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"The deep ocean is key to understanding environmentaioagidsaldetaiami warning networks. This poster explores the ocean ob-
threats, from climate and ocean warming to rising sea |leeeljngaap@sdments available from SMART cables. Simulations show
cation, and tsunamis. Because the deep ocean is di culieso cosflg temperature and pressure measurements can improve esti-
monitor, however, we lack fundamental data needed to maéeg atebg@andalculation and heat content, and cable-based pressure and Deep ocean Temperatu e

understand, and address these threats. One solution isdocekegiade sensors can improve tsunami warning times and earthquake . . | terackdiiorite e | i ds. the d e
into future undersea telecommunications cables. This is#tamessisnTafetiechnology of integrating sensors into beP5pRCEARIREMPerature observations are currently extienaelyitiomtemitime long-term climate trends, the deep obs

SMART cables initiative (Science Monitoring And Reliabte Tideossetduaitdressing sea and land-based elements pi? e gnaere_lzrom the limited ship based repeat hydregeaphyjued&okat local deep temporal variability. At a
tions), a Joint Task Force (JTF) sponsored by three UNakgieneiopeSMaR Pmhucts to end users. the global deep ocean Is currently warmlngoat an averageeratz=ah~-catdictuations in temperature are dominate
sors would “piggyback” on the power and communications infrastructure of per decade, with the strongest (order 50 m°C/decade) magrugaesisogotherm heave from passing eddies, tides,
a million kilometers of undersea ber optic cable and tebERiouahlsizve been endorsed by major ocean scienlBedfqaRisafspOcean. After 5-10 years, the deep SMARErewots temperature measurements at the single dep
repeaters, creating the potential for global coverage at dibdéstockergenital cable suppliers and sponsors, develoghiént $ shguld be able to detect any decadal tempemaigreeczngateimiormation about horizontal and temg
cost. Initial sensors would measure temperature, pressere-aisérsdceiecarporate SMART capabilities into future cab %E/Sé%&%.e@ Supplementing the other deep observitiysygteyus mittrties the deep ocean. Using the high tem
tion. The resulting data would address two critical scienifieestidgocietale can build up a global ocean network of IBRY-[REg-term Nigh temporal resolution deep ocean tengpediwettesvtemperature collected along transocean b
issues: a) the long-term need for sustained climate-quaBty AR daistetkensors, creating a transformative addition thé& IHEJ?—l‘I‘te to more accurate estimates of deep ocednrbeghcohtieatszrtd, it would be possible to evaluate higl
under-sampled deep oceans, and b) the near term needdeainuirserrinensystem.” Steric Sea level rise. variability at many locations throughout the global ocear

Tsunami detection Sea Level

Using the addition of deep ocean pressure sensors alofifpdgpeitiaticaprovement of tsunami warning times at a p SRRy ifﬁ 84@ paraénete][ of the climate system. It hagpbagf r\ﬁfﬂﬁﬁ’_turn Improve past satellite altimetry pri
transpaci ¢ cable routes, the time-to-issue a tsunami waprBidARM balrkes is obviously highly dependent on the ¢ B??]f?@éﬁ § allimetry data from successive missions YRGEAS @aé’létmn of drift or biases. SMART cable pre
duced from 2.1 to 1.6 hours (a 25% reduction), which can be critical for the satellite altimetry data undergoes various corrections 1o gaeaHatEfliddalrepresentation of the ocean’s response
evacuation of at-risk areas. and atmospheric e ects. SMART cables would provide bpHes RI€8siHifons dispensing with oversimpli ed invers
data that can be used to improve de-aliasing tidal moagisdditigdiffaptions, especially on short time scales.
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§ )] : Ocean mass changes and redistribution and associated/aaabiiysnattisgpresently not resolved by GRACE. The
5 ] mass component of sea level and the Earth’s gravity elshart-terpodesakdyottom pressure variability will not only
%0 _ parameters of the climate system and are observed by gnelsadditiehgravemotely sensed gravity elds, but are al:
g - med = &1 (e med = 1.6 hrs mission GRACE since 2002. substantially improve the de-aliasing and correction pro
9 =% . | Complementary continuous ocean bottom pressure meHS0r8h{EHisGE§N gravity signals, and, thus, nal global
o 12z 3 ‘ 2 3 4 SMART cable systems will provide valuable informatiorf8H\&fbIFABhEHKgOING and future gravity eld missions.
ours
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e R Distribution of elapsed times between earthquake and tsunami Large scale ocean volume transport
Time elapsed (color) between an earthquake at the Cil%qeéqgggﬂcﬁurrently (left), anq with the addition of h.ypot.hetlcal Through thedtoplcs dlscussfed akéol\ﬁ\ohdtbarrmght |n|tod|_nter;3| ed boundary c_urrelr_1ts, mixir
d until the tsunami is detected at three bottom oresdl MART cabtasifréght). Becker and S. Weinstein pressure and temperature rrom yrorocesses. Indirectly, improvements in altimetric a
an e P TWC, Honolulu USA) cables will advance our understandling pfoducts through better tidal and high-frequency c
Courtesy N. Becker and S. Weinstein (NOAA/NWS/PTWC, Honolulu large scale ocean circulation. The bottom measuremeirtansihteroviolenesti-accurate low-frequency circulation fi
mates of barotropic ow and deep advective-di usive balepiac ties and horizontal pressure gradients. Th

overturning ctroaldemperature content, and mass redistiieyi@anarpthet measurements along a line, SMART cabl
ocean. The cables may also sample along continental shop®bYe oodamekestadnding of global circulation.
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Direct P-wave arrivals , with the current seismic array el 0nWiReiesior ocean basins, in particular the Paci c. A dramatic s

addition of smart sensoffso(ni@a)asinghe , Rowe , et alid@ivement is obtained by assuming some of the currently laid cables |
already possess sensors. Here direct P waves are modeled. /A3Rig &lasngnts of the ocean observing systems for tempaefitire, 1 m 100 km

The addition of the SMART cables will, over time, proviggiggpHzs8E édald mitigate current gaps, but the sensitivitgeagieval and ocean mass, with the addition of SMART chibhe sensepsice scales of processes in the ¢
proved seismic ray coverage for global velocity and attgniHigscinesiedes are more complicated, and their observations are far

allowing seismic tomographers to iImprove currently unqesgamilen 8i8@% direct P. Accelerometers must be su ciently sensitive
In the existing global seismic dataset, resolution of the ¥r(R€Qfe FREPfR and teleseismic P, but advances in solid state devices are
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Our Future is Blue: Linking Ocean and
Coastal Information with Societal Needs




