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Abstract Karamak in North Galesong is a fishing
village located adjacent to Makassar Strait. Temperatures
can reach more than 40°C; as well as in the house units,
temperatures can reach up to 37°C during the day in the dry
season. From the thermal comfort aspect, it is then far from
comfort to do activities. It has an impact on changes in the
occupant's attitude in choosing the activity space. The
research objectives are to find the differences between
indoor and outdoor temperatures that affect community
response to the transfer of their activities from indoor to
outdoor during the daytime with the aim of finding a
comfortable activity atmosphere so that activities can be
more optimal. The method used was to conduct thermal
measurements on the macro and micro scale, including
temperature, humidity by the HTC-2 to measure
temperature and humidity, while for wind speed using an
anemometer. Macro scale climate measurements were
carried out in outdoor and micro-scales in indoor of the
stage house units. Data collection was carried out
simultaneously in the rooms in the sample house. The
measurement results were presented in the table. The
analysis was used in a comparison between outdoor and
indoor climates. Measurements also take off people's
perceptions of indoor-outdoor thermal as supporting data
measured by the tool. The study has given information
about the coastal climate effects on microclimate
conditions (residential units) so that it became hot during
the day. This study also provided insights for planners and
policymakers going forward in response to heated
conditions. The microclimate made the residents move the
activity space to outdoor that was more comfortable and

able to support their activities.

Keywords Climate Impact, Community Responds to
Climate, Livelihood, Adaptation, Local Climate Scenarios

1. Introduction

Thermal comfort is an assessment of one’s satisfaction
with the environmental surroundings, in which an
individual depends on factors such as indoor temperature,
activity level, clothing, and relative humidity [1].

This situation can increase the resident's activity and
creativity in space, and affect the decision of someone or
group to use space. The lack of human comfort has a
direct effect on workers' productivity and an indirect
impact on production, economy, and environment [2-3].
In a warm climate, heat waves increase human heat stress
and morbidity and decrease productivity [4-8], their study
results showed that people's behavior was highly
dependent on the outdoor thermal conditions, concerning
the expectation of the weather and its activity.

Climate factors that influence human thermal comfort
according to Auliciems and Szokolay [9], Stathopoulosa
[10] depend on climate variables (radiation, air
temperature, humidity, and wind speed) and subjective
variables in some individuals, such as clothing,
acclimatization, age, sex, obesity and health, food and
drink type consumed, and color skin. Putra [11] defined
thermal comfort as a sense of satisfaction from someone
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to deal with the thermal environment. Climate plays a
significant role in influencing the community's response
to the use of coastal settlements during the day, which has
an impact on the emergence of new habits of residents to
move all their activities from the body of the house
(indoor) to the more comfortable outdoor, especially from
11.00 am. to 3.00 p.m. In general, people gather in a
limited number of 3-6 people spending time in open
spaces, even if the shaded r exceeds that amount. Many
activities were carried out, such as socializing, napping,
parenting, playing, eating, and working. At present, the
occupants' activity room has moved from indoor to
outdoor during the day. The house was originally a center
for daily activities, social and cultural, gradually changing,
a shady outdoor area and sheltered to be the people's
choice for daytime activities.

There have been a small number of studies on thermal
comfort for the external environment [12-16], however,
they have not specifically discussed its relation to the
community response why choosing outdoor for activities.
Based on this statement, research is arranged to determine
the occupant's response to changes in user space activity
from indoor to outdoor.

The research objectives

The climatic conditions are extreme and discomfort in
coastal areas. Especially in the dry season, temperatures
can reach more than 40°C, which has an impact on the
settlement environment temperature. One of the
parameters that affect human performance is temperature
comfort. People have daily routines related to economic
and social activities, and comfort in activities would be
able to increase the quantity and quality of these activities.
It may be one of the reasons for moving these activities
from indoor to outdoor. Therefore, the research objective
is to find the difference between indoor and outdoor
temperatures that affect community response to the
transfer of their activities from indoor to outdoor during
the daytime. A similar study conducted by Chen and
Edward [17], who adjusted outdoor comfort with
occupant [activity also, that the microclimate also
influences] the decision whether to use the room. The
difference between this research from others is this study
researcher not only see outdoor conditions that affect the
occupant's activity in it but also find out things that affect
indoor conditions to be uncomfortable to move inside
during the day, such as house materials, openings, and
densities as well housing configuration.

2. Materials and Methods

The study uses macro and micro-scale thermal
measurement methods. Thermal measurements include
temperature, humidity, wind speed, and occupant
perception. The equipment used is the HTC-2 hygrometer
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to measure temperature and humidity, while for wind speed
using the Anemometer. Macro-scale measurements are
implemented in residential environments, such as beaches,
green open spaces, and guard posts. Micro-scale
measurements are done on the units of the house on stilts
involving the living room, service room, and terrace. The
room selection is because it is a place that is widely used
for joint activities and interactions. Sampling is done
randomly indoors and outdoors. To obtain data accuracy,
the researchers placed the measuring instrument for 10-15
minutes simultaneously inside and outside the room to
make the device in a stable condition in retrieving data.

The data collection was carried out by several people
from 11.30am to 2.30pm for a week. Taking these hours is
based on a pan of residents' information that temperatures
start to heat from 11.00 am to 3.00 pm. Data is taken on a
sunny day in October when the beach temperature reaches
more than 40°C.

The number of samples was represented by 31 houses or
around 15% because there were around 200 houses on stilts.
Next, make measurements in the form of graphs and tables
to determine the average temperature, humidity, and wind
speed conditions of each housing unit. To further enhance
the data validity, the researchers also used community
response data on the comfort level of the room using a
closed questionnaire. The assessment of public responses
to the principle of thermal sensation using the
ANSI/ASHRAE standard [18], which has been developed
for use in heat-sensitive people is +3 (heat), +2 (warm), +1
(slightly warm), O (neutral), -1 (slightly cold), -2 (cold), -3
(cold). However, its implementation in this study was only
divided into five flavors to make it simpler and younger
understood by respondents who are a fishing community
group in rural areas that have a different climate (humid
tropics).

Measurement of respondents' perception used a Likert
scale with a sample of 40 people and the sample is the
population at the time of data collection that is active and
uses public and semi-public spaces. On the scale,
measurements use positive questions for outdoor, whereas
indoor use negative questions because less space is used
during the day. The resulting data is wused for
cross-checking with data taken from measurements using
tools. The measuring of the optimal temperature data uses
the formula [19-20].

Tmrt + ( Tav10 Va) (1)
1+V10Va

Operative temperature (Top) is a metric that combines
the effects of air and the average temperature of radiation
and is estimated to assess the effects of microclimatic
conditions only. Average radiation temperature (Tmrt)
(°C); Air temperature (Ta) (°C); Air Speed (Va) (ms™). The
analysis uses a comparison between outdoor and indoor
climate conditions and public perception. Simple statistical
data is performed, and a statistical analysis scheme is
developed to handle most data and ensure the validity of

Top =
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the results. The settlement is located in a coastal area and directly

Research Location. The research location was in  borders the Makassar Strait. Its form is irregular, congested,
Karama Hamlet, Aeng Batu Village, North Golesong and unplanned, with the form of buildings on stilts and
District, Takalar Regency, South Sulawesi Province, landed houses. The settlement is directly adjacent to the
Indonesia. The location is directly adjacent to the Makassar ~Makassar Strait and faces westward. The settlement is
Strait and is a fishing settlement; it can be seen in Figure 1.  inhabited by fishermen.

(4)

30

Masjid Bt @) ~in

TarraMerice, M3 021 Indonasia

Figure 1. Research Location, map of Indonesia - South Sulawesi Province - North Galesong District-Aeng Batu Village-Karamak Hamlet (source:
Google)
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3. Result

Based on field data, climate data obtained include
temperature, humidity, and wind speed in outdoor and
indoor rooms. The house sample position and form in
Figures 2 and 3 show the Green Open Space (GOS)
location and condition in Karama village. In the GOS,

people use bamboo/wood benches (bale-bale) for activities,
the Guard Post GP) is a place to interact, play, and rest. The
presentation of images needs to be an initial description of
the thermal conditions of the sample, with the images then
research hopes the reader can predict the thermal
conditions of the place which can then be proven by
measurements.

The house form that is the sample for temperature measurement

Figure 2. Position and house sample
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GOS (Green Open Space) location directly on the beach is a place that is widely used by the community to carry out various activities such as work,
interaction, play, relax/rest. GOS conditions are shady, windy, airy, close to boat parking and fishing equipment. People generally work under trees, and
sometimes they are in groups, but some are on themselves.



Civil Engineering and Architecture 10(3): 800-815, 2022 805

GOS spaces bordering the beach are also visited by visitors from outside the village for recreational purposes and hold fish-eating parties with family
and friends

GP (Guard Post) bordering the village road is a place protected by a roof, becomes a night watch station when controlling the village. In the daytime,
people use it as a social interaction space, play, and rest

Figure 3. Position and condition of GOS and post guard station
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Table 1. Climate Temperature indoor

No Guest and living room Room under the house (kolong) Service room on house Terrace

R T = =
H.1 40.2 0.1 36.10 30.5 0.2 31.12 37 0.1 345 39 0.1 35.50
H.2 38 0.1 35.00 31.4 0.1 32.00 38 0.1 35.0 37 0.1 34.50
H.3 375 0.1 34.75 30.5 0.2 31.12 37 0.1 345 36 0.2 34.34
H. 4 38 0.1 35.00 323 0.1 32.15 35.6 0.05 335 34 0.3 33.27
H.5 34 0.1 33.50 31 0.2 31.41 34 0.2 33.2 33 0.2 32.59
H.6 344 0.2 3791 325 0.2 32.00 343 0.3 335 35 0.1 34.00
H.7 37.3 0.05 33.03 30 3.6 30.29 38 0.05 35.0 36 0.1 35.50
H.8 36.8 0.1 34.81 30.5 0.2 31.12 37 0.1 40.4 35 0.1 33.50
H.9 36 0.05 33.66 31 0.2 31.41 36 0,0 34.0 36 0.1 34.00
H. 10 32 0.05 32.41 30.5 0.3 31.05 33 0.1 325 31 0.2 31.41
H. 11 33 0 32.00 31.5 0.1 31.75 33 0.1 3255 345 0 32.00
H. 12 37 0.05 32.83 30.8 0.3 31.24 335 0.1 32.8 34 0.5 33.38
H. 13 38 0 32.00 30 0.4 30.67 36 0.1 34.0 34.6 0.3 33.59
H. 14 37.8 0.1 34.90 31 0.2 31.50 37.8 0.1 349 39 0.1 35.50
H. 15 37 0.05 34.07 31.5 0.05 32.00 37 0.1 345 34 0.1 33.00
H. 16 37 0.05 34.07 31 0.1 31.00 335 0.2 32.8 36 0.1 33.00
H. 17 36.5 0.05 33.86 31 0.05 31.50 37 0.2 349 36.1 0.1 34.05
H. 18 38 0.05 34.49 30.5 0.3 31.25 34 0.2 33.2 345 0.1 33.25
H. 19 37.03 0.15 32.00 30 0.3 30.83 37 0.05 34.1 34 0.1 33.00
Ave. 36.61 0.087 34.02 30.92 0.39 31.34 35.72 0.19 342 35.19 0.153 33.65

H =House unit, Temp. = Temperature, Ave = average, TOP = Operative Temperature Table informs that, the highest temperature is in the living room, the average is 35.60°C at 11.30 p.m. - 2.30 p.m. with an average wind speed
of 0.11 ms™, and a TOP of 35.53°C. While the lowest temperature is kolong with an average real temperature of 31.32°C, and TOP of 31.33°C, and an average wind speed of 0.64 ms ™'
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Table 2. Climate Temperature Outdoor

Green open space (GOS) and Guard Post (GP) Beach
Location Real temp. TOP Humidity Wind speed Wind speed . Real TOP Humidity Wind speed Wind Speed
Cc c o (av_e1 (ma_)lg) Location temp. ° % (ma_)lg) (ave) ms™
ms ms C ms
GOS.1 33 32.8 70 8 133 1 40 40 50 13.1 8.65
GOS.2 29 25.6 71 5.85 9.4 2 39 39.1 53 13.4 7.3
GOS.3 34 29.4 65 4.13 8.1 3 40 40 45 14.4 9.45
GOS.4 33 26.0 70 1.4 2.6 4 40.4 39.97 39 14.9 8.45
GOS.5 31.8 24.8 71 1.25 2.3 5 40.8 41.12 38 15.4 8.7
GOS.6 29.7 26.4 71 6.4 12 6 384 38.54 42 15.8 10.4
GOS.7 333 279 67 2.7 4.6 7 39.4 39.46 41 12.2 7.85
GOS.8 31 279 63 8.05 15 8 39.2 39.28 41 11.7 7.4
GOS.9 29.6 21.9 77 9.15 13.6 9 39 35.38 53 133 7.3
GOS.10 32.12 28.6 65 6.6 11.7 10 422 41.97 64 15.1 8.6
GOS.11 31.51 279 67 6.13 15.3 11 40 40 59 14.7 9.4
GOS.12 30 272 71 9.8 14.8 12 40.8 40.7 58 15.6 10.1
GP-1 30.3 274 70 8.8 14.3
GP-2 29.5 25.8 81 4.8 7.6
GP-3 32 25.5 68 1.5 2.7
Average 31.49 27.48 69.56 5.89 10.03 39.93 39.63 49 13.04 79

Note: Temp. = Temperature., Ave = average, TOP = Operative Temperature
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Table 1 shows the microclimate (1) and macroclimate
value (2) based on field data and optimal calculations
according to ANSI/ASHRAE 55 (2013). Table 1 shows the
data taken in the micro (indoor) rooms which include the
living room, family room, terrace, service room, and pit.
Table 2 contains macro (outdoor) data that includes GOS
and beaches.

Table 2 shows the real value of the temperature,
operative temperature, humidity, and wind speed in
outdoor fishing settlements. Low temperature correlates
with high humidity and high wind speed.

Figure 4. Various activities undertaken by the residents

Table 3. Climate Temperature out door

Kolong is a space that is shaded by the body of the house

Terrace and is open so that air is free to flow in it, and almost all the
Real Top Humidity =~ Wind speed ~ Wind speed activities of the occupants of the house during the day take
temp. % (ave) m/s (max) m/s place in that room.
359 33.65 60.82 0.15 0.73
Table 4b. Perception of respondents to the comfort of GOS
GOS and GP
Real Top Humidity Wind speed Max. Wind Respondent feeling ~ Number of respondents  Score  Total
temp. % (ave) m/s speed, m/s Cool 5 0
31.5 31.06 70% 5.89 10.03 Slightly cool 15 4 60
Beach Comfortable 23 3 69
Real Top Humidity Wind speed Wind speed Slightly hot 2 2 4
temp. % (ave) m/s (max) m/s Hot 1 0
40 39.63 49 7.9 13.04 Total 40 133
Y= highest score Likert x respondent numbers =15 x 40= 600
Tables 1, 2 and 3 show quantitative values of climatic  x= [owest score Likert x respondent numbers =2 x 40=80
conditions regarding temperature (field temperature and  jpgex of percentage = (133/600) *100 = 22.16667 %
optimal temperature, humidity, and wind speed (average
and maximum) in outdoor and indoor fishing settlements. Table 4c. Respondents to the comfort in a house (indoor)
Low temperature has a correlation with high humidity and . Number of
. . Respondent feeling Score  Total
high wind speed. Tables 4a, 4b, 4c, 4d below, show the respondents
percentage of people's responses and interpretations of Cool 5 0
comfort in kolong, green open spaces, and inside the house. Slightly cool 4 0
The use of these three spaces for analysis of public Comfortable 3 0
perception because these three spaces are the most widely Slightly hot 15 2 30
used activities throughout the day. Hot 25 1 5
Total 40 55

Table 4a. Perception of respondents to the space comfort in kolong
(room under the stage house)

Y=highest score Likert x respondent numbers =15 x 40 = 600
X=lowest score Likert x respondent numbers =25 x 40 =1000

Respondent Number of

feeling respondents Score Total Index of percentage = (55/600) * 100 =9.17 %

Cool 5 0 Table 4d. Interpretation of the score based on the interval:
Slightly cool 13 4 52 Interpretation of respondents Presentation
Comfortable 25 3 75 Cool 0%-19.99%
Slightly hot 2 2 4 Slightly cool 20%-39.99%

Comfortable 40%-59.99%

Hot 1 0

Slightly hot 60%-79.99%
Total 40 131 Hot 80%-100%

Y= highest score Likert x respondent numbers =13 x 40 = 520 Perception of respondents to the space comfort (kolong) =25.19 %, cool
X= lowest score Likert x respondent numbers =2 x 40 = 80 .

Perception of respondents to the comfort of green open space=22.17 %,
Index of percentage =131/520*100 = 25.19 % slightly hot

Perception of respondents to the comfort in a house (indoor) = 9.17, hot
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Comfort can be seen from the number of residents who
do the activity of rest (sleeping) in a shady open space and
are protected both by home and trees.

4. Discussion

4.1. Green Open Space (GOS)

GOS in Karama settlement (Table 2,3 and Figure 3) has
TOP (Operative temperature) of 27.48 °C, an average
temperature of 31.49 °C, a humidity of 69.56 %, an
average wind speed of 5.89 ms”, and a maximum wind
speed of 10.03 ms™. In calculating the Likert scale, the
public response statement to green open space was very
comfortable at 22.17%. Likewise, with temperature,
humidity, average wind speed, and the resident's
perception, the green open space can be categorized as a
comfortable space for activities.

GOS has many benefits for its inhabitants, as a place for
socialization, rest, and a place that supports a healthy
lifestyle. GOS conditions in the Karama Hamlet are shaded
by trees, and everyone places a bamboo bench (bale-bale)
under a tree as a place to do some activities. This condition
has been stated by Chen and Edward [17] that the
microclimate influences outdoor activities with counters of
people sitting on benches on sunny and shady days. Several
studies [13,21-24] suggested that there was a strong
relation between microclimatic conditions and the patterns
of use of open spaces. Survey studies also show that most
users tend to perceive the importance of green spaces in
improving the thermal environment [25-27], especially by
providing shade during the warmer periods. He points out
that sunny or shady conditions significantly affect people's
desire to stay or leave. Likewise, Lestan [28] said that
spending time outside the home (outdoor) has a positive
value because it will reduce the body's exposure to air
outside the home which may have been contaminated by
artificial materials. According to him, there was also a
definite relationship between spending time outdoors and
various chronic diseases including, obesity, type II diabetes,
high blood pressure, heart disease, asthma, back pain, and
joints. It reminds us of the GOS's existence importance
which has many benefits for the health and the population's
well-being. A study revealed that open space provides
opportunities for people of all ages, especially children and
the elderly, to interact with others and spend their free time
in the area [29]. The presence of GOS to encourage
physical activity is also able to create social contact and
health [30-31].

In addition to thermal comfort, social contact is the most
important thing for people to use GOS. Another reason is
the attractive view to the sea and the desire to observe the
arrival and departure of fisher family members from and to
the sea. During the day, residents spend time outside the
house, especially in the GOS in small and large groups,
generally using the place for interaction and rest starting
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from 9.00 am (after the housework is finished for the
mothers) to Asr prayer (4.00 p.m.).

4.2. Open Space under the House (kolong)

Kolong is an open space located under the house on stilts
that use for members of family and neighbors to interact,
receive non-formal guests, play, and work. This room is
protected by the housing body from heat and rain, has an
average temperature lower than the indoor of the house
temperature that Top is 31.33°C and an average is 31.32°C,
humidity level of 65.9 %, and wind speeds 0.36 - 3 m/s
during the day (Table 1 and Figure 2 and 4). Related to the
population's perception of the space issue calculated on a
Likert scale, then 25.19% has a very comfortable (cold)
answer. When it comes to conditions that are considered
cold, some experts think of it as Telarosa [32] states that
the warm comfortable threshold condition is 31°C and 60%
humidity. Nico [33] said that the temperature of 30°C was
considered normal for this climate (humid tropics), and air
movements of more than 1 ms™ were expected to reduce
heat. But if we read several theories such as Lippsmeier [34]
states that the best temperature in tropical buildings is 24°C
-28°C, humidity between 60 - 70%, and wind speeds of 0.2
ms' 1.5 ms”. According to ASHRAE [35] (Guide to
building a hot & humid climate), a comfortable feeling for
humid tropical is between 23.30°C - 26.10°C with a
humidity of 50% - 60%. SNI (Indonesian National
Standard, 2001) [36] writes that comfortable feeling is
obtained at a temperature of 20.50°C - 27.10°C with an
active relative humidity of 40% - 60%.

Kolong temperature is considered by the local people to
be in cold conditions, but based on the expert's opinion; the
air condition is still high because it is still around 4°C
between home body and service, and 3°C between terraces.
This is due to the level of community adaptation to
environmental conditions; coastal people are accustomed
to being under the scorching sun at about 40°C. When
discussing comfort from the aspect of wind speed,
according to the American Society of Civil Engineers [37],
[38] that the comfortable range (ms™) for sitting activities
is 0-2.6 ms”. Dowall [39] said that the higher the air
velocity above the body, the greater the cooling effect and
the minimum speed needed around 0.2 ms™'. Wind speed of
0.25 ms™ is a comfortable condition without feeling, the
airflow 0.25 - 0.5 ms™ is still in pleasure and it is still felt.
The airflow of 1.0 ms’ 1.5 ms' feels mild to
uncomfortable, and the wind above 1.5 m/s feels
uncomfortable. Based on expert views, wind speed and
temperature local are still in a comfortable range for local
community activities, this can be seen by the variety of
activities that take place in kolong (Figure 4).

GOS and kolong are two spaces that are used the most
during the day by residents for activities, the selection of
the two spaces is closely related to Tables 1, 2, and 3. Table
1 shows the real temperature value indoor average was
36.61°C, and kolong average was 30.92°C, while the
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average temperature for the actual temperature of GOS in
Table 3 was 31.5°C. This temperature condition is then
associated with Table 4 regarding public perception, so that
they feel the kolong and GOS temperature was more
comfortable than other rooms. The two spaces (kolong and
GOS) are shaded and protected. Regarding work or
activities, this is in line with several expert opinions,
namely thermal discomfort in the workplace that can cause
work to be disrupted, as stated by Idealistina [40].
Elnabawi, and Hamza [7] said that the significant influence
of the microclimate in shaping people's behavior and the
use of outdoor space, and Zacharias et al. [41], at higher
temperatures (> 20°C), there is a tendency for people to
move into the shade or, however, out of direct sunlight.
The significant reduction in overall presence at higher
temperatures reflects the compensatory behavior of users

who move into shady conditions or do not use public places.

Kuo-Tsang Huang [42], people tend to use shady and
engage in static activities in hot temperatures. Elnabawi
and Hamza [7], in hot temperatures then heat waves can
increase human heat stress and morbidity, lessen
productivity, and increase heat stress, contributing to
diminishing productivity.

4.3. House Body (Living and Service Room)

Based on indoor measurements, the living room and
family room of the fishing house unit have an average
temperature of 35.60°C (real condition) and a Top of
35.53°C, a humidity of 59.56%, and a wind speed average
of 0.11 m/s. The service room has an average temperature
of 35.40°C (real conditions) and a Top of 35.42°C, a

humidity of 64.78%, and a wind speed average of 0.10 ms™.

This condition is not comfortable to do activities in the
room, and just a few minutes in the room, then someone
will feel hot and sweaty. Likewise, the results of the
calculation using a Likert scale indicate that respondents'
perceptions of indoor comfort of 9.17% are very
uncomfortable. Several factors contribute to the indoor
heat conditions in the fishing house unit, namely: (1)
housing orientation; 2) housing density and configuration;
3) the height of the house from the ground; 4) house
material; 5) closed window models.

Housing orientation

Generally, the houses face to the east and the rest to the
west (residential road) in the fishing settlements. This is
contradicting with Toding [43] that houses oriented to the
South and North are very useful because the sun is only
exposed to the short side of the building. Likewise, Toding

Community Response to Thermal and Its Influence to Outdoor Use

[43] said that the orientation of the sun also determines the
intensity of heat entering a room in buildings in the tropics,
so when building a house it is advisable to minimize the
facade to the west and east.

Density and Housing configuration

Settlement’s form is irregular, congested, and
unplanned (Figure 1), a pattern will block the path of the
wind causing parts deeper difficult to release hot air.
Consequently, the inner settlement becomes hotter. The
building masses placement with a chessboard pattern will
create a more evenly distributed airflow, and the building is
not in the shadow of the wind. A large number of buildings
with lined positions can create turbulence pockets that
contain small air movement and create unusual jump
patterns in airflow [34]. The outdoor thermal comfort
arises from the effect of building mass configuration on the
temperature in an area, finally obtaining a thermal comfort
environment [44,45].

The housing height

The high average of houses was 2 meters from the
ground and has low humidity compared to the ground floor.
This condition was in agreement with the report of Riyanto
[46] who stated that the higher the floor building surface
from the land, the lower the average humidity, and the
closer the house location from the water/river than the
moisture increases.

Material aspects

Zinc and asbestos are a type of material that is widely
used for roofs and walls, both of which are artificial
materials. Figure 5 shows the percentage of the materials
use on roofs and walls of fishermen's houses. The figure
informs the use of 12% zinc and 6% asbestos as a roofing
material, and similarly to walls, almost all homes use zinc.

The front wall only uses wood, about Prasetyoadi [47], a
building was said to be a friendly environment when using
building materials with a minimum prefabricated offsite
system 30% of the total material used, meaning use natural
building materials. Natural materials such as wood and
thatched roofs require high maintenance, making it
unsuitable for the needs of today's society, although
climatically performing well [48,49]. Conversely,
materials that require less intensive maintenance such as
concrete, plaster bricks, concrete blocks, metal/zinc
roofing are preferred. However, these materials are not
recommended to affect the built environment
characteristics or respond to tropical climate [49].
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House Materials
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Figure 5. The type of material used of the houses

The roof is an element that was not protected from heat
and directly related to the sun. The excessive heat from the
roof surface will affect the thermal conditions of the space
inside which will surely increase the energy consumption
for cooling [50]. The average thermal profile of roof space
and roof surface temperature due to the influence of solar
radiation can be seen in Table 5.

Table 5. Thermal roof space and roof surface temperature

. Thermal roof Roof surface
Roof materials
space temperature
Tile roof 27.32 32.99
Zink 29.23 33.28
Asbestos 29.63 34.55

Generally, zinc is used for roofs and walls, wood is only
used on the front wall, and a small part on the side walls for
aesthetic purposes.

Oliveira [3] states that the roof is responsible for about
70% of the total heat gain in a building and there are
significant differences in its performance as to color use
and properties of the material in use. Zinc roofing material
tends to increase the thermal of roof space. According to
Selparia [51], this was because the thickness of the zinc
was thinner and has the highest thermal conductivity value
of 0.482 wm™', When correlating to Figure 5 and Table 5, it
is clear that the use of zinc and asbestos as roof and wall
materials greatly affect the high temperatures in the room
because asbestos has a very low-performance reduction.

Window opening. Table 1 shows the wind speed to the
house is in the range of 0.05 (minimum) - 0.2 (maximum)
ms™', average 0.087 ms which means it has a slight effect

on the human body, because of the ratio between the floor
area and openings is not balanced. The floor area of the
building is around 42 m’ (living room and family),
openings on the left and right sides of the wall with 1 or 2
windows with an area of 0.5 m* / window and an average
facade of 1.5 m? so the total opening is only about 2 m* or
0.82%. Besides, windows generally have a closed type that
only functions for lighting not for air flowing, the airflow
into the house is only through a gap between the floor and
the roof that is deformed, also with the window openings
percentage is less than recommended by Tantasavasdi [52].

Susanta and Aditama [50] Quoted from the Indonesian
National Standard (SNI) [36] that the minimum
requirement for a living room must be ventilated not less
than 5% of floor space, and window 20% of floor space.
The natural ventilation must provide permanent openings
like windows, doors, and other openable. The ratio
dimensional between the inlet and outlet will be highly
influential in the ventilation process, good open inlet space
which about 20% of floor area building. Tantasavasdi [49]
said to achieve both the inlet and outlet dimensions have
the same area so that the total exposure area was 40% of the
floor area. Natural ventilation can provide comfort in the
building through openings/holes to enter the wind flow into
the building as a cooling room that causes residents to feel
comfortable [54-56]. Other studies have also found it
difficult to achieve the right thermal comfort zone in
certain spaces due to several factors, Nugroho [57],
Santoso [58] state that this design is capable of causing
high solar radiation into space. Roonak [59] and Santoso
[58] mention that air circulation was less than optimal due
to the relatively small air velocity into the room.
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The terrace is a transitional space from the bottom into
the house (stilts house), is semi-open, the roof is lower than
the body of the house, and the semi-open walls cause free
air to flow in it. The real temperature is an average of
34.34°C, a TOP of 34.20°C, average humidity of 60.65%,
and an average wind speed of 0.5 - 4 ms”. The terrace
temperature is lower than the body of the house
temperature because the air flows more in the terrace than
in the house, but it is hotter than under the roof because it
has a zinc material roof, the slope of the angle is small so
that it is almost flat, then the heat from the roof feels

Community Response to Thermal and Its Influence to Outdoor Use

directly on the room. The following is the comparison of
the temperature in the room in the house, underneath, and
the house terrace has taken using HT02 Handheld Infrared
Thermal Thermograph Camera, which can be seen in
Figure 6.

The figures above show color gradations that indicate
the level of temperature in these spaces, bright yellow has a
high heat value, then red, blue and brown have the lowest
temperature values. Temperature is taken between 11.00
a.m. and 12.00 a.m. The highest temperature in the house is
32°C; the lowest temperature is 27°C in kolong, and the
terrace temperature is 29°C. The distance between the floor
and the roof is 1.8 m to 2 m. The house site is bordered by
the highest tide. While the temperature at the beach reaches
41°C and GOS 25°C. Figure 6 is closely related to Table 4,
which discusses people's perceptions associated with the
space comfort that is often used. Table 4 shows the public's
perception that under and GOS are comfortable places to
do activities, and it is evident from Figure 6 that the room
temperature is lower than indoor. Likewise, in Table 3, the
real temperature column in GOS™ and GP is lower than in
other rooms, while the terrace temperature is slightly lower
than indoor and coastal, which is a difference of 3.5°C
under than the beach and 4.4°C higher than GOS and GP.
At high temperatures, there is a sense of discomfort and
decreased productivity.

Beach

The TOP of the beach reaches 38.93°C, the real
temperature is 40°C, and the airspeed ranges from 4.2 to
13.1 ms”. When viewed from the aspect of velocity,
according to ASCE [37], wind speed > 5.4 ms’ is
uncomfortable for any activities, and > 2 ms™ is classified
as disturbing blows. This causes the community less
activity on the beach, especially during the day. If there is,
then they put a plastic tent to shelter from the blazing sun. I
addition, if his body is exposed directly by the sun on the
beach then people wear thick clothing with long sleeves
cotton material and wear a hat.

5. Conclusions

Thermal conditions affect the use of outdoor and indoor
space in fisherman's settlements. Based on the study results,
those outdoor thermal conditions are more comfortable
than indoor. The thermal comfort outdoor is strongly
influenced by the presence of trees as air fresheners and as
a protector/shade for the environment. Similarly, the
kolong position is shielded and shaded by the house and
open. It can cause free airflow to enter and left the room.
As a result of these conditions, people put bale-bale and
guard post in that room for doing many activities. In
contrast to the hot and uncomfortable indoor conditions, it
is influenced by factors such as the use of zinc and asbestos
materials for roofs and walls that are good heat conductors,
window conditions and door openings that have less
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percentage than they should, solid and irregular housing
formation that blocks the free airflow from the sea/beach to
the housing. These cause residents to move all activities to
spaces that are protected and comfortable in the daytime.

Compared to previous study, the quality and location are
affected by the main climate factors of temperature and
sunlight. It is proved to have a dominant effect in
determining whether seating is used. Similar to the results
of the test that use tools that can provide a quantitative and
qualitative understanding of the relationship between the
microenvironment, subjective thermal assessment, and
social behavior. This shows a similarity finding on the
seating placement aspect or benches in the outdoor as a
widely used place due to the quality of the climate in the
venue. Similarly, the measurements made on
microclimatic conditions (indoor) with subjective
assessments (space users) are measured by the Likert scale
and changes in occupant activity from indoor to outdoor

The research advantages for researchers also highlight
the cause of the inconvenience of indoor conditions that
affect the subjective perception of society that impacts on
changes in social behavior during the day.
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