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Alor Regency is an area located at 806' South Latitude — 8036' South
Latitude and 123048' East Longitude — 250 48' East Longitude. Alor
as an archipelagic region with wide waters and rich in various types
of fishright. The tides (tidal) of sea water is a phenomenon of periodic
ups and downs of sea levels that can affect the activities of coastal
communities. The existence of today's technological advances by
predicting the height of the tides can be a control for the sustainability
of community activities in coastal areas affected by the tides.
Predictions are made using tidal data in time series since 2019, 2020,
and 2021 obtained from the PUSHIDROSAL website using the
Support Vector Regression (SVR) algorithm based on Cloud
Computing. Therefore, the purpose of this research is to build tidal
predictions in Alor, NTT which then integrates all datasets into the
Cloud Computing environment to speed up data
processing.parameter tuning is done with the Radial Basis Function
(RBF) kernel using a gamma parameter of 1000 which produces an
RMSE value of 0.0105 and a correlation of 1, so the model is
considered quite good in predicting tides at the Alor pushidrosal
station, East Nusa Tenggara. .
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1. INTODUCTION

The area of Alor Regency is located at 8° 6'LS — 8° 36' South Latitude and 123° 48' East Longitude
— 25° 48' East Longitude, which is adjacent to the Flores Sea in the north, in the south side by the
Ombay Strait and Timor Leste, in the east with the Northwest wider than the land area, which is
10,773.62 km2 or about 79%, and has an area of 2,864.64 km2 or about 21% in 2009(Maleiku and
Nurlela 2022). The total population is around 168,965 people. The diversity that exists in Alor
Regency, NTT makes the majority of the residents’ livelihoods as farmers and fishermen(Kusnandar
2020). As an archipelago, Alor has a wide water area and is rich in various types of fish such as
grouper, shark, snapper, anchovies, mackerel, tuna, tuna, and others. As well as other types of
marine products such as pearls, seaweed, sea cucumbers, jellyfish, and several types of shells and
marine gardens.(Muawanah, Triyanti, and Soejarwo 2020).
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Tides (tidal) are events that change the motion of the sea level in a proportional manner due to
a mixture of gravitational and attractive forces from astronomical objects such as the sun, earth, and
moon.(Radjawane, Saputro, and Egon 2018). Having an understanding of Indonesian waters such
as tides (tidal), tsunami disaster monitoring, defense and security, tourism, and sports is very
important(Harito, Fatoni, and Pranowo 2020). Tides affect physical processes such as the rushing of
seawater to the shore caused by waves and the cleansing of water masses in estuaries, lagoons
and bays. Tides can also affect biological activities such as plant zoning and the feeding of birds,
fish and other marine organisms, as well as processes associated with the submergence and drying
of land surfaces in the intertidal zone, i.e. the blood that lies between the highest and lowest
tides.(Fallahiyah 2021). Tidal activity can affect coastal dynamics in some areas of East Nusa
Tenggara, namely the phenomenon of coastal flooding (Rob) so that it has an impact on
transportation activities around ports and coasts, activities of salt farmers, inland fisheries, and
loading and unloading activities at the port are disrupted.(MULHAN 2020).

Today's technology has developed a lot in various aspects of human life, one of which is
technology in the computer field, where computerized systems are currently being developed as an
alternative to assist in data processing and providing accurate and more efficient and effective
information.(Cholik 2021). In order to be able to predict the existence of undesirable phenomena that
occur due to tidal activity, then with the advancement of technology today to predict the tides of sea
water can be done by creating a system automatically. One of the fields of science that can help
create automatic prediction systems is Machine Learning (ML). The computer process for learning
data is ML(Id 2021). ML has several algorithms, one of which is Support Vector Regression (SVR)
which is used to make predictions. There have been many objects that use SVR to predict(Yudhawan
2020). This algorithm has been successfully used to predict sugarcane crops in every island of Java
based on climatic factors carried out by(Utami et al. 2021). Utilization of technology to facilitate
storage and speed up processing of large amounts of data is used information technology based on
Cloud Computing or cloud computing. Cloud Computing is a technology that uses the internet and a
central server remotely, and has the purpose of maintaining or managing customer data(Giap et al.
2020). In addition, Cloud computing can help to use applications without installation, access personal
files anywhere by using internet access(Quan et al. 2020). Cloud Computing technology can be
considered as an efficient technology by centralizing data storage, processing and memory(Dhika et
al. 2019)

According to research that has been done regarding the Support Vector Regression method as
a good method for forecasting, as well as Cloud Computing regression which can produce significant
equation models, this study uses a combination of the Support Vector Regression method to predict
tides. Then proceed with storing data so that it can be processed quickly using the use of Cloud
Computing technology. Therefore, this study aims to build tidal predictions in Alor, East Nusa
Tenggara using daily data containing collection time and water level using Support Vector
Regression. Then integrate all data sources (datasets) into the Cloud Computing environment to
speed up data processing.

2. RESEARCH METHODS

2.1 Research Place
The area used in this study is the Pushidrosal station which is located in Alor Regency, East
Nusa Tenggara. The map of the research location can be seen in Figure 1.
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Figure 1.District Map. Alor, East Nusa Tenggara
2.2 Research Stages

This study focuses on making a prediction model for the tidal phenomenon at the Pushidrosal
Station of Alor Regency and will be implemented in a cloud computing environment. There are stages
to be carried out in this research process, these stages are shown in Figure 2. below:

Y
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Konfigurasi Evaluasi Model
Parameter

Figure 2.Research Flowchart

2.3 Data collection

The data in this study utilizes real-time tidal data which is accessed through the website of the
Naval Hydrographic and Oceanographic Center (pasut-pushidrosal.luweswatersensor.com). Tidal
data used is data from January 1, 2018 to May 24, 2019 in Alor, East Nusa Tenggara. Then the data
is collected into a time series dataset by copying all the tidal data and then pasting it in Microsoft
Excel software. In the attribute dataset, the time attribute shows the time of data collection and the
water level attribute shows the sea level at the time of monitoring. This estimate uses hourly data
with 11,104 data lines collected. Table 1. shows an example of tidal data from the pushidrosal
website.
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Table 1.Tidal Dataset Sample

Time Water Level
(day/month/date (m)
hour:minute)

04/19/2018 06:00 1.438
19/04/2018 05:00 1,734
19/04/2018 04:00 2,140
19/04/2018 03:00 2,563
04/19/2018 02:00 2,770
04/19/2018 01:00 3.018
04/19/2018 00:00 2,566

2.4 Data Preprocessing or Preprocessing

This stage is the initial stage of research so that the data that has been prepared becomes a
dataset, for further data processing using the utilization of the use of data mining methods. This is
done in order to get tidal predictions that have good accuracy. The first thing to do is to check for
missing values in the dataset. To fill in the missing value if the distance between two dates lies in the
data, the median value will be used and if the missing value is not within two dates, the mean of
similar data will be used. Then the next stage in the research process, the dataset will be divided into
two parts, namely training data and testing data. The tidal prediction dataset contains an allocation
of 80% training data, while 20% is used as testing data. In this study, the distribution of the dataset
uses the k-fold cross validation method with 10 fold iterations. The overall results of the divided data
are 8,333 for training data and 2,221 for testing data.
2.5 Parameter Configuration

In this stage will determine the most optimal parameters to form the best model in predicting.
Parameter determination on SVR with polynomial kernel and Radial Basis Function (RBF) is shown
in Table 2. Polynomial Kernel Parameters and Table 3. RBF Kernel Parameters.

Table 2. Polynomial Kernel Parameters

Parameter Value/Status
C 1.0
(Epsilon) 1.0
2.0

Table 3.RBF Kernel Parameters

Parameter Value/Status
C 1.0
Gamma 0.1

1
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2.6 Tools Study

The dataset has been prepared, The next step is to prepare computing with the python

programming language on the Windows 11 operating system hardware.
e Programming language: python v3.9.7, this programming language is used because of its
convenience, multifunction (many support modules) and can be used to perform data
analysis besides that it can run on many operating systems.
e Interface: interface using jupyter notebook in this study.
e Library: module of python using Numpy, SciPy, Scikit-learn, and Matplotlib in this research.
2.7 Model Evaluation

The model evaluation step is needed in this study because in order to ensure that the model
that has been built, this model must have a fairly good accuracy performance. Root Mean Squared
Error (RMSE) and correlation coefficient (R) are evaluation methods that are useful in the process of
developing tidal predictions in this study. The RMSE value is obtained by calculating the equation
1(Arifin et al. 2021). The correlation coefficient value of the model is obtained by calculating the

equation.
n .2

RMSE = [H=cc 1)
with :
n . predicted amount of data
I : data order
e . error between actual and predicted values

== @
SxSy

with :
Sxy : covariance between actual and predicted values
SX : standard deviation of actual value
Sy : standard deviation of predicted value

3. RESULTS AND DISCUSSION

This study uses secondary data in the form of tidal time series data at the Naval Hydrographic and
Oceanographic Center (PUSHIDORSAL) monitoring station in Alor, East Nusa Tenggara which was
obtained from the tide-pushidrosal website. The online data used is often incorrectly entered.
Therefore, preprocessing is needed which aims to process the data before it is used in the prediction
model. Table 4. shows tidal data in Alor, East Nusa Tenggara on February 21, 2019.

Table 4.Missing Tidal Dataset Value

Time and February 21, 2019
Date
3:00 4:00 5:00 6:00 7:00 8:00 9:00
\I’_V:gglr 2008 1.417 0.848 0.000 0.455 0.912 1.514

There is a missing value at 6:00 (Table 4. Marked with a highlight). In the data before and after
6 o'clock there is a water level variable, the data will be filled with the median value of the 5:00 and
7:00 o'clock data. The results of filling in the missing values can be seen in table 5.
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Table 5.The Result of Filling in the Missing Tidal Dataset Value

Time and Date February 21, 2019
3:00 4:00 5:00 6:00 7:00 8:00 9:00
Water Level 2008 1.417 0.848 0.6515 0.455 0.912 1.514

After the dataset is collected, the next step is to divide the data into two groups of data, namely
training data and testing data. The method used to divide the data is to use k-fold cross validation
with 10 fold iterations. The results for the training data from all the shared data are 8,883 and for
testing data are 2,221.

In the development of tidal data prediction, the Support Vector Regression (SVR) method is
tested with Improved Sequential Minimal Optimization (ISMO). Based on the scenario designed
using two kernels, namely polynomial and Radial Basis Function (RBF). Based on SVR using two
polynomial kernels and RBF, a training and testing process was carried out with the tidal dataset,
the results of the optimization can be seen in the following table.

Table 6.Polynomial Kernel SVR Training Results

C E RMSE Correlation
1.0 1.0 1.9333 0.3735
1.0 2.0 1.5836 0.64

Table 7.Polynomial Kernel SVR Test Results

C E RMSE Correlation
1.0 1.0 1.8952 0.3829
1.0 2.0 1.5554 0.6429

Table 8.SVR Kernel Radial Basis Function Training Results

Trial to- Gamma RMSE Correlation
1 0.1 1.5817 0.6351
2 1 1.4678 0.6993
3 10 1.1515 0.8313
4 100 0.8666 0.9095
5 1000 0.0227 0.9999

Table 9.SVR Kernel Radial Basis Function Test Results

Trial to- Gamma RMSE Correlation
1 0.1 1.5514 0.6393
2 1 1.441 0.702
3 10 1.1471 0.8264
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4 100 0.8134 0.91740
5 1000 0.0105 1

Based on the results of the model evaluation for the tides, the best size chart for the model can
be seen with the RMSE . value(Root Mean Squared Error) and its correlation coefficient value. The
evaluation graph of the RMSE value is presented in Figure 2. While the evaluation graph of the
correlation coefficient value can be seen in Figure 3.
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Figure 3. RBF Kernel RMSE Graph
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Figure 4. RBF Kernel Correlation Graph
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From several experiments conducted at the pushidrosal station, the best tidal prediction model
in Alor, East Nusa Tenggara was generated using the Radial Basis Function (RBF) kernel using the
parameter gamma 1000. The best RMSE value obtained was 0.0105 and the best correlation value.
The results obtained are 1. Based on the RMSE value and the best correlation produced, this value
indicates that the prediction model made is quite good in predicting the tides at the pushidrosal station
in Alor, East Nusa Tenggara.

Accuracy values and time calculations in training and testing data are needed in this study. The
results of the average construction time of the prediction value using the Support Vector Regression
method with polynomial kernels and RBF are shown in Table 10.

Table 10.RMSE Value and Computing Time

Method RMSE-Train RMSE-Test Training Time(s) Testing Time(s)
SVR-Poly 1.175845 1.7253 0.01 0.0055
SVR-RBF 1.05882 0.99268 8,324 2.172

In this study, the tidal data will be processed usingcloud computingon Microsoft Azure, therefore
dataset migration will be carried out into a cloud computing environment. On the personal computer,
the memory used is larger, namely 8 GB, while the memory provided by the virtual machine in the
cloudis only 1 GB. If the evaluation of the tidal model is carried out in a cloud computing environment,
from Figure 5 it can be seen that the training time in the cloud requires a faster time. than on a
personal computer.

Waktu Training SVR-Rbf
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Percobaan Ke-
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Figure 5.SVR Training Time

In the process of evaluating the model in the personal computer and azure computing
environment in conducting data training with the same parameters and prediction models, it produces
consistent values but in processing time with the environment.Cloud Computingchoose a shorter
time with an average of 5.84 seconds while the personal computer takes an average of 8.324
seconds. Thus the prediction model generated can be used to forecast or predict the tidal height of
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the sea water at Pushidrosal Alor Station, East Nusa Tenggara in the future and processing can be
optimized using Cloud Computing.

4. CONCLUSION

Based on the data processing that has been done with several methods to produce good and
accurate predictions which are represented by the RMSE value and the correlation coefficient value.
According to the results of this study, it can be concluded that predictions with tidal data using the
Support Vector Regression method have been successfully formed with fairly good results. The best
results obtained from the parameter tuning carried out are the Radial Basis Function (RBF) kernel
using a gamma parameter of 1000 which produces an RMSE value of 0.0105 and a correlation of 1,
so that the model is considered quite good in predicting tides at the pushidrosal station. Alor, East
Nusa Tenggara.
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