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1. Introduction 6. Seismology as a tool to monitor climate change S\W Seismic Oceanoaranhyv Profiles NE
The danger of rapid climate change s real and serlous. Humanity is challenged by this and ts - What were ocean currents fike 10, 20, 30, 40 or 50 years ago? A% %0 a1 " —
potential catastrophic outcomes because a rapidly changing climate will significantly modify the - Have circulation patterns changed due to anthropogenic global warming » € Joo i e : i Lo
circumstances under which we inhabit the planet. | | | g o i i - T T e ~ 400
- What might future circulation patterns be? l i L can

Since the ocean and atmosphere are coupled, ocean circulation plays a very important role. | - These questions and more can be addressed with seismic oceanography.
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The ocean, though much less in volume than the atmosphere, carries an equivalent amount of heat - Millions of km of seismic data of the ocean sits, collecting digital dust when it could be presenting 12005 1200
- . . . . . . . Earth scientists with new ‘free’ data with incredibly valuable information about the past state of the

due to its high heat capacity. Ocean circulation is driven mainly by the wind and secondarily by tidal 0CeaNnS Y P T 1400

] 1600——— =" 1600

forcing. The wind is driven by uneven solar heating of the Earth as it rotates between day and night. _ o o o _ _ o 180 NADW 1800

- Might the oll industry and academia alike be inclined to donate their ‘nuisance’ to seismic ]

The wind in turn, along with density differences, drive ocean circulation. oceanographers? 2000~ 2000
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| | | | | | o - A suitable forum for the distribution and dissemination of this data would be online repositories 24004 SA DA

While the basic mechanisms of ocean circulation are known, the details of how mixing of water such as: The Virtual Seismic Atlas ((http://see-atlas.leeds.ac.uk:8080/home.jsp), which now hosts - 00

masses and large-scale circulation occur and to what degree, could be further explored and better a special category for seismic oceanography data. 2800 2800

understood by analyzing the plethora of existing archived seismic data in conjunction with | - Paradoxically, the tool that has arguably been the most effective in locating the oil that has Sty lAM _3 Sone

| | contributed substantially to anthropogenic global warming may be used to learn about ocean 3200 — 3200

corresponding oceanographic data. circulation such that we can then mitigate it 3A: Meddy having formed at Cape St. Vincent. Note the width of Mediterranean Undercurrent (MU) - in red zone depths (about 500 - 1600 m) - here, in comparison with more northern profiles, horizontal seismic coherency is smoother and stratified, indicating mixing is not

thorough. Three water masses are labeled: NACW - North Atlantic Central Water (green); MW - Mediterranean Water (red); NADW - North Atlantic Deep Water (yellow).

The combination of multi-channel seismics (MCS) and traditional oceanographic probes (normally /. Some seismic proflles

XBTsand XCTDs) is Seismic Oceanography. 0 20 40 60 80 0 1 180 200 220 240 260 280 300 320
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2. The multi-channel seismic reflection method 12°N— £ 200 )
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S _ _ ) 5A: Meddy having been formed at Cape St. Vincent. Note the width of Mediterranean Undercurrent (MU) - in red zone depths (about 500 - 1600 m) - and how horizontal seismic reflectivity is disturbed in the region, presumably due to the MU flow northward (into the page)
4) Data are sorted by traces from a common midpoint (mid-way between source and receiver) 36"N— resulting in increasing mixing. Three water masses are labeled: NACW - North Atlantic Central Water (green); MW - Mediterranean Water (red); NADW - North Atlantic Deep Water (yellow).
5) Data are corrected for normal offset (increasing time lag for more distant (offset) channels). , , , , , , , , , , , ,
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6) Various filtering and migration technigues to improve signal-to-noise ratio and interpreability Map showing regional location, position of seismic lines and approximate path of the X 4 1a3i_oStance alo}TAfé)

of data. Mediterranean Undercurrent emanating from the Strait of Gibraltar. R e i
7) Seismic data are acquired jointly with high-density of XBT (eXpendable BathyThermograph) : R G il R =5 g

coverage for independent verification.

References and some further reading
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Interaction with topography. 11A: Well evolved meddy with little internal structure. Compare with feature 3A, which shows significant internal structure. Note the width of Mediterranean Undercurrent (MU) - in red zone depths (about 500 - 1600 m) - and how horizontal seismic reflectivity is disturbed in

the region, presumably due to the MU flow northward (into the page) ergo increased mixing. Three water masses are labeled: NACW - North Atlantic Central Water (green); MW - Mediterranean Water (red); NADW - North Atlantic Deep Water (yellow).



