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Preface 
 

 

It was my great honor and pleasure to organize The 3
rd 

International Seminar on Ocean and 

Coastal Engineering, Environmental and Natural Disaster Management (ISOCEEN 2015) in 

Surabaya, Indonesia on December 10th 2015. The Organizing Committee worked many years for 

preparing of this seminar and their efforts resulted to full success. This event was held by 

cooperation among Institut Teknologi Sepuluh Nopember (ITS) especially Department of Ocean 

Engineering, Tohoku University, Japan, HZ University of Applied Sciences, Netherlands and The 

Coral Triangle Initiative on Coral Reefs, Fisheries and Food Security (CTI-CFF). This forum was 

more focused on creating and expanding professional network to foster the relationship between the 

University, industry, business and communities across the country. 

ISOCEEN 2015 was aimed on providing a discussion, for exchanging of knowledge, researches 

and of recent solutions for many researchers and experts in the field of Ocean, Offshore, Coastal 

engineering, Environmental and Disaster Management. The results of discussions are presented in 

this book. We hope this book will be interesting and usefull for many engineers and scientists 

whose activity related with researches of ocean and development of coastal areas. 

Finally, on behalf of the organizing committee of the seminar, sincere appreciation is expressed 

to all authors who contribute to our seminar. Special thanks are also due to all keynote speakers, 

invited talks and chairpersons for the efforts in preparing the manuscripts and managing the 

sessions, respectively.  

 

 

 

Suntoyo, PhD 

 

Chairman of Organizing Committee 
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Oceanography Data Processing Online Using Internet  

SURYADHI1,a*, ENGKI Andri Kisnarti1,b 

1Faculty of Engineering and Marine Science, Hang Tuah University, Surabaya, Indonesia 

asoerjadhi@gmail.com, bandriuht@gmail.com 

Keywords: microcontroller, gateway SMS, server 

Abstract. The oceanographic data can be obtained by free and online websites of foreign countries. 

This oceanographic data are obtained from satellite observations, but this online data is in a coarse 

resolution with a global coverage space, its usage in certain areas still needs to be combined and 

validated with the observed data locally or regionally. Thus, this oceanographic data from these 

local observations some be easily obtained and processed as well as easily accessible by people 

online, it would require equipments. In this research, the oceanographic data that need to be 

observed is the speed data, the direction of currents data and the tidal data. The oceanographic data 

obtained directly from the observed area uses is the sensors that is connected to the microcontroller 

and sent via a modem. In real time, these data submitted by the microcontroller via the modem that 

also serves as a gateway SMS directly to the server. From this server, the community can access 

these online data using the internet. 

Introduction 

Indonesia as a maritime country, ie. a country with most of the territory is an ocean, should  

make the marine sector development as top priority. In order that the development in marine sector 

could be run smoothly then all aspects related, should be well prepared. One of the important aspect 

of marine development is oceanographic data. Broadly speaking oceanographic data can be grouped 

into oceanographic physics data, oceanographic chemistry data, marine biological data (including 

data on fisheries), and marine geological data (including hydrographic data). Some of which belong 

to the category of oceanographic physics data is tidal, wave, current, and temperature. Some of the 

above parameters there can be measured directly by using a measurement tool, such as tidal, wave, 

current, and temperature. [1,2].  

Beside using gps, the research about the prediction of sea-level rise in surabaya also using the 

tidal data. It is used to compare the data from satellite image with the one on the field [3]. The               

20 years tidal data then processed by using admiralthy method to analyze the sea-level rice of 

surabaya waters[4].  

Nowadays, the oceanographic data can get easily through free and online websites of foreign 

countries. This oceanographic data is obtained from satellite observations result, but this online data 

still in coarse resolution with a global coverage space, so for using in certain areas still need to be 

combined and validated with the observed data locally or regionally. In order for the oceanographic 

data from these local observations can be easily obtained and processed as well as easily accessible 

by people, it  would require equipments.  

Methodology 

Research Methods. The methods used in the research of oceanographic data processing online 

using this internet network is to follow the following stages. 

The Design of Electronic Circuits.  

The design of electronic circuits made by following the figure diagram block below (Fig. 1): 
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Fig. 1. Block diagram measuring current speed and direction 

 

To measure the speed of sea currents, we used optical sensor in the form of a pair of infrared 

transmitter and receiver often called optocoupler. Optical sensor reads a perforated disc mounted on 

propeller shaft. The large number of holes greatly affects the accuracy of the reading speed. To find 

out the direction of the sea current, we used potentiometer as sensor to know the direction of the 

vertical and compass sensor for horizontal directions. 

 

 
Fig. 2. Block diagram of tidal sensor 

 

To measure the tidal of sea water, we used ultrasonic sensor. Ultrasonic sensor will transmit the 

signal. When the signal touch the surface of sea water  then the signal will reflect and accepted by 

the set of recipients. Every changes from the height of the surface of sea water will be also obtained  

the changes of the distance between the surface of sea water with ultrasonic sensors. 

The speed data and direction of the currents and tides that were already processed by the 

microcontroller  then sent via modem gsm transmitter.The submitted data which is accepted by the 

gsm receiver modem will be stored in the web of computer server. These data then processed by the 

Delphi programs then stored in mysql database. On the server also created a website that will 

display datas which has been stored in the database and this website can be accessed from any 

communications gadget like any smartphone, computer or laptop as long as they connected to the 

internet. 
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Fig. 3. Block diagram of receiver 

Results and Discussion 

Figure 4 shows the measurement of the speed and direction of the currents that have been 

completed. 

 
Fig. 4. The Speed And Direction Of Ocean Currents Gauge 

 

The retrieval location of the speed data and direction of sea currents is at Pasir Putih Beach, 

Situbondo city. The modem part, power supply and minimum system (microcontroller) placed 

approximately 1 meter above the sea level, while the vertical direction sensor, the horizontal 

direction sensor and speed sensors placed in sea water with a depth of approximately 1.5 meters. 

Data delivery from the measuring instrument to the recipient modem approximately 1 kilometer.  

 

 
Fig. 5. The gauge position at the data retrieval location 
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The location of the tidal data of sea water retrieval is at Pantai Kenjeran Surabaya. As for the 

placement tool is the modem part, power supply and microcontroller are placed above the water 

surface. Ultrasonic sensor placed overlooking the water with a maximum height of 3 meters above 

the water surface.   

 
Fig. 6. The tidal gauge 

 

The Speed data, the direction of the currents and tides that are accepted at the moment of data 

retrieval is set every five minutes. This data is processed by software that exists on a computer 

server to be stored in the database. 

 
Fig. 7. The software display on computer server when receiving speed data and direction of the 

currents data 

 

 
Fig. 8. The software display on computer server when receiving tidal data 
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Fig. 9. The web display on user computer 

 

Table 1. Retrieval result of direction data and speed data every 5 minutes 
Direction Data and Speed Data 

(Every 5 minutes) 

Time 
Vertical 

(
o
) 

Horizontal 

(
o
) 

Speed              

(Cm/Minute) 

08:27:44 170 319 143.0 

08:32:48 170 318 473.0 

08:37:52 110 312 121.0 

08:42:56 140 308 154.0 

08:48:00 130 310 143.0 

08:53:04 140 307 220.0 

08:58:08 150 297 209.0 

09:03:11 130 302 374.0 

09:08:15 130 303 429.0 

09:13:20 140 298 341.0 

 

Table 2. Retrievel result of tides data 

Tides Data 

(Every 5 minutes) 

Modem 

Time 

Server 

Time 
Height (cm) 

10:20:12 10:20:22 74 

10:24:16 10:24:25 72 

10:28:20 10:28:30 65 

10:32:24 10:32:34 65 

10:36:27 10:36:37 73 
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Conclusions 

Based on the test results and analysis of the data against the speed measuring , the currents direction  

and tides, we conclude that the sensors which is used can be serve to detect speed changes, currents 

direction and tidal. Similarly, the microcontroller also can process datas that received from the 

sensors and can control the delivery data time to computer server via modem transmitter. Modem 

and modem transmitter both can send data and can receive data within far enough. The software on 

the server computer can also process datas that received and store them into database. Website that 

display the speed data, the currents direction and tides can also be accessed by computer users 

through the browser. 
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