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We developed the following methods and models; 1) accurate remote sensing
methods for bathymetry and benthic covers in coral reefs, 2) a reef-scale bottom-up model based on
the coral polyp model (Nakamura et al., 2013), 3) a model system incorporating a top-down effect by
Acanthaster planci, 4) coral bleaching model which may be used for predicting the reef-scale
resposes to higher thermal stresses due to global warming, 5) Runoff models for assessing
terrestrial loads on coral reef ecosystems. We tried to apply innovative experimental and laboratory

analysis methods for quntitatively demonstrating some important steps in the food web from basal
resources to top level predators. By conducting field experiments using plates and others, we found
two groups in the species having algal removal effects; one is the group grazing macroalgae and
another 1s the group grazing microalgae on the plates.



Hughes 1994
Bruno(2009)

Scheffer et al. 2001

grazer

2way

trophic level

trophic network



Trophic network POM

2way

spectral unmixing GLCM

spectral unmixing

drone

trophic
network

Nakamuraetal., 2013
Nakamura
etal., 2018



Nakamura et al., in review

2015 2018

2016

16

Muko, S., Suzuki, G., Saito, M., Nakamura, T., Nadaoka, K. (2019): Transitions in coral
communities over 17 years in the Sekisei Lagoon and adjacent reef areas in Okinawa,
Japan, Ecological Research, 2019.06. https://doi.org/10.1111/1440-1703.12013 ( )

Mohamed, H. and Nadaoka, K. (2019): Assessment of a Hybrid-Based Approach
with a Random Forest Ensemble for Determination of Shallow Water Depths from
Multispectral Satellite Images, Int. J. Geoinformatic.( )

Ratino Sith, Atsushi Watanabe, Takashi Nakamura, and Kazuo Nadaoka (2019):
Assessment of water quality and evaluation of best management practices in a small
agricultural watershed adjacent to Coral Reef area in Japan. Agricultural Water
Management, 213, 659-673. https://doi.org/10.1016/j.agwat.2018.11.014 (Published
Online: 22 November 2018, );

Hassan Mohamed, Kazuo Nadaoka, and Takashi Nakamura (2018): Assessment of
Machine Learning Algorithms for Automatic Benthic Cover Monitoring and




Mapping Using Towed Underwater Video Camera and High-Resolution Satellite
Images. Journal of Remote sensing, 10, 773. https://doi.org/10.3390/rs10050773
(Published Online: 17 May 2018, )

Takashi Nakamura, Kazuo Nadaoka, Atsushi Watanabe, Takahiro Yamamoto,
Toshihiro Miyajima, Ariel C. Blanco (2018): Reef-scale modeling of coral calcification
responses to ocean acidification and sea-level rise. Coral Reefs 37, 37-53.
https://doi.org/10.1007/s00338-017-1632-3 (Published Online: 30 October 2017, )

Atsushi Nanami (2018): Spatial distributions, feeding ecologies, and behavioral
interactions of four rabbitfish species (Siganus unimaculatus, S. virgatus, S.
corallinus, and S. puellus), Peer , 6, 6145, 10.7717/peerj.6145 ( )

Lawrence Patrick C. Bernardo, Kazuo Nadaoka, Takashi Nakamura, Atsushi
Watanabe (2017): Island-enhanced cooling mechanism in typhoon events revealed by
field observations and numerical simulations for a coral reef area, Sekisei Lagoon,
Japan. Ocean Dynamics, 67(11), 1369-1384. https://doi.org/10.1007/s10236-017-1096-6
(Published Online: 6 September 2017, )

Hassan Mohamed, and Kazuo Nadaoka (2017): Assessment of Machine Learning
Approaches for Bathymetry Mapping in Shallow Water Environments using
Multispectral Satellite Images, International Journal of Geoinformatics, 13(2) (

) http://journals.sfu.ca/ijg/index.php/journal/article/view/1030/559

Ratino Sith and Kazuo Nadaoka (2017): Comparison of SWAT and GSSHA for High
Time Resolution Prediction of Stream Flow and Sediment Concentration in a Small
Agricultural Watershed, Hydrology, 4(2), 27.
http://dx.doi.org/10.3390/hydrology4020027 (Published Online: 4 May 2017, )

Ankita P. Dadhich, Kazuo Nadaoka, Yuki Motomura, Atsushi Watanabe (2017):
Potential impacts of land use change dynamics and submarine groundwater discharge
on fringing reefs of Kuroshima Island, Japan, J. Coast Conserv, 21. 245-254.
http://dx.doi.org/10.1007/s11852-017-0495-7 (Published Online: 24 January 2017,

)

Ratino Sith, Takahiro Yamamoto, Atsushi Watanabe, Takashi Nakamura, Kazuo
Nadaoka (2017): Analysis of red soil sediment yield in a small agricultural watershed in
Ishigaki Island, Japan, using long-term and high resolution monitoring data,
Environmental Processes. http://dx.doi.org/10.1007/s40710-017-0217-z  (Published
Online: 2 March 2017, )

Charissa M. Ferrera, Toshihiro Miyajima, Atsushi Watanabe, Yu Umezawa, Naoko
Morimoto, Maria Lourdes San Diego-McGlone, Kazuo Nadaoka (2016): Variation in
oxygen isotope ratio of dissolved orthophosphate induced by uptake process in natural
coral holobionts. Coral Reefs, 35(2), 655-668. http://dx.doi.org/10.1007/s00338-015-1378-8
(Published online: 23 November 2015, )

Atsushi Nanami (2016) Parrotfish grazing ability: interspecific differences in
relation to jaw-lever mechanics and relative weight of adductor mandibulae on an
Okinawan coral reef. Peerd, 4, e2425, DOI 10.7717/peerj.2425,

26
] ] ] ] y Ariel C
Blanco (2018)
21
(2018)
(2016)

2016
(2015) WorldView-2




o 0
o 0
@

Toshihiro Miyajima

8 20311631

Takashi Nakamura

8 20513641

Atsushi Nanami

8 90372060

H27-29
Atsushi Watanabe

8 00378001

@



