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Abstract.
Light from the sun is the need for living things both on land and in the air. The moon,
as a medium that reflects sunlight in one month, has several phases. This phase affects
the situation on earth, especially river mouths. This study aims to determine the effect
of the moon phase on physical parameters (water temperature and air temperature) at
the mouth of the river. This research was conducted in 4 moon phases on the physics
parameters at three coastal estuaries during the day and night. Based on the study
results, it was found that the moon phase of the physical parameters is very influential
on the number of micro-organisms. The number of organisms in each estuary also
shows different characteristics according to moon phase conditions.
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1. INTRODUCTION

Indonesia, as an archipelago country, has a lot of marine biodiversities. Indonesia has a
tropical climate characterized by humidity, rainfall, and warm temperatures. The tropical
climate causes an abundance of sources of sunlight that are needed for the survival
of marine life, one of which is mollusks. Mollusks are animals that live in the intertidal
zone that have soft-bodied, bilateral symmetry-shaped, closed body mantle, have hard
shells, and ventral legs [1]. Many and few mollusks in the coastal estuary area can be
seen from the number of individuals that can foun at the time of sampling. According
to [2] and [3], stated that one of the marine ecosystems with high species diversity is
the gastropod mollusk class.

According to [4] stated that the results of mollusk density in the Karang Papak Coast
of West Java were strongly influenced by the phase of the moon. Number of mollusks
the highest obtained in the dark moon phase and the lowest value is in the third
quarter moon phase. This shows that the habitat can be occupied by mollusk. The
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density and distribution of gastropods or bivalves can be affected by several factors,
such as: environmental physical conditions, the presence of food sources, predation
and competition. According to [5, 6] environmental changes can affect the number and
type of soft bottom mollusk structure.

The phases of the moon are affected by sunlight reflected by the moon at night.
The phase of the moon changes the shape of the moon which is influenced by the
position of the moon with respect to the sun when viewed from the earth causing
some of the moon’s surface to appear dark. The eight phases of the moon are the new
moon phase, the initial crescent phase, the first quarter phase, the initial convex phase
(3/4 circle), the full moon phase, the convex phase (3/4 circle, the third quarter phase,
the old crescent phase, and return to the new moon phase. This month’s phrase has
a significant influence on anglers [7]. State that moonlight can determine aspects of
animal biology in Indonesia including mollusks. The same thing is stated by [8] that the
phases of the moon influence the exploitmolluscs natural resources such as mollusks.
Sunlight has many effects on life on earth. The intensity of moonlight greatly affects the
temperature around the beach and sea water.

Advances in technology automation has brought several innovations that can auto-
matically carry out certain tasks. Microcontroller has an important role in the world of
electronics that can control system on a single chip for automate systems designed
so that produce precise results [9]. Sea water is a place to live for mollusks. To find
out the temperature around the estuary and sea water, it can be done using a ther-
mometer. Thermometers are commonly used in automatic temperature monitoring [10].
This temperature measurement has advantages such as easy to use, economical, its
use requires less energy, is more convenient to control temperature, and easy to use.
Therefore, to take measurements automatically can be done using sensors [11].

Automatic room temperature control system is an automatic temperature control
system that can information temperature periodically [12]. The temperature sensor that
is often used is temperature sensor (DHT11) [13]. According to value temperature in
the surrounding environment, the microcontroller (arduino) will compare temperature
reading generated by the sensor with the set value as well as making the appropriate
decision on the LCD display [14]. Therefore, this study aims to determine the effect of
sunlight on the physical phases of the moon in the estuary of Cidamar, Cipandak, and
Ciujung, West Java.
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2. METHOD

This study uses the Research and Development method which consists of planning,
production, and evaluation stages. The planning stage is carried out by studying lit-
erature or collect information related to characteristics in the area around the coastal
estuary. After that enter the production stage by making a digital thermometer using
the DHT11 sensor. The final stage is an evaluation by testing a digital thermometer, to
ensure the device can work properly.

Places for data collection were carried out in the estuary areas of Cidamar, Cipandak,
and Ciujung, West Java. Physical quantities observed were air temperature at the beach
and sea water temperature using a digital thermometer. This thermometer is used to
collect data on the new moon phase (DM), the first quarter phase (Q1), the intact phase
(FM), and the third quarter phase (Q2) at noon at 14.00 WIB and at night at 22.00. WIB.

3. RESULT AND DISCUSSION

At the planning stage was carried out through literature studies and collecting infor-
mation related to temperature differences in the coastal estuary area that refers to the
research previosuly namely, Paujiah et al [3]. Based on these results, obtained what
components will be used and the design of the tool to be made. Making a digital
thermometer begins with assembling the components as shown in Figure 1.

 

Figure 1: Temperature sensor circuit design.

Arduino Uno in Figure 1 functions as the main component that is connected to
the DHT11 sensor and 16x2 LCD output. Next, software design is carried out to cre-
ate program code using Arduino IDE (Integrated Development Environment) software.
Before assembled, every electronic component used is tested first to ensure that these
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components can still function properly. After that just do the merging of all components
to produce a digital thermometer.

At the evaluation stage, an Arduino-based digital thermometer was tested to measure
temperature. The test results obtained data on the air temperature around the coastal
estuary which is shown in Figure 2 and the temperature of the sea water which is shown
in Figure 3. The following is an explanation of the results of measuring air temperature
and water temperature in the estuary area using an Arduino-based digital thermometer.

3.1. Air temperature

The result of measurement of air temperature around the estuaries of the Cidamar,
Cipandak, and Ciujung rivers during the day (S) and night (M) at each change of the
moon phase are shown in Figure 2.

Figure 2: Effect of air temperature during the day and night on the moon phase.

Based on Figure 2, air temperature during the day is higher than at night. This is
caused by night sunlight reaching the earth reflected by the moon. However, at night
the moon phases affect the air temperature around the mouth of the river during the
new moon phase.

3.2. Water temperature

The result of measurement of water temperature around the estuaries of the Cidamar,
Cipandak, and Ciujung rivers during the day (S) and night (M) at each change of the
moon phase are shown in Figure 3.
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Figure 3: Effect of seawater temperature during the day and night on the moon phase.

Based on Figure 3, seawater temperature during the day is higher than at night. This
is caused by night sunlight reaching the earth reflected by the moon. The moon phase
which greatly influences the water temperature at night is the first quarter phase.

The temperature at the Cipandak estuary tends to be cooler than the Cidamar estuary
and Ciujung coastal estuary because it is surrounded by a wider area of mangrove
forest than other coastal estuaries. Moreover, the tendency of the wind during the day
is greater than at night. This is in line with research [14] that the magnitude of the
wind speed blowing in an area is affected by the time (day and night) where the wind
blowing during the day is stronger than at night. This condition too is influenced by the
movement of land winds and sea breezes. During the day there is a sea breeze, which
is the wind moving from the sea to the land because the air temperature in the sea is
cooler. At night, land conditions occur because the land is colder than the ocean, so
the wind moves from the ocean to the land. This is due to the nature of the land which
receives heat quickly and receives cold, while the oceans are slow to absorb or release
heat. This wind also causes changes in the baseline during the day and night [3].

Another factor that causes the situation during the day to have higher temperatures is
the greater amount of sunlight intensity. It is the same with the condition of the full moon,
when the moon is dead the water temperature and air temperature at the estuary are
higher because the moon reflects sunlight from night to the earth’s moon. This sunlight
will affect the temperature in and around the sea water and the number of maluska in
the epa sea waters [4].
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4. CONCLUSION

The four phases of the moon are the new moon phase (DM), the first quarter phase
(Q1), the full moon phase (FM), and the third quarter phase (Q2) at noon at 14:00 WIB
and the evening at 22.00 WIB. The new moon phase (DM) greatly affects the physical
parameters of air temperature and water temperature in three estuaries on the coasts
of Cidamar, Cipandak and Ciujung, West Java.
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