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In shallow coastal ecosystems, the abundance and productivit¥ of primary
producers such as macrophytes and phytoplankton (bottom-up effects) are strongly influenced by
environmental factors such as water temperature, nutrients, and light intensity, as well as by
herbivores (top-down effects). Therefore, C02 gas exchange between the atmosphere and shallow
coastal ecosystems is also likely to be determined by the the food web structure, which is mainly
shaped by the top-down effect, in addition to the bottom-up effect. In this study, we focused on
herbivory as a factor influencing the abundance and productivity of primary producers, and
investigated the relationship between food web structure and the CO2 gas exchange process through
field surveys and manipulative experiments.



CO2
IPCC AR5 2013

CO2 Regnier et al. 2013
CO2
CO2 Tokoro et al. Glob. Change Biol.
2014
NEP
NEP CO2
CO2
CO2
CO.
Wilmers et al. 2012; Atwood et al. 2015
CO.
CO2
CO2
CO2
DIC TA DOC
DIC TA DOC
NCP
DOC
CO2
DOC DOC
(b)
2019 9
2020 1
A B
C D 4

12 9 10 12 1



Okuyama et al. 2020

2023

1.2mx 1.2 m 1m

Zostera marina
|
11
Watanabe et al., 2020
CO2 DOC
CO2
NCP 302-1378 mmol C m—2d-1
125 mmol C m2d-! DOC
78% DOC
5%—20% DOC

CO2

DOC

12 14.4

AK

12 1

12

CO2
2018
CO2

2 2022 3

CL CK
60
CO2
NCP DOC
CO2
6 %—35 % DOC 96—
56—
NCP
CNP
10.9



FES (A

CO 12

RIGHTHEE (HSEH)

20194 3 A

CO:: 18

NCP 12 1 12
NCP 1 12
NCP
1 NCP
2022 3
3
9 6
2023 3 12
6
2010 2010
1,300 gDW/m?2
2,200 gDW/m?2 450 gDW/m2
CO2 4,89 tCO2/ha
8.28 tCO2/ha 1.69 tCO2/ha 2010
1,200 gDW/m?2 CO: 4.52 tCO2/ha
CO2 CO:2
CO:2 DOC
DOC
DOC
DOC
2500 -
COz -~
€ 2000 -
~
2
@ 1500 - .
m 1000 - —
oK
E =
. - i =
co N N O
co e a2 o JE ¢ &
2 & A 5 P
'/,532%7 )‘%é}% ‘4/'} x;_é?’" ﬁ/-} s



BEE%)

90

80

60

50

(KR vs. FR)

p < 0.05, t-test

(BEEvs. BEXE)

p > 0.05, t-test

1

: W : 5B (AK) :
I W ERR(cL) I
: 1B (CK) !
1 |
1 1
1 1
1 |
1 1
1 1
1 |
1 |
I ]

AK CL CK AK CL CK AK CL CK I1 60
HEY hiRE SNERE
HEMERE FRNERE FRMERE
11
1
CO2
DOC
NCP

NCP



31 31 15 25

Kuwae, T., J. Hosoya, K. Ichimi, K. Watanabe, T. Moriya, R. W. Elner, M. C. Drever, and K. A. 200

Hobson

Using stable isotope (& 13C, & 15N) values from feces and breath to infer shorebird diets 2022

Oecologia 23-35
DOl

10.1007/s00442-022-05257-x

Hobson, K. A., T. Kuwae, M. C. Drever, W. Easton, and R. W. Elner 10

Biofilm and invertebrate consumption by western sandpipers (Calidris mauri) and dunlin 2022

(Calidris alpina) during spring migratory stopover: insights from tissue and breath C02

isotopic (<i>d </i>13C, <i>d </i>15N) analyses

Conservation Physiology 1-14
DOl

10.1093/conphys/coac006

Sugimura, Y, T. Okada, T. Kuwae, Y. Mito, R. Naito, Y. Nakagawa 141

New possibilities for climate change countermeasures in ports: The creation of blue carbon 2022

ecosystems and dredged soil containment countermeasures through port development projects in
Japan

Marine Policy

105072-105072

DOl
10.1016/j .marpol .2022.105072

Tokoro, T. and T. Kuwae

Air-water C02 and water-sediment 02 exchanges over a tidal flat in Tokyo Bay

2022

Frontiers in Marine Science

989270-989270

DOl
10.3389/fmars.2022.989270




Akhand, A., A. Chanda, K. Watanabe, S. Das, T. Tokoro, S. Hazra, T. Kuwae 67

Drivers of inorganic carbon dynamics and air-water C02 fluxes in two large tropical estuaries: 2022

insights from coupled radon (222Rn) and pCO2 surveys

Limnology and Oceanography S$118-S132
DOl

10.1002/1n0.12075

Kennedy, H., Pages, J. F., Lagomasino, D., Arias-Ortiz, A., Colarusso, P., Fourqurean, J. W., 36

et al.

Species traits and geomorphic setting as drivers of global soil carbon stocks in seagrass 2022

meadows

Global Biogeochemical Cycles 1-15
DOl

10.1029/2022GB007481

Kuwae, T., Watanabe, A., Yoshihara, S., Suehiro F., and Sugimura, Y. 138

Implementation of blue carbon offset crediting for seagrass meadows, macroalgal beds, and 2022

macroalgae farming in Japan

Marine Policy

104996-104996

DOl
10.1016/j .marpol .2022.104996

Kuwae T., Elner, R. W., Amano, T., and Drever, M.C.

Seven ecological and technical attributes for biofilm-based recovery of shorebird populations
in intertidal flat ecosystems

2021

Ecological Solutions and Evidence

el12114-e12114

DOl
10.1002/2688-8319.12114




Kuwae, T. and S. Crooks

63

Linking climate change mitigation and adaptation through coastal green?gray infrastructure: a 2021

perspective

Coastal Engineering Journal 188-199
DOl

10.1080/21664250.2021.1935581

Akhand, A., A. Chanda, K. Watanabe, S. Das, T. Tokoro, S. Hazra, T. Kuwae 126

Reduction in riverine freshwater supply changes inorganic and organic carbon dynamics, and air- 2021

water CO2 fluxes in a tropical mangrove dominated estuary

Journal of Geophysical Research Biogeosciences €2020JG006144
DOl

10.1029/2020JG006144

Watanabe, K., and T. Kuwae 58

An unintended ecological benefit from human intervention: The enhancement of carbon storage in 2021

seagrass meadows

Applied Ecology 2441-2452
DOl

10.1111/1365-2664.13977

Van Dam, B., P. Polsenaere, A. Barreras-Apodaca, C. Lopes, Z. Sanchez-Mejia, T. Tokoro, T. 35

Kuwae, L. G. Loza, A. Rutgersson, J. Fourqurean, and H. Thomas

Global trends in air-water CO2 exchange over seagrass meadows revealed by atmospheric Eddy 2021

Covariance

Global Biogeochemical Cycles €2020GB006848

DOl
10.1029/2020GB006848




Okada, T., Y. Mito, Y. B. Akiyama, K. Tokunaga, H. Sugino, T. Kubo, T. Endo, S. Otani, S. 212

Yamochi, T. Kozuki, T. Kusakabe, K. Otsuka, R. Yamanaka, T. Shigematsu, and T. Kuwae

A comparative method for evaluating ecosystem services from the viewpoint of public works 2021

Ocean and Coastal Management 105848
DOl

10.1016/j -ocecoaman.2021.105848

Okada T, Y. Mito, Y. B. Akiyama, K. Tokunaga, H. Sugino, T. Kubo, T. Endo, S. Otani, S. 63

Yamochi, Y. Kozuki, T. Kusakabe, K. Otsuka, R. Yamanaka, T. Shigematsu, T. Kuwae

Green port structures and their ecosystem services in highly urbanized Japanese bays 2021

Coastal Engineering Journal 310-322
DOl

10.1080/21664250.2021.1911194

Akhand A., A. Chanda, K. Watanabe, S. Das, T. Tokoro, K. Chakraborty, S. Hazra, and T. Kuwae 153

Low CO2 evasion rate from the mangrove surrounding waters of Sundarban 2021

Biogeochemistry 95-114
DOl

10.1007/s10533-021-00769-9

Akhand A.,K. Watanabe, A. Chanda, T. Tokoro, K. Chakraborty, H. Moki, T. Tanaya, J. Ghosh, and 752

T. Kuwae

Lateral carbon fluxes and C02 evasion from a subtropical mangrove-seagrass-coral continuum 2020

Science of Total Environment

142190-142190

DOl
10.1016/j .scitotenv.2020.142190




Watanabe, K., G. Yoshida, M. Hori, Y. Umezawa, H. Moki, and T. Kuwae 17
Macroalgal metabolism and lateral carbon flows can create significant carbon sinks 2020
Biogeosciences 2425-2440
DOl
10.5194/bg-17-2425-2020
Hall, L. A., S. E. W. De La Cruz, I. Woo, T. Kuwae, J. Y. Takekawa 11
Age- and sex-related dietary specialization drives seasonal resource partitioning in a 2021
migratory shorebird
Ecology and Evolution 1866-1876
DOl
10.1002/ece3.7175
Macreadie, P. 1., .., T. Kuwae, .., K. Watanabe, ..., and C. M. Duarte 10
The future of Blue Carbon science 2019
Nature Communications 1-13
DOl
10.1038/s41467-019-11693-w
75
2019
B2 10-20

DOl




56(3)

- - 2020
197-200
DOl
Saderne V. et al. 10
Role of carbonate burial in Blue Carbon budgets 2019
Nature Communications 1-9
DOl
10.1038/s41467-019-08842-6
Watanabe Kenta Seike Koji Kajihara Rumiko Montani Shigeru Kuwae Tomohiro 25
Relative sea-level change regulates organic carbon accumulation in coastal habitats 2019
Global Change Biology 1063 1077
DOl
10.1111/gcb. 14558
Okada Tomonari Mito Yugo Iseri Erina Takahashi Toshiyuki Sugano Takanori Akiyama Yoshihiro 6
B. Watanabe Kenta Tanaya Toko Sugino Hiroaki Tokunaga Kanae Kubo Takahiro Kuwae Tomohiro
Method for the quantitative evaluation of ecosystem services in coastal regions 2019

PeerJ

6234 e6234

DOl
10.7717/peerj .6234




Tokoro Tatsuki Kuwae Tomohiro 5
Improved Post-processing of Eddy-Covariance Data to Quantify Atmosphere?Aquatic Ecosystem CO2 2018
Exchanges
Frontiers in Marine Science 1-11
DOl
10.3389/fmars.2018.00286
Sohma Akio Shibuki Hisashi Nakajima Fumiyuki Kubo Atsushi Kuwae Tomohiro 384
Modeling a coastal ecosystem to estimate climate change mitigation and a model demonstration in 2018
Tokyo Bay
Ecological Modelling 261 289
DOl
10.1016/j -ecolmodel .2018.04.019
Tanaya Toko Watanabe Kenta Yamamoto Shoji Hongo Chuki Kayanne Hajime Kuwae Tomohiro 15
Contributions of the direct supply of belowground seagrass detritus and trapping of suspended 2018
organic matter to the sedimentary organic carbon stock in seagrass meadows
Biogeosciences 4033 4045
DOl
10.5194/bg-15-4033-2018
Matthew Hipsey B2-74
2018
1_1237—1_1242

DOl




B2-74

€02 2018
1_1237—1_1242
DOl
B2-74
- €02 2018
1_1267—1_1272
DOl
Jeng-Wei TSAI B3-74
2018
1_144-1_149
DOl
0
8
Hori M., Bayne C.J., Kuwae T. 2019
373

Springer, Singapore

Blue Carbon: Characteristics of the Ocean’ s Sequestration and Storage Ability of Carbon
Dioxide. In: Kuwae T., Hori M. (eds) Blue Carbon in Shallow Coastal Ecosystems.




Yoshida G. et al. 2019
Springer, Singapore 373
Carbon Sequestration by Seagrass and Macroalgae in Japan: Estimates and Future Needs. In: Kuwae

T., Hori M. (eds) Blue Carbon in Shallow Coastal Ecosystems

Tokoro T., Watanabe K., Tada K., Kuwae T. 2019
Springer, Singapore 373
Air-Water C02 Flux in Shallow Coastal Waters: Theory, Methods, and Empirical Studies. In: Kuwae

T., Hori M. (eds) Blue Carbon in Shallow Coastal Ecosystems

Akhand A., Chanda A., Das S., Hazra S., Kuwae T. 2019
Springer, Singapore 373
CO2 Fluxes in Mangrove Ecosystems. In: Kuwae T., Hori M. (eds) Blue Carbon in Shallow Coastal
Ecosystems

Abo K. et al. 2019

Springer, Singapore

373

Quantifying the Fate of Captured Carbon: From Seagrass Meadows to the Deep Sea. In: Kuwae T.,
Hori M. (eds) Blue Carbon in Shallow Coastal Ecosystems




Kuwae T. et al. 2019

Springer, Singapore 373

CO02 Uptake in the Shallow Coastal Ecosystems Affected by Anthropogenic Impacts. In: Kuwae T.,

Hori M. (eds) Blue Carbon in Shallow Coastal Ecosystems

Nobutoki M., Yoshihara S., Kuwae T. 2019

Springer, Singapore 373

Carbon Offset Utilizing Coastal Waters: Yokohama Blue Carbon Project. In: Kuwae T., Hori M.

(eds) Blue Carbon in Shallow Coastal Ecosystems

Kuwae T., Hori M. 2019
373

Springer, Singapore

The Future of Blue Carbon: Addressing Global Environmental Issues. In: Kuwae T., Hori M. (eds)
Blue Carbon in Shallow Coastal Ecosystems

https://ww.pari.go.jp/unit/ekanky/member/kuwae/
Coastal and Estuarine Environment Research Group
https://ww.pari.go.jp/unit/ekanky/en/member/kuwae




(Watanabe Kenta)

(20725618) (82627)

(Umezawa Yu)

(50442538) (12605)
)

(Hori Masakazu)

(50443370) (82708)

(Tokoro Tatsuki)

(70543859) (82101)

2021 5 20

)

(Yoshida Goro)

(40371968) (82708)




