Potential UK SOLAS long term atmospheric monitoring site

Objectives

1. To provide data on seasonal cycles and mid –to long-term trends of important trace gases and aerosols in a location where homogeneous marine background air can be measured without major influence from coastal sources.

2. To improve the robustness of data sets in order to more effectively model atmospheric processes, e.g. long-term data sets can be used to quantitatively test deposition and emissions (and their dependences on meteorological, geophysical and oceanographical processes 

3. To tie in in situ observations with satellite data, both of trace gases (e.g. BrO, others?) and of ocean colour, which may be used in conjunction with trajectory models and inverse modelling. The combination of approaches to estimate source regions, strengths and seasonal/interannual variability.

4. To make measurements in an oceanic location where processes occur which have unquantified but potentially highly significant impacts on the climate system . Examples are:  a site which receives significant input of atmospheric dust; a site in the ITCZ region (between about 5oN and 5oS) where emissions are rapidly mixed aloft; tropical locations;  sites of high photochemical activity; sites of high rainfall events.  Ideally all!  N.B.  Tropical locations  are better characterised by satellites – bigger pixels.

Pros and cons of fixed station site vs ships of opportunity:

Fixed station
Fixed spatial coverage

High temporal coverage.

Could link into fixed flux measurement tower?

Key is that atmospheric modelling is far simpler with fixed site! 

Trends/seasonal cycles can be easily retrieved.

Ships of opportunity:

Regional spatial coverage

Low temporal coverage.

More difficult to retrieve trends/ seasonal cycles.

Strategy

A comprehensive core of robust, reliable instrumentation, to which others could be added for intensive campaigns.

Existing long term marine monitoring sites and their drawbacks

WMO Global Atmosphere Watch stations:

· Cape Grim (possible but mid latitudes)

· Mauna Loa, Hawaii (middle of an island, high altitude)

· Mace Head (strong coastal influences in all sectors, heterogeneity)

· Izana, Tenerife (3km asl)

· Samoa (14.232°S 170.563°W, 77 m asl) Prevailing winds are marine.  Site appears to be located in forest not right on coast.
· Minamitorishima (Japan) about 2,000 km southeast of Tokyo 24.300°N 153.967°E (8 m a.s.l.) . Tiny - 1.4 km² and a coast of about 5.5 km long.  Just an airstrip plus building.  But no likely coastal sources.  Possible?
Others:

· Pico, Azores (high altitude, isolated)

· Weybourne  (small marine sector, North Sea only)

· La Reunion.  French owned, Mauritius.  Nothing known.

· Bermuda – open ocean, fully functional

Possible locations for future site.

Cape Verde Islands (16 00 N, 24 00 W).  Potential German SOLAS site.

Volcanic islands (Therefore little possibility of seaweeds – steep shores)
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Ascension Island.   (7.95°S, 14.37°W), middle of S. Atlantic.

RAF flights from Brize Norton to the Falklands stop at Ascension.
Volcanic island (Therefore little possibility of seaweeds – steep shores)

Mostly white sand beaches.

Dry, barren landscape.  Probably few island emissions.

Has advantage of being small (98 sq. km [34 sq. mi.]), therefore influence of the island itself compared to surrounding ocean is small within the pixel size of satellites (about 40 x 80km).  C.f. satellite pixel of Mace Head is half over land and half over ocean.
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