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' — -ANDQC General Ocean Observation Requirements

World (Equator to Arctic)

%, S

——— -

r(Hurrlcanes etc...)

T

* Report 24/7/365 W|th |\/|I

° R

. Deployable W|th Reducedp_r.éle deo e

e
e T e R o .l"_._.-_::-.. —= R r

— = - — - o 2 . = —

= —
—
e

teAVailability =
,'-' e -' .

jance on Large Ships ‘with Cranes‘ﬂ
= | =

_——
il B s o

— E
— — - o



NDBC TAO-Specific Additional Ocean Observation Requirements

surface and 10 deptha

surface and 7 depths '

0-250 em 8™
Direciion L . 0-359* *
Pressurs {mydrosisiic) k : ¥ 0-1000 psi
FOOM rven e 0-368"

[——3&" Nylon ins.

0-35m s
0.0
x 0-100%
.4 mmhr?
= 1%
*1
0.1 hPa or 0.01%

? For ADCP megl 22 shall apan 20-250 m with & m vertical resclution,

For point valocity measwremenis, current meters shall be placed st 1 1o 5 depihe In the upper 200 m,

with at laast cne within 10 m of the surface. Current should be messured at all flux reference sitas and at other selected sites.
¥ At flux refarence sites enly.

* Required only if an outside agreye provides LWR and a raln sensor

e Survive Increasingly Prevalent Vandal'rsm =

New Requirement—=-Real-Time Cameras.on all Platferms



NDBC WX-Specific Additional Ocean Observation Requirements

Moteorolegieal and Ocean Platform {MOF) Required Accuracies |
1
Rﬂpuﬂinq Sample Ssmpla Total System
Paramater Raparting I'vhmqe Resol | nterval Perln-d _
ST R N TS L
Radiation®
DU\I Pgint Temparature §
Pracipitation Rate (ORG)*
Ssa Eurlar.a Tempamiure Ttﬂ 41°c |
si i 20min | +0.2mer6%
| <06 | 20min |

! | o-segan | _
Ocsen Curr Profie - Relatve Valocky” | 0 1000 s
Dcean Cumant Profie - Direction* m
! Extended range of 800 - 1100 hPa repartad on selsct statiens; atsa 900 - 1100 hPa
? Far continuous winds, reporied on selact staflons, successive 10-min samples.
*Wave sampling period 40 min on soms systems
* Parametar reporied on Belectsd MOP stations
5 Parametar reporied an lsunami buoys

- .

Standard MET Measurement Helght-—'ﬁTISm OS Partners = 3m

——

Move Away from Reliance on USCG for Dep]oyment and O&M

—

-

Future Requirement — Real-Time Cameras on all Platforms



NDBC DART-Specific Additional Ocean Observation Requirements

DART® Il
System

Bottom Pressure
Recorder

Ay 0 c L On dermand, 1sunami warning centar {TWC) trigger
Tsunam| data report iigger Auicmalically by lsunami detection algerithm
Dals flow, BFR to TWC Lags than 3 minutes after irlggered event

 Bottom Pressure Sensor Surwgb.’?e to"—t" m & Meet. T\ >'Standards
T /

- - __.._-’; ".,I"-;I: -l
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Where Unmanned Systems can fit into NDBC Operations

« NDBC Procures COTS Platforms & Modifies & Integrates its own Systems

- Potentially Affords Most Control and Lowest Market Risk to Government
- This is how NDBC has Historically Operated

& Vendor Integrates NDBC Systems & Sensors

- Vendor: are, , Retrieve, and conduct O&M of Platform
VT-( : | tems would Return to NDBC for Refurb/Cal
Liability Issue on Platform Damage Wh|Ie under NDBC MCC Command & Control

- NDBC Buys Ocean Obsen

s :.n;.lli’-""-"’

,Lets*Vendor Define Platform Solution
. ot A
= "GOVT Needs to trotected from |sru lton or Lo

- GOVT Needs to Retain Command'& Gont # a Availability & Quality

e Common Denominator ’j-a; : — 3 _
- Pre & Post Mission Sensor Testmg & Ca.u-ﬁ-r-'étrrgjr@b'ﬁtrolled/Managed by NDBC
- Procured & Leased Platforms Command & Controlled by NDBC MCC e

- All Data Quality- C_Q_r_EroIIed and-Released by NDBC MCC

T
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-
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NDBC Wave Glider Test and Evaluation




Test Results — Station Keeping Data

Glider Performance Envelope
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AIRMAR Sensors vs Wx Sensors — both on Buoy (5m)

Table 2

Measurement 80% tolerance

Wind Speed 1.2 m/s
iy

Sea Level .. %’! -

Pressure

STD DEV DIFF = 1.13 NDBC Tine Series Plots - Station 46842 vs SHEB7 AYG DIFF = 1.56
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AIRMAR Sensors on Glider (1Im) vs Wx Sensors on Buoy (5m) Performance

Table 1

Measurement 80% tolerance

Wind Speed &m/s
Sea Level .. ‘%’5

Pressure

e~ - 62
Temperature

st s

10/07-12/29

11111

1400 1600



Shell SeaGlider

48911 on 08/09/2012 at 23:41
Lat 27.076N. Lon 91.389W
Inage Credits NORA/NUS/NDBC
Temperature (C3
15 20

Oepth M)

L L L L L L L L L L
[0 32 /4 /6 3\WH /O 2 364 3086 3G T
Salinity CPSUY

FOWERED EY

Coogle

10 tmi

10 km

Map data €201 2 Google -
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NOAA Ocean Acidification Program Emerging
caae——e Observing Requirements

Federal Ocean Acidification and International OA Observing Network Minimum*
Monitoring Act (2009).... Requirements demand measure of T, S, Oxygen,
he FOARAM ACT calls for the establishment of a long- . 'ﬂnd full Carbonafef-'SVStem Constraint.

term monitoring program of ocean acidification utilizing
existing global and national ocean observing assets, and *Where feasible and appropriate fluorescence and

adding |pstrumentat.|on and sampling stations as Irradiance should also be included.
appropriate to the aims.

« What are the rates and magnitude of OA and how does | f.ﬂfafbonate'syStem constraint can be achieved in a
vary across time, space, and depth as a consequence of number of ways, including combinations of

local and regional geochemical, hydrological, and measurements and synthetic, non-collocated
biological mechanisms? "~ estlmates of other parameters.

PMEL carbon group Operates dozens of . -+ Fixed subsurface measurements (e.g. benthlc
MAPCO, systems in the Pacific, Atlantic, and -~ boundary within coral reefs) needed.

Indian oceans in collaboration with a wide range = « Improved tech for measuring ecosystem response
of partners. (T,S,pCO,, pH) '

=

D
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—Current OA Observing Network

1 ﬁ* g =3 & < i
‘:I“
- : i ] Map |
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DOCUMENTING C
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N
The current OA observing network is comprised of a
suite of fixed stations, SOOP/VOS operations
including autonomous underway systems and

vy T ~
MApCO2 Alrbiack Wave Glider Aft Solar Panel

geochemical survey cruises in oceanic, coastal , and o and G el > e, N T
coral reef environments. (T,S, pCO,, TCO,, Alkalinity, <70 and pH Semsors

nutrients, chlorophyll, etc.). New technologies are NS et el < AR elerproot enconre

being evaluated including the a Carbon Wave Glider. |[RG—__ - Colicion G ol |

Wave Glider Beclronies
MApCO2 EQ »

1000 mi
2000 km

MApCO2 i |
Fw:PWulnrpfocl Enclosure MApCO2 and pH Electronic 3

o ), Imagery £2012 NASA, Temahletics |

- Image courtesy NOAA PMEL
http://www.pmel.noaa.gov/co2/story/Ocean+Acidification 14
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