
SOLAS-Japan March 2007 
[1] 

The W-PASS (Western Pacific Air-Sea interaction Study) project 2006-2010 
– Linkages in biogeochemical cycles between surface ocean and lower atmosphere– 
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Climate and environmental change will have significant impacts on biogeochemical cycling in the ocean, 

on atmospheric chemistry, and on chemical exchange between the ocean and atmosphere.  The 

exchanges include atmospheric deposition of nutrients and metals that control marine biological activity 

and hence the ocean carbon uptake, and emissions of trace gases and particles from the ocean in view of 

their importance in atmospheric chemistry and climate processes. 

Our goal of the W-PASS (Western Pacific Air-Sea interaction Study) project, which has been newly 

funded for 5 years as a part of SOLAS-Japan activity in the summer of 2006, is to achieve quantitative 

understanding of the key biogeochemical interactions and feedbacks between the ocean and atmosphere.  

We aim to resolve this linkage through field observations studies mainly using research vessels over the 

western Pacific.  Numerical modeling studies are required for systematic evaluation and quantitative 

assessment.  Our objectives of W-PASS are: 

1)  Quantify the transport of natural and anthropogenic materials from the Asian continent to the western 

Pacific which contributes to primary production in the marginal and remote regions. 

2)  Determine the response of marine ecological systems to changes in atmospheric composition over the 

western Pacific. 

3)  Investigate the production and emissions of marine biogenic gases that might lead to changes in 

atmospheric composition, especially in subtropical and subarctic regions of the western Pacific. 

4)  Evaluate the contribution of marine biogenic gases to global climate change. 

5)  Provide basic knowledge of the interaction between global climate change, marine resources, and 

oceanic processes to policy makers. 

 

A01 Dynamics of Atmospheric Composition 

A01-1 Anthropogenic impact on atmospheric trace species and their effects to the air-sea chemical 

interaction 

Long-term continuous monitoring of nitrogeneous species both in gaseous and particulate phases with 

other air pollutants at a remote site, Cape Hedo, in Okinawa Islands. Quantifying the annual trend and the 

seasonal variability of atmospheric nitrogen nutrient input to the Western Pacific Ocean. Detecting the 

potential impact of the economic growth in the East-Asian Continent on the air-sea chemical interaction 

through the increase in the nitrogen input. 

Simultaneous, comprehensive and high time-resolution continuous monitoring of total NOy and 

nitrogeneous deposition species, particulate NO3
－ and NH4

＋ as well as gaseous HNO3 and NH3.  
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NIES Atmospheric and Aerosol Monitoring Station at Cape Hedo, Okinawa, is providing collaborative 

facilities for year-round continuous monitoring of geophysical and chemical quantities related to the 

global environment, and is assigned as the major site in Japan for the international ABC Program. 

(Hiroshi Bandow) 

 

A01-2 A study on the production and emission of marine-derived volatile halocarbons 

Measurements of marine biogenic gases in the air and surface seawater. Studies on the mechanism and 

controlling factors of the marine VOCs production based on cultivation of microalgae and molecular 

biological technique. 

(Yoko Yokouchi) 

 

A01-3 Atmospheric deposition of particulate trace metals and organic carbon to the ocean and 

production processes of marine aerosols 

Quantify the transport and deposition of particulate trace metals and organic carbon from the Asian 

continent to the western North Pacific. Investigate the production and emission of biogenic gases and the 

gas-to-particle processes especially in subtropical and subarctic regions of the western Pacific. 

Looking at nano particles by Aerosol Time-of-Flight Mass Spectrometer(ATOFMS) on shipboard. 

Looking for continental biomarkers associated with soil microbial activities using a saponification on 

the aerosol samples, i.e., omega-hydroxy carboxylic acids, which are produced in soils by microbial 

omega-oxidation of fatty acids. 

(Mitsuo Uematsu) 

 

A02 Variability of Gass Exchange at the Air-Sea Interface 

A02-4 Trace gas geochemistry in ocean surface 

Quantify trace organic compounds in ocean using PTR-MS. Stable carbon isotopic compositions of 

trace non-methane hydrocarobns (NMHCs) in ocean. Procution of methane in oxic seawater using dual 

(carbon and hydrogen) isotope tracers. High sesitivity tracer assay for N2 fixation in ocean. Nitrate and 

nitrous oxide geochemisty using the triple oxygen isotopic compositions.  

We introdeced new isotope ratio mass spectrometer for this project. 

(Urumu Tsunogai) 

 

A02-5 Development of direct eddy-covariance system for the air-sea trace gas flux measurements 

For the precise evaluation of air-sea trace gas fluxes, eddy-covariance method is considered as the 

direct and most reliable technique. In the present proiject, CO2 and DMS are the possible candidates for 

the application of the eddy-covariance method. Measurement system of these trace gas density 

fluctuations and ship motion correction for the wind velocities are are organized in the project. 
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(Osamu Tsukamoto) 

 

A02-6 Long-term changes of green house gases in the ocean and it feedback effect on climate. 

We have a plan to investigate oceanic parameter as green house gases with the physical 

-biogeochemical observations in the next five years. It focuses on the North Pacific subpolar/subtropical 

region in order to get a quantification of feed back parameters. 

(Yutaka W. Watanabe) 

 

A03 Dynamics of Marine Ecosystem  

A03-7 Bioavailability and biogeochemical process of trace metals in the surface ocean 

To investigate the speciation and bioavailability of trace metals supplied from the atmosphere to the 

ocean surface, we will study the dissolution rate of trace metals from the atmospheric mineral dust and 

their speciation in seawater. 

(Shigenobu Takeda) 

 

A03-8 Dynamics of biophilic elements and microbial processes in the surface ocean 

   The detailed distributions of different forms of biophilic elements (C, N, P, Si) and their interaction 

with microbial processes in the surface water column will be elucidated in terms of biogeochemical flux 

between the atmosphere and the surface ocean.  

(Hiroshi Ogawa) 

 

A03-9 Ecosystem response to the dust input in the western Pacific, and its feedback 

We will examine the ecosystem responses to the dust (iron) input in the subarctic and subtropical 

Pacific with bottle incubation. We also reanalize the data from the mesoscale iron enrichment experiments 

(SEEDS and SEEDS II). We will also investigate the effects of typhoon as a mechanim to enhance the 

primary production in the subtropical Pacific. 

(Atsushi Tsuda) 

 

A03-10 Mechanism on abrupt change of primary productivity by air-sea interaction using 

satellite remote sensing and numerical modeling 

To examine abrupt change of primary productivity, we will generate satellite data set on ocean color 

and sea surface temperature before and after typhoon passing around Japan. We will develop a numerical 

model of typhoon which can simulate a magnitude of mixing and upwelling in sub-surface layer and 

examine the relationship between moving speed of typhoon and magnitude of mixing and upwelling. 

(Sei-Ichi Saitoh) 
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A04 Modeling of Interaction between Ocean and Atmosphere 

A04-11 Responses of marine ecosystem to weather disturbances of synoptic scale 

In this project, we will synthesis results obtained from the other observation project in 

Japan-IGBP/SOLAS activities. Especially, we will focus responses of marine ecosystem to the weather 

disturbances such as Typhoon and strong extratropical cyclone, which deepening the mixed layer and 

shutdown solar radiation during few days to a week. We will also investigate responses of marine 

ecosystem to aeolian dust using ecosystem model representing iron cycle processes. 

(Yasuhiro Yamanaka) 

 

Field Observations in 2007 

A01-1 

2007Winter(ca. 2 weeks during Nov-Dec. 2007, period: not determined yet.) Aircraft observation 

campaign for aerosols over the East China Sea collaborated with a ground-base intensive 

observation at Cape Hedo, partly funded by Global Environmental Research Fund(MOE, Japan) and 

by Asian Environment Research Program, Core Project 1(NIES). 

A01-2 

(1) Spring 2007 (KT-07-7:16-29 April) -- Measurements of VOCs in the atmosphere and seawater  

(2) High frequency measurements of methyl halides and DMS in the atmosphere at Hateruma Island 

and Cape Ochiishi 

A01-3 

(1) Spring 2007 (KT-07-7:16-29 April): BLOCKS (Bloom Caused by Kosa Study) in the mid 

latitude zone of the western North Pacific by R/V Tansei Maru 

(2) Summer 2007 (MR07-04): A longitudinal transect cruise from Japan to the North America along 

47˚N by R/V Mirai 

A02-5 

(1) R/V MIRAI cruise: MR07-03(June,2007) equatorial Western Pacific 

(2) R/V MIRAI cruise: MR07-06(Oct-Nov,2007) Western Pacific 
A03-7 

(1) Surface water clean sampling test using a newly developed "Fish". R.V. Hakuho-maru, July 24-29, 

2007 

(2) Trace metal cycles in the surface layer around Kuroshio Current. R.V. Tansei-maru, Oct 21-25. 

A03-9 

R.V. Hakuho-maru KH-7-3 cruise, Subtropical Pacific (Argo float deployment, bottle incubation). 

A03-10 

R.V. Oshoro-maru IPY collaborative research cruises in Arctic Sea and Bering Sea, July 1-August 28, 

2007. 
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