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Presentation Notes
I’m Taisei Morishita, from the Hydrographic Office of Japan.Today, I would like to present our recent seafloor mapping surveys and some of interesting geomorphological features mapped in shallow water.



Coastal mapping campaign by JHOD
for multi-purpose bathymetry

 Emerging needs for full-cover bathymetric data of 
coastal regions
 Natural disaster mitigation (e.g., Tsunami modeling)
 Coastal Engineering (e.g., Renewable energy development)
 Coastal zone management etc.

 Sparse and low-reliable sounding data based on 
outdated surveys (in areas of low priorities for safety navigation)
 using leadlines and singlebeam echosounders
 based on horizontal positioning systems with large uncertainty

Background
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In 2008, JHOD started a new coastal mapping campaign for multi-purpose bathymetry. Here, multi-purpose use means the aim of the campaign is to collect bathymetric data not only for safety navigation but also for other various maritime activities.This has a background  of emerging needs of full-cover and precise bathymetric data of coastal regions for various activities, such as, Natural disaster preventions, Coastal engineering, which include marine renewable energy using wind or tidal current, andCoastal management.These activities needs bathymetric data of coastal areas with lower priorities for safety navigation.But, in such areas exists sparse and low-reliable sounding data based on outdated surveys was done using leadline measurements or singlebeam echosoundings. In addition, horizontal positioning techniques in those days has big uncertainty.Therefore, these needs require to us expand target areas of mapping to areas with lower priorities for safety navigation.I believe the situation of bathymetric data in Japan is similar to those in other countries..
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I will explain the outlines of our mapping campaign.The campaign aims at mapping shallow areas with water depth less than around 200 meters.Using multibeam echosounders, for some areas, using airborne Lidar system, too.The surveys are mainly conducted by Regional Headquarters.This is a schematic map of Japan.Tokyo and JHOD main office is here,JHOD has 11 regional headquarters.Seven headquarters out of these 11 use survey crafts like this photo.Each survey craft is equipped with multibeam echosounders designed for shallow waters.such as SeaBat7101, 8101, and EM3002.Okey, let’s move onto survey results.  
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Today, I would like to show you two examples of our survey results.The first one is here, Mishima Island area. This is one of the areas that a regional headquarter in this region have surveyed from 2008 to 2012.The surveys were planned in order to cover a certain portion of coastal area in 5 years.The surveys have been carried out year by year and has covered a certain portion of coastline.For the second example we is going to southern Island, Okinawa Area, here.
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Brief overviews of Mishima I.
 Geography

 area: 7.7 km2

 population: 1000

 Topography and Geology
 eroded shield volcano
 basaltic rocks of 12 - 8 Ma
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Before the survey result, let me give a brief overviews of Mishima Island.This island is small, remote island with the area of 7.7 km2,  And the population is about 1000.The island once formed as a basaltic shield volcano, dated at 12 to 8 Ma.



Survey of Mishima Island Area
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We surveyed the area around this island, using multibeam echosounder SeaBat8101 and airborne LiDAR system “SHOALS 1000”, in 2011.



Bathymetry of Mishima I.
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This is the bathymetric image based on both MBES and LiDAR. Both survey data fully covers the area from coastline to deeper parts up to 100 meters.To show the area covered by the MBES, I’ll change the color.
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The MBES nicely mapped the area from several meters to around 100 meters.Most prominent features in this region are numerous lava flow fans.  These stem from around the island and accumulated.Bathymetric grid size is 10 meters, but it depicts rough surface of these lava flows.Length of each flows is less than 5 km, and is not so long. In addition to lava flows, sand waves are recognized here and here.JHOD surveyed this area in 1978., it’s about 35 years ago   For comparison purpose, I would like to show the old survey results. 
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This shows singlebeam survey lines in 1978.The survey line spacing is relatively narrow in the area close to the island.But inother areas, spacing is about 0.5M,  
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Based on the survey, this bathymetric map was manually drawn in 1978.Overall bathymetric configuration is consistent with our new data.But details of morphological features are not described.Firstly, lava flows are clearly mapped in MBES survey like this. But they are drawn as just ridges or spurs, giving no implication on their geomorphological processes.Secondly, this map also depicts sand waves in the same areas as in the map based on the new surveys.The crests of sandwaves run in a north-south direction, but new survey revealed the crests runs in NW-SE direction.Have the sandwaves rotated in 35 years?  They must not.Let’s move on to the second topic, Okinawa Area.   



Okinawa Area
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Okinawa Area is located to south of main land of Japan. This is the survey area.Here, there is a subduction zone, where big earthquakes occurs. So, the region has experienced tsunamis and regional uplifts repeatedly. 



Okinawa Area

Ie-jima I.

Okinawa I.

 The MBES mapping surveys were 
carried out around the NW coast 
of Okinawa Island in 2011.

 Coral reef is widely-developed 
around these lands.

coral reef 
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This is the nautical chart showing the survey area.In this region coral reef is developed around these islands as shown in this photo.We mapped this area using MBES in last year.
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As you can see, we got good bathymetric image of the area from coral reef margin to relatively flat basin depth of about 200 meters.Let me zoom in on this knoll here.



Contour-biased??
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Is this bathymetry contour-biased?No!  This is a real. Submarine reefal terraces.
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This is 3D view of the same knolls. At least five terraces can be easily recognized. The depth of terraces varies from 15 m to 120 meters.Let’s look at other topographic highs in the surveyed area. 



Submarine reefal terraces

Marine terraces are considered to record to sea level change. 
(after the last glacial period???)

Each terrace was formed at a stagnant 
period of regional sea level change history.

Other islands/knolls are also fringed with 
several submarine terraces.
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As you can see, other island or knolls are also fringed with several submarine terraces.Each terrace was formed at a stagnant period of regional sea level change history.Here I would like to focus on land topography.
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Uplifted reef terraces

Ie-jima I.

Okinawa I.

B

A

Many of geo-chronological studies focus on these 
uplifted terraces, which may records sea levels 
during Quaternary. 

Google

BA

For understanding sea level change history,  studies 
on submarine terraces are also necessary.   
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This is the aerial photo of this island. You can see several terraces like these.This is another example. There are also several terraces on this island B.These are uplifted reefal terraces of Quaternary based on many geo-chronological studies.But to understand sea level change history, submarine terraces discovered should be studied.



Summary
 High-resolution and full-coverage 

bathymetric surveys reveal detailed 
seafloor morphology, which provides us 
with important implications on the 
geological/ geomorphological processes. 

 The bathymetric data will contribute to 
safety navigation but also science and 
other maritime activities. 



Thank you very much!
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