CDIP: A Wave Monitoring Buoy Array for U.S.
Coastal Infrastructure Management oy e

SCRIPPS wsrimvnonor - James Behrens', Ross Timmerman', Eric Terrill', Sophia Merrifield, Clarence Collins®, Robert Jensen?, Candice Hall®  of Engineers o

OCEANOGRAPHY 'Scripps Institution of Oceanography, University of California, San Diego
°U.S. Army Corps of Engineers Coastal and Hydraulics Laboratory

UC Sal’l DIGgO ASBPA National Coastal Conference, Providence, RI E R D‘

OCtOber 1 0-1 3, 2023 ENGINEER RESEARCH & DEVELOPMENT CENTER

COASTAL &

HYDRAULICS
LABORATORY

BACKGROUND = —= S DATA DISSEMINATION
" . : — ALASK. e A, CANADA | ' ' -
The Coastal Data Information Program (CDIP) includes an array of wave measuring G ssaonuserts: © = CDIP data are accessible in real-time .
moored buoy stations along the coastlines of the United States and Pacific island =0 s ;m' by the general public. | etadata
nations. Since its inception in 1975, the program has produced a vast database of o35 -crsvmor(a 11 WASHINGTON oS e Buoys report data every 30 minutes / T\
publicly-accessible environmental data for use by coastal engineers and planners, "lSLANDS = — o via Iridium. == N e B o
scientists, mariners, and marine enthusiasts. e | sevan e e CDIP website receives ~20k unique WEB WEB WEB |, | sosegmm
. - O 130 - Umpqua 0ffshorel® : » 7 COIP.ug —— = Py T:iblws: pl g cl ACQ ACQ 4—
The U.S. Army Corps of Engineers (USACE) has been a long-standing sponsor of || ' b O visitors per day. _ L) 7
CDIP, utilizing the high precision data to validate and improve global wave models @ o «mw o All QDlP buoy _data, r_eal-tlme and ———ZFS  Ceph
behind the USACE'’s official coastal wave climate information. USACE and CDIP || " mmrj . PAROINARES ) - conrie archived, are available via NetCDF.
g . - 094 - Cape Mendocino [ ® ) - . 217 - Onslow Bay Outer w—
conduct research on wind-generated surface gravity waves and intra-measurement & K CALIFORNIA ,;0:%::::233 —— Sesl) Sl REaRcaamsenissinmnear e CDIP Data Genter
evaluations of new wave measurement systems. Other key sponsors of CDIP are < e mﬁo ,_ real-time  to NOAA/NDBC, and acée
California State Parks and the U.S. Navy. I =7 | pSe | -5 A available via NWS, NOAA PORTS™,
CDIP’ h t ly 90 active stati ing Hawaii/Pacif oit | | o [ > _: IO0S RA data portals, etc.
s array has grown to nearly active stations, spanning Hawaii/Pacific, 2. . Yo | ol e Monthly NCEI archive accession.
CONUS, Alaska, Puerto Rico. We work with dozens of partners, including 100S ppos | °;;°,:;“f§?,,w |
Regional Associations as well as various federal and state agencies, energy and T e, | Wm0 ;;’”*;“mag; £ ) ey
maritime entities, universities, and vessel operators of all kinds. mxefboa;l% L B T mfm:mij ) 44(; - s EXTREME EVENTS
— G FZ:;:'R.CANSAMOA Heel o S S : & e \Wave models commonly underestimate the most energetic wave events.
DATA N <o MEXICO \\& j L e CDIP issues wave event bulletins to regional stakeholders following notable wave
e Stations are instrumented with Datawell Waveriders. Even.tls. age(g)0|esare(sjee}[rch§rs, etc;. S
e Wave spectra, height, period, direction, and displacement time series. Malf WWWIPLUCSCE.eCU 10 sigh LUp Tornewbulietins.
e Sea surface temperature, plus surface currents and air temperature. WAVE INFORMATION STUDY
. . e — . . : JCDIP240 pese CDIP Wave Observations: CDI& laci
e Rigorous QA: calibration facility, mooring components, station maintenance. 5 O : CDIPO USSACE /10 m depth i il Tropical Storm Ophelia — Corps
e Rigorous QC: real-time data alerts, research-grade archives. Drlmary sponj,c;r o — < T o iy (W B September 22 - 25, 2023 cdipucsdedu  erEngineers:
e Climate signals can be discerned from decades of high-precision data. e Data are used for evaluation of Wave Information Study (WIS). _ . m/f’l‘?fn e _ ——— ;;gg?n'g’egsg g, Fors |
e WIS provides a national resource of long-term wave climatologies for all U.S. PicaindiiN 1)1 S " " R
1 o1 i 1907 1 Stton 036: GRAYS HARBOR, WA - signfcantwave height, 1981 10 2023 = Logr coastal waters to aid in the planning, design, construction, and maintenance of [CDIP A7 g je | © et RN © Cemn T
t . . 15k ] 7_alla mnl]rZ::‘ax g ..49 m depth ave Model | .1s
Climatology: West Coast Waves g USACE projects along the U.S. coastal zone. i o
12.50 . . ' .
> S Grays Harbor, WA B 2023 daly rec e WIS domains are Atlantic, Pacific, Gulf of Mexico, Alaska, and Great Lakes. “ICDIP 263 = e,
| 2867 A Block Island, RI” e CDIP provides point source wave measurements at locations over time periods P “’
=T 16.0 °C/60.9 °F | long enough to be statistically significant, which validates remotely measured and [CDIP 433" T e | m/f/?%m
) ‘ s Wil ¢ Satan Shoal, FL 5 m de @89s
Er0.16 m/s / 0.30 ki i | S— modeled data. lamgenlt
Curent drection B gl i | , ' e WIS provides high-quality coastal wave hindcast model estimates, extreme wave s10mWS () AT | CDIP 224 e
I ——— TR g . analyses products, and decision tools. e £ i |
R Uit LY 1y N e Multi-decade hindcasts and storm event archives are generated to meet Tele)] -T2 | A T , £
Oct 06, 18:56 © [UTC v JRNUARL! 1 VIV TR TSN o s { ] . : gk ot B L
| y T P ol L omorrow's coastal engineering needs today. | I i w—
Jan Y  har * Apr ' May :M Ju:h f e:' F + " + o b e — ‘ | ® WI S PO rtal https / /WISportaI erdcdren mII / ) §: T_f;m ‘°§ ’ LSC,O\z?r?tar:gr;?)eedegg (t)rf]i185Eklr:\?ha(r;% f:gi‘)? SRS ./CDIP 1 47mvmmz:::lmmm He Buoy
Directional Wave Spectra R s s 22 B - Go7e e e PR et . ¢ o TEmept B f—
' 360 SN BLOGR SLAND AR S canmamsiioiiy 2000012023 x Logenc W0 amm  mow  zww 240000 * e Coastal inundation flooding occurred from NC to NJ, with historically “e
i ] ng‘é’;’ymr:g;“nax : CDIP 21w.;..s.qmomwwom.nmgv.m e lecg)rxﬂpf::g; v;:zz:seights on top of ~1 m of storm surge measured by g
Climatology: East Const Waves Wem WIS Data Portal ~ CHL::: &ERDC = fomdson UL ¢ et ey T gods
| T R OSSR SEWA e | ' £ o CDIP 433 Duck, NC, established 2013, recorded its all time maximum Hs. " o, v ;
i, A Y A prop Waves at CDIP 240 Thimble Shoal, VA (est. 2018), inside the entrance to
' ‘ vall| + 2 the Chesapeake Bay, were the second largest in station history. Waves at
Data Layers Stations Legends Backgrounds R | | 0 . L= Sy CDIP 171 Virginia Beach Offshore (est. 2017) reached 7.00 m Hs, only
Ili' A s NN '.1: P | B ; _ | @8'33 ‘ slightly below the station record set during Hurricane Maria in 2017.
| f‘l !J' !,.' I{"'- fae,:iOd ""‘--,II Vo ’il é Q £ o aee 2OR L e e
e | — | ge: I{ } N £ . max = largest individual wave ins:
| ]il,.. ll'x.ll ]_lf_-.,_a 3-33 sec -.\.-_'ff .»'] I’z ; ;:;l i»" B WIS Stations i e ... . P o 1 - ...... = UCSan Dlego %%EEIE(S)EI‘{XEOFN& Zs=sigrlﬁﬁgan$ wgvedhei{qht S(E,):)Tg:g 2§L:J/It|§2?nses/cdip7d2=p12
e > 9. » I ] s e | _ . A0 .~
] E s Q Atlantic
f LRI e ONGOING RESEARCH
e Wil RS I NN i T L N ¢ e, - VR iam . e Impacts of wave-current interaction in modulating nearshore wave climate.
% b A btk AT I NS b i i T A A A el T e Forecast errors during extreme events.
Energy density, m'miHzideg D i Mo i © o e \Wave propagation in regions of complex bathymetry and topography.
0 - * _0409 Station 244: SATAN SHOAL, FL - current speed at 0.75m depth, 2020 to 2023 x Legend ® Wave runup, CoaStaI inundation, and infragraVity Waves.
[ daily min/max -
Station 154 2023-09-15 19:00 UTC | Climatology: Surface Current et e Extratropical cyclones.
[[]2023 obs E
A 1.4 v u;% - .‘ $
S TR U A \ ok /A A el ST R 00000
Rt A TR A AN =
:Mi::., M e e we ey | e S LI e — T , = cdi D.U csd.edu
' = Py P — Feb 28 Mar 5 Mar 26 Aor1 Buoy deployment using USACE Field Research Facility Buoy deployment using the USACE M/V Dillard (San FranC|sco CA)

LARC (Duck, NC).


mailto:www@ucsd.edu
https://wisportal.erdc.dren.mil/

