light while moving, organizing, preparing, reading, working, or socializing within the hotel
room. Students preferred the use of the Lighting Science “Aware and Awake”, or G.E. “Link Smart” or
“Brightstick” light bulbs to support hallways, closets, and work/ seating spaces within the retrofitted
hotel room which had higher blue light profiles.

Student workshop survey data findings further supported the workshop lighting design
considerations by reinforcing that the student participants experience common seasonal sleep
disturbances similar to the general population which could be exacerbated during travel (Figure 2). The
student survey data aligns with circadian types research that suggests the common onset of seasonal
sleep problems for people in the fall and which end in the spring. Students learned the value of client
surveys measuring sleep factors can be used to support empathic design planning [44]. Workshop
participants similarly reported physical factors such as perceived alertness, tiredness, and energy which
may impact travelers perceived health and wellbeing. Data reinforced to the students that approaches
to lighting design to help mitigate sleep disruption effects or increase alertness should be considered
in project scope lighting design meetings (Figure 3.) The role of electric lighting in influencing perceived
physical status has support in the literature [44-46].

Figure 1: Light workshop instrumentation
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Student Reported Physical State
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Figure 2. The surveys were used prior to the classroom-workshop to demonstrate ways that
circadian lighting design consultations can be used to support circadian lighting designs by helping
clients understand employee and customer self-reported sleep performance and diurnal shifts to

physiological status

Student Report Seasonal Sleep Problems
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Figure 3: Student self-reported physical status during different times of day
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4. Conclusion and Discussion

The workshop helped students better understand how diverse client circadian rhythms
factors might influence a traveler’s hotel experience and perceived well-being. The linkage of
self-reported survey data to potentially improve client lighting design outcomes increased the
students’ empathy for clients during the design process. The workshop further demonstrated
how low- cost light bulbs interventions selectively integrated into hotel rooms might influence
circadian entrainment.

The goal for hospitality industry lighting designs to maximize guest health, well- being,
and physical status for travelers will continue to increase in importance. Future biometric devices
(e.g. Fit Bit) linked to tunable lighting systems (e.g. Philips Hue) to influence human health
outcomes will combine the benefits of both new technologies in the near future by integrating
biofeedback mechanisms into the separate systems. Marketing which highlights the purported
advantages of circadian lighting designs integrated into hotel rooms may provide comparative
advantages to industry competitors. Tunable LED lighting systems with modifiable lighting
profiles on a per guest basis are the logical extension of user centric lighting design. The students
who participated in the workshop will invariably encounter wearable devices that control tunable
LED lighting systems in the future. The workshop strengthened the participants’ knowledge
about how emerging technologies might be integrated into their lighting design practice with the
goal of improving client health outcomes.

Limitations and Future Research Directions

The students participating in the lighting workshops in the United States and Mexico
are not representative of all travelers in the general population including those traveling to diverse
geographic locations globally and experiencing seasonal variations of diurnal light. The
workshops were both conducted in the fall of the year and did not allow for the measurement of
seasonal available light variations inherent during travel throughout the year. Participants
socio- economic status and other demographic considerations similarly did not represent the
general population of travelers. Knowledge of the effects of lighting on human health and
perceived well- being of the student participants may differ from travelers in the general
population including knowledge about lighting design considerations that could influence hotel
room guest experiences.

Further field research is needed to measure the perceived advantages of electric and
natural light effects on human health including generalizable samples of travelers in hotel
settings. Students reported their current physical status when they attended the workshop.
Since the students traveled to the workshop, the field experience within a hotel may have
influenced perceptions about environmental and physiological factors like sleep deprivation,
crossing time zones, fatigue, seasonal, physical or emotional states common among travelers.
Since the students traveled to attend the workshops it is likely that their empathy and
understanding for the need of evidence based lighting design increased. An example of
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participating students survey responses that measured perceived physical status during a typical
day is provided in Figure 3. The data highlighted to students that hotel room lighting designs
could be used to better meet travelers’ physical needs through targeted interventions. Since the
workshop attendees wore actigraphy watches for short periods of time (2 hours), comparison
of actigraphy based physiological data, spectral profiles and self- reported survey measure
findings was not possible during the workshop. Larger scale studies of travelers’ physical status
and how hotel room lights can entrain circadian rhythms are needed. The workshop was
successful in exposing students to the need for empathic design and importance of linking

evidence based solutions supporting human health within the built environment.
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Abstract

Meteorological Remote Sensing data contain a vast amount of weather information. It is a
valuable source of information in weather forecasting and early prediction of different
atmospheric disturbances. Cloud conditions play an important role in many types of research
such as weather and climate-related which can be utilized from the weather satellite data. In this
research, Multi- functional Transport Satellite (MTSAT) meteorological satellite images are used
for automatic extraction of cloud-top temperature feature for estimation rainfall occurrence which
can be useful for urban living. The weather, especially the rainfall occurrence, has been found to
have a significant impact on some phenomena related to human behavior in urban living. The
gray level co-occurrence matrix (GLCM) algorithm is applied for measuring of cloud texture.
Euclidean distance analysis was used to compare the similarity condition among rainfall
occurrences. The relationship between rainfall distribution and the associated cloud properties
using satellite image are evaluated for future forecast improvement in this study. The precision
experiment yields 87.5% which can imply that the analysis is significantly improving if there is a
sufficient spatial and temporal distribution of data exists.

Keywords: Cloud-top temperature, Rainfall occurrence, Remote Sensed data
1. Introduction

Rainfall is the important climatic element especially in the tropics because it determines
many agricultural and hydrological activities, which are dominant in the economies of the
developing countries. Most of the rainfall data in the regional scale is derived from weather station

or rain gauge which providing temporal resolution.

The quality of such data is highly dependent on the data collection in methods and analysis

in different countries. However, it is required to collect more information if there is a limitation in
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the quality of spatial rain gauge distribution, many types of research have been undertaken.
Interpolation technique has been widely used to buffer rain intensity from rain stations. On the
other hand, the availability of satellite remote sensing can fill the gap of rain gauge distribution
by providing a wider area, high spatial and temporal resolution, real-time data.

Weather satellites made for the observation and measurement of atmospheric phenomena
such as rain, cloud, and wind. Several weather satellites such as the Geostationary
Meteorological Satellites (GMSs), Multifunctional Transport Satellites (MTSAT) and The Tropical
Rainfall Measuring Mission (TRMM) are widely used for various meteorology, climatology, and
agriculture applications.

Cloud can be better identified in the infrared image. It can play a significant role in rainfall
analysis using the cloud brightness temperature products (Deepak, 2011). Several types of
research focus on cloud detection for rainfall estimation. Moreover, it has the advantage to
provide cloud conditions retrieval which can cause rainfall, covering a large area with temporal
information.

As several researcher report that the spatial variation of rainfall greatly varies. However,
to indicate exact cloud condition, the particular location of satellite image which rain gage is
located is not sufficient to estimate the rainfall condition precisely. Cloud formation should be
considered from connecting or neighboring pixels in order to monitor cloud direction and
movement which significant to rainfall scenarios. Many research studied in cloud detection
algorithms for meteorology satellite image which can be divided into three main methods such
as the algorithms based on cloud texture and statistical features, networks classifier applying to
cloud detection methods, and multi-spectral satellites images are applied in cloud detection.

The advantage of precipitation analysis over a large area with a high frequency of satellite
image acquisition can be implemented from several remote sensing techniques. Cloud texture
analysis using GLCM can be used for rainfall occurrence relations by measuring the directional
pixels to detect the rain cloud objects. GLCM is the feature extraction method which can
segment from image histogram distribution in order to retrieve and classify the object significantly
by calculating the different direction measuring in particular window size.

This research is to develop the automatic cloud classification technique for MTSAT
meteorological satellite imagery for weather observation. GLCM technique is applied for cloud
distribution, and find the relationship between the amount of observed rainfall and cloud

properties.
2. Material and Research Methodology

The main objective of this paper is to analyze the relationship between rainfall intensity
and the associated cloud properties (cloud top temperature and cloud cover area) in the southern
part of Thailand. To achieve this goal, three main steps of the work procedure were planned and
implemented:

(1) Development of the automatic cloud classification

(2) Examination of the rainfall and cloud cover distributing patterns
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(3) Analysis of the relationship between rainfall intensity and cloud properties (cloud top
temperature and cloud cover area) based on the chosen case studies. Figure 1 presents a
diagram of the analysis mentioned above in detail.
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Figure 1: A diagram of the analysis.

Only heavy rain intensity will be considered for the analysis from the report of rain intensity
classification from the Thai Meteorological Department. Rain stations of five provinces including
Surathaini, Nakhon Si Thammarat, Phatthalung, Krabi, and Trang is in transition period to rainy
season in Mar - May 2011. The dates that have rain intensity more than 90 mm/hr will be
assumed as heavy rain dates.

2.1 Weather Satellites

The Multi- functional Transport Satellite ( MTSAT) observes cloud and water- vapour
distribution continuously during day and night as well as the land/ sea surface and cloud-top
temperatures. By analyzing these data, a range of useful information, such as the cloud top
height, cloud distribution, cloud types (e.g., cumulus, stratus, cirrus, and cumulonimbus in the
atmosphere can be obtained. The MTSAT-2R was used for this research. Table 1 summarizes
the MTSAT instrument characteristics. The cloud cover for some selected dates, or periods,
were also prepared based on raw data of MTSAT- 2R satellite images in the visible and infrared
regions, which can be downloaded from the website of the University of Tokyo in Japan api
website (http://webgms.iis.u-tokyo.ac.jp/). Five bands of the VISSR sensor (1 visible and 4 TIR
in Table 2.2) are available for the download. The spatial resolution of the visible image is about
1 km (nadir), and the TIR image is about 4 km (nadir).
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Table 1: MTSAT instrument characteristics.

Channel Wavelength (LLm) Resolution (km)
VIS 0.55-0.90 1
IR1 10.3-11.3 4
IR2 11.5-12.5 4
IR3 (water vapor) 6.5-7.0 4
IR4 3.5-4.0 4

2.2 Cloud detection techniques

Widely algorithms have been developed to classify clouds and estimate the cloud-top
height and optical thickness using split-window measurement with various thresholds. This paper
applied the approach satellite image to classify cirrus clouds in the AVHRR images in which
histograms of brightness temperature of the 11 [lm channel and Tb difference (TbD) between
split window data were constructed. The Tb of 2563 K (-20°C) was defined as a cloud threshold
of deep convection, and the TbD of 1 K was applied for the cirrus/ cumulonimbus type cloud
classification Inoue et al. (1987,1997,2004).

To classify the cloud types on the satellite images, the cloud-top temperature (CTT) is
required. For MTSAT imagery, this CTT map was generated directly by using the standard
look-up table for the radiance/Tb conversion provided for each image. The conversion table was
formulated based on the Planck function and sensor’s spectral response functions from which

the approximated conversion formula is given in equation (1) (MSC, 2009):

2hV;
B(T,)= m (eq.1)

K a1 +a2iTp)

Where,

Bi : sensor Planck function of channel i

Tb : brightness temperature

Vi : central wave number of channel i

ali, a2i: band correction coefficients of channel i
h : Planck constant

k : Boltzmann constant ¢ : speed of light

Values of the constants a1 and a2 for each band of MTSAT-2R are given in Table 2. In this
context, the brightness temperature Tb is the equivalent temperature at the surface of the
objects under the observation (along with the FOV line of sight) from which the measured
radiance was first released. Values of the constants a1 and a2 for each band of MTSAT-2R are
given in Table 2. In this context, the brightness temperature Tb is the equivalent temperature at
the surface of the objects under the observation (along with the FOV line of sight) from which
the measured radiance was first released.
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The derived Tb map from objects that appear on the satellite image, only the cloud section
of the image that was considered. The Tb threshold was applied at each of 20°C in the
formulation of cloud cover image. This can make most off unnecessary objects such as non-rain
cloud is filtered out from the map. The identification of cloud type on the image can refer that
cloud pixel with a temperature less than -40 are likely to be rain-cloud like cumulonimbus;
however, these can be cold high clouds like cirrus also. In this work, the brightness temperature
data on used cloud images were classified into three classes (at the different interval of 20°C)
as described in figure 2 (Vincenzo L. and Roberta A., 2002)

Table 2: Value of the constant a1 and a2 for each MTSAT-2R band [3].

channel Wavenumber Band correction coef
V (cm™) at a2
IR1(10.8 km) 926.4627 0.3597581 0.9987568
IR2 (12.0 km) 835.6672 0.2195110 0.9991676
IR3 (6.8 Um) 1476.6898 0.3645235 0.9991492
IR4 (3.8 Um) 2684.1181 2.4635230 0.9967825
Class B'{hl‘{.:{n)gc B':'i':!zn)gc cloud types 'Z
2
- warm Clﬂllll
1 [ 255285 [-2000 0 [: ol ocurees
&
- mixed clouds .
233.253 |-40 to 20| iuer droplets k
and ice (l_\ sta o
213.253 | <40 [ hugemixes cloud SAE oud

Figure 2: The classification scheme of cloud-top temperature map Examples of the classified
CTT maps, class1: warm cloud, class 2: water droplet and class3: cumulonimbus cloud.

2.3 Cloud texture analysis

Due to significance and simplicity, the statistical approach GLCM is applied for satellite
cloud image texture extraction. Gray Level Co-occurrence Matrix (GLCM) is a statistical method
of examining texture that considers the spatial relationship of pixels in an image. This method
characterizes the significant texture of an image by measuring the presence of the specific pairs
and spatial relationship of the cloud object in an image including Energy, Homogeneity, Contrast,
and Correlation [9]. The method to extract the cloud texture feature vectors is shown in figure
3.
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Figure 3: Extraction of the cloud texture feature vectors.

In this research using the 4-distance vector, in four directions the GLCM is created for
cloud object measuring. The cloud texture measures contrast, entropy, correlation and
homogeneity for totally 16 GLCMs which are calculated by the GLCM formula presented in table
3. The average value is calculated for the texture measures all GLCM variables. These average

results are used as the texture feature vector.

Table 3: Descriptors used in Gray Level Co-occurrence Matrix.

Type of GLCM Descriptions Equation

Contrast Measure the local variations in the gray-level co- Zu—jﬂ G J)°
occurrence matrix. L

. Measure the closeness of the distribution of 3 PG j)

Homogeneity ) . = 1+1i- jl
elements in the GLCM to the GLCM diagonal. v

Entropy The entropy is a measure of randomness of grey Z”_jlz PG, j)?
level differences. i

) A measure of how a pixel is correlated to its pG. Jj)

Correlation ) o ~ 14 li— 1

neighbor over the entire image. v

2.4 Texture similarity computation

The similarity between different cloud image feature vectors is computed using the
Euclidean distance formula. Euclidean distance formula for comparing the similarities between
different cloud images was used. The similarity between the gray levels feature vector of the
initial cloud image, and the gray levels feature vectors of the compared image were calculated

by the formula mentioned in the equation (2).

Distance = /(GLCM(t)-GLCM(t+l))2

Where t: initial cloud image
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2.5 System performance and evaluation

The most standard unite of measuring the performance of cloud classification is precision.
This method is used to evaluate the performance of the system for the cloud image retrieval. In
this research, the performance of the system is evaluated on the basis precision from the
retrieving the images. Precision is defined as the ratio of the number of the relevant images to
the total number of the images. It is a measure of the accuracy of the system and can be defined
as equation (3) [10]:

No. of relevant images

precision =
Total number of images (eq.3)

3. Results and Discussion

3.1 Cloud/rainfall leading Brightness temperature extraction

The intensity of rainfall amount depends directly on the type of cloud where heaviest rainfall is
from a cumulonimbus cloud and light rain normally from the stratiform cloud. As these clouds naturally
locate at a different altitude, therefore, their usual CTT tend to be distinguishable on satellite TIR images
where cumulonimbus clouds have significantly lower CTT as their top surface situate much higher
compared to the stratiform cloud, or other middle or low clouds. As a result, it is possible to identify
the cumulonimbus cloud based on data of CTT and this knowledge can be related to the amount of
the observed rainfall later on. Also, the amount of potential rain clouds as a whole (not only
cumulonimbus) can be linked to rainfall observed each day which is also discussed in detail in this
section.

The first research was conducted to examine general characteristics of the hourly CTT on the
used MTSAT- 2R satellite images and amount of maximum 3 hours rainfall observed in the region that
was classified into four groups: 0-20, 20- 35, 35-90, and more than 90 mm per hour. The classes
represent days with light to very heavy rainfall respectively.

From figure 4, it can be concluded that sign of the rain cloud appearance (e.g., clouds with a
temperature less than 233 K) are quite significant with rainfall intensity. Also, for heavier rain day, the
fewer CCT values were normally found (where the CTT as low as 192 K could be found). The
relationship between cloud/ rainfall was investigated based on data of minimum CTT in the specified
period and total rainfall amount observed during that period from some weather stations. The
assumption is that the lower the CTT, the higher amount of rainfall observed.

Amount of rain rate is known to be related to the CTT of the rain clouds where the lower CTT
indicate the higher amount of rainfall created. However, based on several previous studies, the pattern
of this relationship is still depend to the period and places of the research. Most studies focused mainly
on the cloud/rainfall relationship based on data at selected stations. Therefore, their results still cannot
explain the variety of the cloud/ rainfall relationship. To gain more knowledge of this cloud/ rainfall
distribution, covering wider area rain/ cloud record using cloud texture-based classification is needed,
which is significantly fulfiled in this research.
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Figure 4: Comparison between rainfall amounts and the lowest CTT in 96 hours.

3.2 Texture feature extraction

The gray levels feature vector is represented by the frequencies of pixels that occur in
each of the quantized bins. The texture feature vector is computed by taking an average of all
the values of texture descriptors contrast, correlation, homogeneity, and energy, computed from
the 16 GLCMs. The example of the average texture feature vector of the infrared satellite image
is presented in Table 7.

Table 7: Average of the Texture feature vector.

Contrast Correlation Homoaeneitvy enerav

Average value
2.55639 1.04469 0.61388 3.725275

As a result of 4 texture feature vectors, GLCM values (contrast, correlation, homogeneity,
entropy) of each image have similarity trend as show example MTSAT image on 24 March 2016
(00:32 UTC time). These values will be averaged to be a particular value for further similarity
computation.

3.3 Similarity computation

The similarity between the different image is computed by the Euclidean distance formula.
The similarity values of the image are evaluated with another image to compare the distance
between each other. The reason for similarity value is to match cloud texture characteristic with
other images which can be identified cloud motion based on time variable. As a result of similarity
computation, pair images which have nearest values will be assumed as the same cloud/ rain
scenario. For example, at 00: 32 and 06: 32 hour of images in UTC time is the nearest images
from similarity computation. Also, it has 11.2 and 10.06 mm/hr of rain intensity. These particular
results can be determined that both images are a high possibility to have the same of cloud/rain
distribution pattern.
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The similarity value of one image is matched with another similar image as same cloud
scenario. Then, matching image is compared with the measure rain rate from TMD observation
in local time. If the matching image and the rain rate have the same rain scenario, it is assumed
that cloud classification using cloud brightness temperature and texture analysis is precise. The
main components of the cloud image analysis system are the cloud brightness temperature and
cloud feature extraction. There are many features in the remote sensing image; feature selection
is important to relate with rainfall information. The texture is an important feature in the cloud
image. Different atmospheric conditions as rain and non-rain can be extracted by the feature
pattern, and the gray level feature can differentiate between different types of clouds.

The performance of the system is evaluated by the precision in retrieving the images.
Different numbers of images are all interesting period, and the precision is calculated from the
formula mentioned in equation (3). The precision is evaluated based on the relevant scenario to
all scenario: this research, the amount of cloud scenario which including IR1, IR2, IR3, IR4, and
VIS channel are 2300 scenarios. As a result, the cloud classification algorithm provided relevant
image scenarios about the 2012 scenario. Thus, the precision of cloud classification algorithm
in this research is 87.5 percent. The precision is quite high in case of retrieving the images by
the two features gray level, texture from cloud brightness temperature and cloud pattern.

Table 6: Example of similarity value between the first cloud image and the rest images.

Image(hours) Similarity Image(hours) Similarity Image(hours Similarity
value value ) value
1 0.000000 9 1439.089390 17 7141.580575
2 1360.364368 10 1441.178401 18 1405.497849
3 6911.147043 11 1442.781092 19 1439.133895
4 5515.281502 12 1442.671812 20 7154.717452
5 1437.953673 13 1443.117009 21 1441.644547
6 1442.224811 14 1402.967636 22 1441.736514
7 1440.489052 15 5.766435 23 1442.225960
8 1440.401065 16 1443.613611 24 8589.913291
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4. Conclusion

Developing cloud classification algorithms, and cloud rain was the focus of this research

for the future rainfall forecast improvement affecting the urban living. An automatic, simple cloud
classification algorithm has been presented in the identification of cloudy pixels for the retrieval
of cloud-related parameters (e.g., cloud heights) especially for clouds, which contribute to rainfall.
Based on the cloud type algorithm developed and comparison with the observed rain gauge
data, the conclusions are that satellite rainfall estimation using thermal infrared data depends on
derived relations between satellite-observed clouds and rainfall. High clouds were filtered off at
the beginning of the classifying process using a split-window technique which the threshold
temperatures T11 (IR1) < 233 K (- 40°C). However, derived relationship from one specific location
is not related to another and low correlations between satellite data and rain gauge observations
were found.
From the analysis of cloud and rainfall distribution and knowledge of weather information, it can
be concluded that patterns of cloud and rainfall distribution in southern, Thailand are the product
of the combined effects among several factors. Most observed rain occurred in interchange to
rainy season March - May 2011.

The GLCM method of texture-based image retrieval considers the spatial relationships of

pixels. It allows computing the texture of an image by specifying the offsets and the distance
vector; these offsets can be defined in different directions with different distances with the pixel
of interest.
Calculating the similarity between the images is the Euclidean distance, which is used to find the
similarity between the cloud images. The similarity between image texture is computed to provide
the weight to cloud feature. After the assignment of the weights to the different cloud features,
final similarity value is computed between the images.

The performance of the analysis is evaluated by the precision which was calculated as
the ratio of the number of relevant images to the total number of images retrieved which results
in 87.5%. As a result, it can be suggested that the implementation is suitable for short-time
forecast and gathering with other sources such as social sensing data for better accuracy and
reliable for the application which can be much more useful for the urban living, especially
influencing people's choice of activities. For future research, it should be studied focusing on

how the weather impacts on urban-living activity patterns in different areas.
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Abstract

With the rapid urbanization in many cities in developing countries, urban traffic congestion
and environment issue are becoming increasingly rigorous and prominent. How to become green
cities is raised as the mandatory urban development issue all over the world. Green transportation
is a low-carbon and environmental traveling mode which is one of the significant aspects to
support the green city concept. This paper examines the pedestrians’ perception on the
Glangmuang road walkability perspective to support Khon Kaen green city by revealing the
situation of green transport mode, walking, in Khon Kaen City. Towards green cities in developing
countries, green transportation should be promoted. It is not only good for the decrease of
energy consumption, the ease of traffic congestion, and the improvement of air quality but also,

as a return to leisure and healthy lifestyles, good for the improvement of citizen’s quality of life.
Keywords: Green transportation, Green cities, Khon Kaen City
1. Introduction

Sustainable cities or Green cities are critical to sustainable development, given their
position as engines of economic growth, centers of population growth and resource
consumption, and crucibles of innovation and culture [1]. Recently, sustainability has been one
of the most trending issues in many cities in developing countries as well as in developed
countries all over the world, particularly in Thailand. Most of great efforts have been made
through sustainable urban planning and design to enhance the quality of urban life.

Regarding the rapid urbanization and economic development in developing countries,
urban transportation has already become one of the predominant environmental issues that are
contributing to both local and global environmental concerns. The existing studies on developing
Asian cities showed the fact that issues in the transportation sector need special attention to
realize the environmental sustainability issue of cities. Especially, air pollution in the city is driven
primarily by emissions from the transportation sector. Thus, towards green cities in developing
countries, good transport or sustainable transport system in the city is imperative for citizens’
quality of life and has significant consequences for the growth of the economy and the health of

the environment and as a whole.
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According to the success of green city development, it is advocated that to make these
cities sustainable, a comprehensive research of their urban management systems is essential
[1]. This study revealed that green mechanisms within urban management concerning green or
sustainable urban transportation in Khon Kaen City, Thailand would offer appropriate solutions
for their environmental problems.

From the perspective of modes of transportation, green transportation system includes
walking, bicycle, regular public transport and rail transport [2] Therefore, the primary objective of
this research is to examine the pedestrians’ perception on the Glangmuang road walkability
perspective to support Khon Kaen green city promoting the green transport mode, walking, in
the city.

2. Research Methodology

To study the pedestrians’ perception of the Glangmuang road walkability. The analyzed
results were conducted from a comprehensive field survey distributed among the pedestrians in
Khon Kaen City, in order to measure their perception with the walkability issues on Glangmuang
road. The surveys were carried out on interviewing randomly selected people in the Central
Business District (CBD) of Khon Kaen city along the Glangmuang road where there are many
offices, shops, and schools located in this area in January 2018. Then data were analyzed
through descriptive statistic for examining the Glangmuang road walkability’s perception from

the pedestrians’ point of views.
3. Research Results

This section summarizes the analysis carried out on the data obtained from the survey and the
descriptive statistics of the respondents are provided in Table 1.

As shown in Table 1, the majority of respondents is female (70%). Furthermore, most of the
respondents are the Private employee (34.7 %) and the government officer (20.8%). However, among
the total respondents, there is 45.8 % who do not have a driving license, and this group is the dominant
pedestrians who select Songtaew as their urban transport mode to access the Glangmuang road.
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Table1: General Characteristics of Respondents

Characteristics Statistics
1. Gender Male (30%), Female (70%)
2. Age < 15-year-olds (13.1%), 15-20-year-olds (22.3%),

21-30-year-olds (22.9%), 31-40-year-olds (18.3%),
41-50-year-olds (16.6%), 51-60-year-olds (6.0%),
> 60-year-olds (0.9%)

3. Education Lower than undergraduate (67.3%),
Undergraduate (30.7%), Graduate (2.0%)
4. Occupation Junior high school student (17.1%), Senior high school

student (16.4%), Government officer (20.8%),
Private employee (34.7%), Business owner (9.1%),
Others (1.8%)

5. Driving license None (45.8%), MC (17.1%), Car (13.5%), Both (17.3%)

Regarding the mode share of respondents to access the Glangmuang road, as shown in Figure
4, it revealed that there are the respondents who use Songtaew 42 %. The respondents who
select car as their dominant transport mode going to Glangmuang road (40%) because the most
of them have car driving licenses and driving car is more convenient and safer for them than
using Songtaew [3] then most of them prefer car more than Songtaew getting to this area.
Considering the frequency of walking along Glangmuang road, it reveals that 40% of the
respondents are going to walk along the Glangmuang road almost every day. For the duration
of walking along Glangmuang road, most of the respondents (48%) took the time along the
Glangmuang road around 3-10 minutes as shown in figure 2.

m Almost everyday m Once ortwice a week m Once ortwice a month Never

Figure 1: The frequency of walking along Glangmuang road.
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More than 20 mins

10-20 mins

Lessthan 3 mins

0% 10% 20% 30% 40% 50% 60%

Figure 2: The duration of walking along Glangmuang road.

Figure 3 shows the reasons for walking along Glangmuang road. It is seen that more than
60% of the pedestrians enjoyed shopping at vendors and shops along the Glangmuang road
which is the dominant reason of vibrant activities along this road inducing the people to visit and
enjoy walking along this road.

Furthermore, this study also considered on the problems clarified by the pedestrians which
showed that most of the respondents raised the negative issues about the security problem,
dark sidewalk environment at night, narrow walkway, rugged walkway, lllegal parking,
Carelessness by the driver at the crossing. However, most of the respondents also pointed out
the affirmative issues of the Glangmuang road’s walkability environment which are active street
users including traders and vendors as well as the diversity of visitors including young
generations and family.

Others -
When the sidewalk is comfortable enough to walk on _

Enjoy walking by exercise '

Enjoy walking by taking a walk along the road -

0% 10%  20% 30% 40%  50% 60%  70%
Figure 3: The reasons for walking along Glangmuang road.
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M Private car m® Motorcycle mSongtaew On foot

Figure 4: The means of transport to access Glangmuang road.

4. Conclusion

Admittedly, green transportation is a practice goal, explicitly referring to the convenient,
safe, efficient, low- pollution, humanized and diversified urban transportation system to support
the green city development. It should adapt to the environment-development trends, coordinating
with the ecological environment and urban development. The research is the first small attempt
to reveal the situation of walkability issue in Khon Kaen City, especially on Glangmuang road
which is the main road in the city. Since green transport advocates the decreased use of private
cars, the increased use of public transport, walking, and bicycle [2], it should be promoted more
as a pollution-free, low-cost, and space saving transportation system suitable for all travelers in
the city. The green or sustainable transport system is not only a low-carbon traveling mode but
also a return to leisure and healthy lifestyle of the citizen. Therefore, it should be studied further
regarding the policy development of green transport mode in Khon Kaen City towards the green
city for saving energy, reducing carbon and improving the environment of the city.
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Abstract

This paper shows the results of field survey on lighting in ancient Sim temple buildings.
Ancient Sim in the past was the main building in a temple for Buddhism monk to gather for daily
activities. Nowadays, when the modern Sim building has replaced the ancient Sim, temple visitors
come to see the ancient Sim building for cultural and heritage tourist spots. The field surveys
were conducted in three temples in Khon Kaen, three temples in Nakorn Pranom and two
temples in Mahasarakham.

The information obtained from the survey are: Sim building configurations and existing
lighting conditions. Lighting quantity was measured and compared with standards used in
Thailand (TIEA) and international countries (CIE, IESNA). The results shows that illuminance levels
for Sim visual tasks such as circulation and some walls meet the standards but most of the
areas, the illuminance levels such as altar and mural painting on the interior walls are lower than
the minimum suggestions. The lighting installations are florescent and LED tubes with uniformly
laid on the ceiling. Only Sim building in Wat Sra Thong, Khon Kaen that highlight lamp is used
for lighting the main Buddha statue in the altar. The initial guidelines derived from the survey are
that the lighting quantity could be improved to provide better lighting conditions for modern visual
tasks of the building. The lighting quantity is to promote visual environment of the sacred space

by lighting design techniques.

Keywords: Sim temple, Lighting, Northeastern
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Abstract

This article aims to explain a status of academic outputs in study of Migration Ethnics
Groups of Boeng -Tai in Chi River Basin. The review of this article is based on 35 samples of
academic outputs published during 1984-2017 A.D., i.e. texts, research reports, articles,
conference papers and theses, then to present all analyzed data by description In difference of
Spatial Ability space relationship to migration a study of Migration Ethnics Groups of Boeng -Tai
in Chi River Basin and some related areas assumption and education in different of Spatial Ability
to migration speculation of ethnic groups. The importance of the cultural landscape (Cultural
landscape) The social, cultural, and economic structures linked to government in the period
Which has identified relevant educational guidelines in the study found: 1)Spatial Organization
2)Culture Ecology 3)Historic Sites that affect Characteristics of ethnic groups or ethnic groups
(Ethnographic Landscape) There are various study approaches and some related areas into 35
main contents, study to area and cultural contexts from the vernacular house study overall
objectives of study Migration Ethnics Groups of Boeng -Tai in Chi River Basin into 2 types of
information. 1) Migration Ethnics Groups of Boeng -Tai in Chi River Basin into 12 main contents,
2) Spatial Ability of Migration Ethnics Groups of Boeng -Tai into 23 main contents, to promote
an interdisciplinary study.

And obtained a rationale from the study that Migration Ethnics Groups of Boeng -Tai
have displaced immigrants. But most of them live in the boundaries of the central and
northeastern regions of Thailand. Thus, resulting in an integrated culture Because it is a
community that interacts with both regions.

From the study of Migration Ethnics Groups of Boeng -Tai in different residential areas Causing
changes from the original Both in tradition the traditional tradition that fades away. Including the
style of architecture that adjusts the lives Affecting the house that has been modified to add
more space by using modern materials and construction technology to replace

Keywords: Boeng -Tai, Chi River Basin, Migration Ethnics Groups, Status of Academic Outputs
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Abstract

The Monumental Building of Prathep - widhayakhom (Khoon Parisutho, venerable

monk) is designed for the memory of his cremation ceremony, for people to study his

Keywords: Architectural Design, Sustainable Design, Environmental Impact
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