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Regional Sea Program and NOWPAP 

• Regional Sea Program (RSP)
• Launched in 1974 by UNEP to address 

the accelerating degradation of the 
world’s oceans and coastal areas.

• RSP covers 18 regions across the 
world today 

• NOWPAP
(Northwest Pacific Action Plan)

• Adopted in 1994
• China, Japan, Korea and Russia
• Latitude 33 - 52ON
• Longitude 121 – 143E 

NOWPAP region



NOWPAP CEARAC
leading cloud based remote sensing 
of marine environment

• NOWPAP Special Monitoring & Coastal Environmental Assessment 
Regional Activity Centre (CEARAC) is hosted by NPEC, as one of the 
regional activity centers of the NOWPAP.

• NOWPAP CEARAC specializes in monitoring and assessment of coastal 
environment using satellite remote sensing.

Seagrass TrainerSeagrass MapperGlobal Eutrophication Watch



Accessing  Seagrass Mapper and 
Seagrass Trainer

mapseagrass.org

Seagrass Mapper

Seagrass Trainer



Location of Nanao Bay
distribution of seagrass

Toyama 
Bay

Noto 
Peninsula

Nanao
Bay



A large scale die off of zostera 
marina has been reported…

A large scale seagrass die off has been observed in October 2012 
due to high temperature (> 30 degree C) in summer (Ikemori et al, 
2016), but not in 2013 and 2014 when temperature did not reach 
to 30 degree C in summer (Higashide et al, 2014).



• Years
• 2015 and 2019 for comparing seasonal change
• 1994 to 2021 to study interannual change

• Satellite data
• Landsat 8 OLI (2013-02-11 to present)
• Sentinel 2 (2015-06-23 to present, 2017-03-07 to present ) 
• Landsat 5 (1984-01-01 to 2012-05-05) 

• Field data with underwater video camera from ship and stand up paddle surfboards.
• 2015 June (1, 2 and 16), 2015 October (20 and 21)
• 2019 June (12 and 13), 2019 October (9 and 10)

• Image correction
• Atmospheric correction by deep water method
• Water column correction by Bottom Reflectance Index (BRI) method

• Classification
• Supervised classification by random forest method (70% for training 30 % for validation)

Mapping seagrass with 
Seagrass Mapper and Seagrass Trainer



Collecting sea floor substrates information

Underwater camera

Visible check on 
a stand up paddle surfboard



Defining features and their classes
from collected information

Seagrass with sargassum SargassumDense seagrass

sparse seagrass Sand



Preparing training data

Dense Seagrass (104)

Sparse seagrass (223)

Seagrass with sargussum (114)

Seaweed (97)

Sand-mud (45)

Class (number of pixels)
Land

> 10m



CLS1 Dense Seagrass

CLS2 Sand-Mud

CLS3 Seaweed

CLS 4 Sparse 

CLS 5 Seagrass with 
Seaweed 

Field data collected
June Oct

June Oct

2015
June

2019
June

2015
Oct

2019
Oct



20150430 20150601 20150804 20151208

Landsat 8

Mapping seagrass in 2015
Sentinel 2

97%78%74% 73%

CLS1 Dense Seagrass CLS2 Sand-Mud CLS3 Seaweed CLS 4 Sparse CLS 5 Seagrass with Seaweed 



Mapping seagrass in 2019

20190406 20190725 20190908 20191102

Sentinel 2

81%91%62% 48%

CLS1 Dense Seagrass CLS2 Sand-Mud CLS3 Seaweed CLS 4 Sparse CLS 5 Seagrass with Seaweed 



Estimating seagrass distribution



In situ water temperature



Sea Surface Temperature 
detected by satellite sensors

2015 Aug 2019 Aug

MODIS Auqa

VIIRS



Summary

• A large scale seagrass die-off possibly due to high 
summer temperature was observed in 2019 but not 
in 2015

• Classification of seafloor with both Landsat 8 OLI and 
sentinel 2 MSI showed high accuracy except April and 
July 2019



Field data screening to study 
interannual change of seagrass

June

2015

2019

June
Oct

Oct

CLS3: Seaweed

CLS1 Dense Seagrass

CLS2 Sand-Mud

CLS3 Seaweed

CLS 4 Sparse 

CLS 5 Seagrass with Seaweed 
CLS1: Seagrass

CLS2: Sandy bottom



Inter-annual change of seagrass 
distribution in Western Nanano Bay

1994 Mar 1996 Mar 1997 Mar 2000 Mar

2001 Mar 2004 Feb 2008 Mar

100%100%

100% 100%

100%

100% 0%

CLS2: Sandy bottomCLS1: Seagrass CLS3: Seaweed



Further readings

• Seagrass Mapper User’s Manual (ver1.0)

• Seagrass Trainer User’s Manual (ver1.0)

• Appendix (ver1.0) (Seagrass Mapper/Seagrass 
Trainer)

https://mapseagrass.org/wordpress/wp-content/uploads/2021/05/Manual_SeagrassMapper_eng_ver1.pdf
https://mapseagrass.org/wordpress/wp-content/uploads/2021/06/Manual_SeagrassTrainer_eng_ver1.pdf
https://mapseagrass.org/wordpress/wp-content/uploads/2021/06/Manaul_SeeagrassMapperTrainer_Appendix_eng_ver1.pdf


Demonstration for classification 
of seafloor in Nanao Bay
• Specify “sample_nanao_1506” in Asset 

folder name and load it.

• Use Landsat OLI image taken on Jun 1, 
2015 and run classification


