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C) AUDIENCE AND BENEFITS
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Figure 2: a) Data coverage for calendar year 2008 b) Data coverage for calendar year 2009 c)
Validation of Optimal Interpolation (Ol) total vectors against USCG drifter d) Search area using
HYCOM model e) Search area using HF Radar data. The 4 day drifter path is shown as an
orange line.

Figure 3. Map of satellite derived frontal
locations and strength. The inset shows the
response of the longfin squid to this index.
The combination of the two provides
information on the regions within the MAB
one may be more likely to encounter longfin
inshore squid.
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Figure 5. Sample Glider Data: RU16 Glider track from September 10, 2010. The top left map highlights
the glider track while the other 6 images show the cross sections of temperature, salinity, density, CDOM,
oxygen and chlorophyll.
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Figure 1: Real-time Google Earth displays of de-clouded sea surface temperature (left) and chlorophyll
from MARACOOS (right) available online to the general public in the Google Earth Gallery.
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Figure 2: Marine Spatial Planning map for the east coast (by color) in May 2008. Figure 3: Spring salinity

in Mid-Atlantic Coastal waters showing the influence of river plumes.
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Figure ??. Long Range (5MHz) CODAR coverage percentages for 2008, 2009 and 2010. Note the percent
increase from 2008 to 2010.
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Regional Glider Tracks
& CODAR Locations

@ Long Range CODAR
@ Mid Range CODAR
@ Short Range CODAR
MARACOOS Glider
MURI Glider Tracks

Glider Tracks: Numerous examples of glider tracks during the past several years in the mid-Atlantic Bight
are highlighted in the Google Earth display to the left. Glider tracks are visible in real-time.
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Regional High Frequency Radar

High frequency radar is used by ocean researchers to measure surface current
velocity fields near the coast. A Hf-radar system can measure surface currents
averaged over 15 minutes as far offshore as 70 km. The resulting surface plats
provide a much higher resolution in space than previous techniques like current
meter arrays, With a HF-radar system an entire current field can be generated
every fifteen minutes. These vector plots allow mesoscale features, like coastal &

DMAC Substitute Figure



MARCOOS Atmospheric Mesoscale Model Domains

WeatherFlow RAMS (various domains)

NWS Mt. Holly NJ WRF
NWS Sterling VA WRF SES=

Shaded area
represents
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NWS Wakefield VA WRF

STPS Validation Figure from Jim
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E) MILESTONES

Task Name sStart Finish 2011 [z012 [2013 [2014 [2015 [2016
- - ~ [1stHalf | Lst Half | Lst Half | 1st Half | Lst Half [ Lst Half
Qtr1 [Ofr3 [ Otrl | @tr3 [Qtrdl [ O3 |[Otrdl [ Qtr3 |[Qtrd [Qtr3 | Otrl [ Q
1 E1. Regional Management Wed 6/1/11  Mon 5/30/16 s
2 = Regional Association Fri 7/29/11 Fri 4/29/16 v g
3 Quarterly Board Meetings [20) Fri 7/29/11 Fri 4/29/16 v g
24 Annual Members Meetings (5] Fri 10/28/11 Fri 10/30/15 v P 10/30
30 Bi-Annual Reports (10} sat 10/1/11 Fri 4/1/16 L, P /1
41 = Regional Operations wed 6/1/11 Mon 5/30/16 v
a2 Bi-Weekly Regional Ops Conf Calls  ‘Wed 6/1/11  Mon 5/30/16 C
(130
a3 E Bi-Weekly Tech Conf calls {130} Wed 6/1/11  Mon 5/30/16 =
a4 CODAR Wed 6/1/11  Mon 5/30/16 C
a5 Gliders Wed 6/1/11  Mon 5/30/16 C
15 satelliets Wed 6/1/11  Mon 5/30/16 C
a7 Weather Forecasts wed 6/1/11  Mon 5/30/16 C
a3 Ocean Modelers wed 6/1/11  Mon 5/30/16 C
49 DMAC wed 6/1/11  Mon 5/30/16 C
50 Education wed 6/1/11  Mon 5/30/16 C
5L =2, Observing System wed 6/1/11  Thu6/2/16 =
52 E satellites Wed 6/1/11  Thu 6/2/16 L
53 UDelaware Station Operational Wed 6/1/11  Thu5/31/12 =
54 Convert NCDF3 to NCDF4 Wed 6/1/11  Thu5/31/12 | —
55 Coastal Water Mass Product Fri 6/1/12 Fri 5/31/13 | —
56 Marine Spatial Plan Maps Mon6/3/13  Mon6/2/14 | —
57 salinity Algorithm Develop Mon6/3/13  Mon6/2/14
58 salinity Algorithm Real Time Tue 6/3/14  Tue 6/2/15
59 Maps & Salinity Integrate to Models Wed 6/3/15  Thu 6/2/16
60 = cODAR wed 6/1/11 Thu 6/2/16 v
1 ol wed 6/1/11  Thus/31/12
62 Radials Fri6/1/12 Fri5/31/13
63 Extend to Bays Mon 6/3/13  Mon6/2/14
64 Waves Tue 6/3/14  Tue 6/2/15
65 Sediment wed6/3/15  Thu6/2/16
66 = Gliders wed6/1/11  Tue 5/31/16 L
67 naintain 4 Flight Triangles wed6/1/11  Tue5/31/16 E
63 taaintain 6 Supplemental Triangles  Wed 6/1/11  Tue 5/31/16 |
69 |23, Data Mgmt & Communication Wed 6/1/11  Tue 5/31/16 =
70 DataBase Assembly Wwed 6/1/11  Thu5/21/12 e,
L Maintain Data Base Fri 6/1/12 Tue 5/21/16 E
72 Asset Map Interactive Wwed 6/1/11  Thu5/21/12 =
73 Web Page Maintenance Wed 6/1/11  Mon 5/30/16 C
74 F4. Modeling and Analysis Wed 6/1/11  Thu6/2/16 v
75 = weather Forecast wed 6/1/11 Tue 5/31/16 v
76 Build Ensemble wed 6/1/11 Thu 5/31/12 =l
77 Maintain Forecasts Fri 6/1/12 Tue 5/31/16 E
73 = statistical Ocean Models wed 6/1/11 Mon 5/30/16 v
79 Maintain STPS wed6/1/11  Mon 5/30/16 C
20 = Dynamical Ocean Models wed 6/1/11 Thu 6/2/16 v
N Improve Physics wed6/1/11  Thus/31/12
22 Biology Fri 6/1/12 Fri5/31/13
23 Coupled weather Mon6/3/13  Mon 6/2/14
24 Waves Tue 6/3/14  Tue/2/15
5 Sediment wed 6/3/15  Thu6/2/16
36 55, Education & Outreach Wed6/1/11  Mon5/30/16 L,
a7 Education Wed 6/1/11  Mon 5/30/16 C
28 Outreach Wed 6/1/11  Mon 5/30/16 C
39 g, Supplemental Projects Wed 6/1/11  Mon 5/30/16 Ly
s0 CODAR Spares Purchase wed 6/1/11  Mon 5/30/16 C
B 6 Additional Glider Flight Triangles  wed6/1/11  Mon 5/30/16 C
52 purchase Gliders (2 per annum) wed6/1/11  Mon 5/30/16 C
33 satellite Acquisition Upgrades wed6/1/11  Mon 5/30/16 C
) Ocean Modeling Ensemble wed6/1/11  Mon 5/30/16 C
Enhancements

95 New Product Development Wed 6/1/11  Mon 5/30/16 C
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MARACOOS ANNUAL BUDGET TEMPLATE: YEARS 1 - 5 PROGRAM ENHANCEMENTS: Distribution by Task

DISTRIBUTION BY TASK (*Industry Partners) Description Total Institution Pl
DESCR!PTI?N . TOTAL INSTITUTION Pl HF Radar Spares & Gap Filling $200,000 Rutgers U. Kohut/Roarty
TARe naj BasElyppon panded Glider Operations $300,000
Reg!onal Assoua'tlon Mgmt. $400,000 [ U. Delaware | Thoroughgood (6 flights x $50k / flight) $50,000 | U. Massachusetts | Brown
" | (zperatlons Mgmt.' i $100,000 \ Rutgers U. | Glenn $50,000 | U. Maryland Boicourt
$500,000 $50,000 | Rutgers U. Schofield
2. Observing Suk Base Support $150,000 | Rutgers U. 78D
HF Radar Shore Site Support $350,000 ‘ | Glider Purchases ($150k each) $300,000
(35 x $10,000 / site) Rutgers (16 sites), CIT*(5 sites), U.Delaware (3 sites), $150,000 | U. Massachusetts | Brown
U. Rhode Island (3 sites), U. Connecticut (2 sites), $150,000 | U. Maryland Boicourt
U. North Carolina (2 sites), Stevens Institute (1 site), Expanded Satellite Operations $100,000
U. Massachusetts (1 site), Rutgers Spares (2 sites). (2 x $50k / center) $50,000 | U. Delaware Oliver
HF Radar Technology Centers $300,000 $50,000 | Rutgers U. Crowley
(3 x $100,000 / center) $50,000 | U. Massachusetts | Brown Expanded Ocean Model $200,000
$50,000 | U. Connecticut O’ Donnel Forecasts (4 x $50k / center) $50,000 | U. Massachusetts | Gangopadhyay
$100,000 | Rutgers U. Kohut/Roarty $50,000 | U. Connecticut O’ Donnel
$100,000 | Old Dominion Atkinson $50,000 | Stevens Inst Tech | Blumberg
HF Radar Regional Coordinator $50,000 Rutgers U. Kohut/Roarty $50,000 | Rutgers U. Wilkin
Satellite Technology Centers $100,000 New Product Development $100,000 Rutgers U. Glenn
(2 x $50,000 / center) $50,000 | Rutgers U. Crowley ENHANCEMENTS TOTAL $1,200,000
n _______________________________________________________________|
: $50,000 | U. Delaware Oliver TOTAL BUDGET REQUEST _$4,000,000
Glider Technology Centers $300,000
(3 x $100,000 / center) $100,000 | U. Massachusetts | Brown
$100,000 | Rutgers U. Schofield MARACOOS ANNUAL BUDGET TEMPLATE: YEARS 1 -5
$100,000 | U. Maryland Boicourt DISTRIBUTION BY INSTITUTION & Pl (*Industry Partners)
Glider Flights $200,000 Institution Base Enhancement Total PI
(4 flights x $50,000 / flight) $50,000 | U. Massachusetts | Brown 1. U. Del = $580,000 $50,000 $630,000
$50,000 | U. Maryland Boicourt $500,000 ) $500,000 | Thoroughgood
$50,000 | Rutgers U. Schofield $50,000 $50,000 $100,000 | Oliver
$50,000 | Rutgers U. TBD $30,000 S0 $30,000 | Lipphardt
Observing $1,300,000 2. Rutgers U. $1,005,000 | $600,000 51,605,000
3. Data &C S o Base Support $100,000 $100,000 $200,000 | Glenn
Data Management $200,000 $330,000 $200,000 $530,000 | Kohut/Roarty
$175,000 | Applied Science® Howlett $150,000 $50,000 $200,000 Schofigld
$25,000 | Rutgers U. Kerfoot $50,000 $150,000 $200,000 | TBD-Gliders
Web Site $100,000 $125,000 $50,000 $175,000 | Crowley
v oot $50,000 S0 $50,000 | Kerfoot
Z:’ggg EEE:ZE 3 Ef;\;f; " $100,000 $50,000 $150,000 | Wilkin
Data Mgmt & Comm Subtotal | $300, 00,0 $100,000 50 $100,000 | McDonnell
2 3. U. Massachusetts $310,000 $250,000 $560,000
. Modeling & Analysis Subsystem Base Support $210,000 $200,000 $410,000 | Brown
Weather bl $100,000 | Weatherflow* Titlow $100,000 $50,000 $150,000 | Gangopadhyay
Short Term Prediction System $100,000 U. Connecticut O’ Donnel 4. U. Maryland $150,000 $200,000 $350,000 Boicourt
Dynamical Modeling Forecast $300,000 5. U. Connecticut $170,000 | $50,000 $220,000 O Donnel
Centers (3 x $100,000 / center) $100,000 | U. Massachusetts | Gongopadhyay 6. Applied Science* | $175,000 | $0 175,000 Howlett
$100,000 | Stevens Inst Tech | Blumberg 7. Stevens Inst Tech $110,000 $50,000 $160,000
$100,000 | Rutgers U. Wilkin $10,000 0 $10,000 | Bruno
jeling & Analysi: $500,000 $100,000 $50,000 $150,000 | Blumberg
8. Old Dominion U. $100,000 S0 $100,000 Atkinson
5. Edl ion & Outreach Subsy Base Support 9. Weatherflow* $100,000 $0 $100,000 Titlow
Education Center $100,000 ‘ Rutgers U. | McDonnell 10. CIT* $50,000 s0 $50,000 Vorona
Outreach Center $100,000 ‘ U. Delaware | Thoroughgood 11. U. Rhode Island $30,000 $0 530,000 Uliman
Education & Outreach Sub | | $200,000 12. U. North Carolina | $20,000 S0 520,000 Seim

EXISTING BASE SUPPORT TOTAL | $2,800,000 | TOTAL BUDGET ~ $2,800,000 |  $1,200,000 | $4,000,000
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MARACOOS, the Mid-Atlantic Regional Association Coastal Ocean Newllerzey il
Observing System, is a partnership of Universities, private companies,
non-governmental institutions and stateffederal government agencies
that coordinates and facilitates observations of the ocean and estuaries
between Cape Hatteras and Cape Cod. MARACOOS is one of eleven such
groups that are part of a national effort to improve scientific observations
of our coastal oceans.

MARACOOS leverages an integrated system of scientific data from b,
satellites, buoys, ocean radar, underwater gliders and other " Mld_Atlantlc
technologies to support real world needs. Benefits include providing A

faster and more precise tools for port management, search and rescue, RegIOI‘]
power utility restoration, reservoir, storm and waste water management

and local and state regulation of beaches and fisheries.
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" Cold Pool

Proposed Glider triangle tracks that will be flown to acquire cross shelf transect data as well as estimate
offshore locations of the subsurface cold pool.
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Figure 1. Map of the mean monthly errors in forecasts of the east and north components of the surface
current at 6 hours forecast time for November 2009.
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Prediction Error vs. Time Since Prediction Bl Region: 85th Percentile Separation
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Figure 1: The solid curves are the root mean square (RMS) difference between predicted and
observed current (blue and red represent east and north components respectively), averaged over
the entire Block Island Sound CODAR domain, as a function of the time since the prediction
using the Gauss-Markov method. The dashed curves are the estimated prediction errors.

Figure 2. The dependence of the 95 percentile separation of the predicted and observed drifter
positions using the CODAR observations, the forecast currents and the NOAA tidal harmonics
for the Block Island Sound area. The current observations yield the lowest errors. The CODAR-
based errors are significantly less smaller than those based on tidal harmonics.



