Transition from Research to Operations*: Lessons
from NOAA's TAO Array

Thanks to Mike McPhaden, NOAA/PMEL
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Initial Global Ocean Observing System for Climate

Total in situ networks 60% May 2008

continuous satellite measure-
' ments of sea surface tempera-
ture, height, winds, and colour

g7, Surface measurements from

volunteer ships (VOSclim)
200 ghips in pilot praject

Global drifting surface
L0 buoy array
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5" resolution aray: 1250 floats

62% Tide gauge network (GCOS
subset of GLOSS core network)
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170 real-time reporling gauges

81% XBT sub-surface temperature
section network
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100% Profiling float network
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3" resolution array: 3000 floats
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79% Global tropical moored U. 43% Repeat hydrography and

Reference “ﬁfﬂ'?-u-': Global reference
time series 2770 L0 48% o ooring network
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58 sites d 29 moorings planned

buoy network carbon inventory
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D 119 moorings planned Full ocean survey in 10 years




Next Generation ATLAS Mooring

ATLAS Mooring

v Ocean and atmosphere

v Rapid sampling in time

v’ Low cost
v Real-time data
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TAO array built up during the 10 yr Tropical Ocean Global
Atmosphere (TOGA) program (1985-94)

Amehor (4,800 1ba)




Tropical Atmosphere Ocean (TAO) Array
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”’{Ja I Program objective: Provide real-time data from the
i tropical Pacific for improved detection,

understanding and prediction of El Nifio and the
Southern Oscillation
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= Aug 1996: NOAA Ship Ka’imimoana
commissioned (dedicated to TAO)

= Nov 1997: US Congress provides $2.6M for
TAO (permanent support)

= Jan 2000: TAO becomes TAO/ TRITON
(JAMSTEC resources & commitment)
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" June 2002: VADM Laute r, NOAA Admit m or,
TAO management to Nati
National Weather Service

= Rationale:

- TAO effectively operational and so should behanaged
operational branch of NOAA ~

- NDBC responsible for NOAA operational coastal wéaJher buoy
program 0y 4

- Consolidating TAO with NDBC programs => cost effmenéy lo

continuity of data, and institutional support for program stal I ty
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= Jan 2003-Aug 2004: TAO tra.
requirements of: '

— Maintaining data quality & continuity
— Making transition transparent to users

— Duration of 3 yrs (2005-2007)
— Minimal cost

Key issues:

1) Requirements were incompatible
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 line not realistic: PMEL homegrown ATLAS te logy not %

transfer; no equivalent system with all Commercial Off The Shelf
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ility for TAO Data (

= 2005: NDBC assumes budget responsibil

if
= 2006: NDBC assume re

= 2007: NDBC assumes responélbility for TAO fie
i

= 2007-08 Initial tests of NDBC prototype ATLAS/CO oorj~
PMEL continues to provide legacy ATLAS electronics ' 'ﬁ
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= 2007-08 Initial tests of NDBC prototype ATLM g
PMEL continues to provide legacy ATLAS electromc\

mt;ori, g s
= 2009-- : NDBC tests of ATLAS/COTS prototypes cont'ique ‘
Evaluation side by side with PMEL ATLAS for 1yr (prmaﬁvl of
interchangeability for climate record) Revise design as riecessar
Iterate evaluation Capitalize ¥90 ATLAS/COTS systems %

= 2015: NWS estimate of when transition will be complete
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Has Transition Ensured Data
Continuity?

TAO DATA Return (%)
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Has Transition Led to a More Stable
Program?

TAO Moorings Serviced
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Has Transition Led to Cost
Efficiencies?

Transition —>




“Most unsuccessful programs fail at the
beginning”

Steven R. Meier in Best Project Management and Systems
Engineering Practices, Project Management Journal, Wiley
Interscience, 2008



Institutional Profiles, 2002

: Staff
Stations (FTEs) Budget
NDBC 126* 176 ~$16M
PMEL 69 21 ~$3.2M

*Coastal weather buoy (69) and land stations (57)




Define sound strategi
/s A

2. Develop a realistic tra
it “fast, cheap, AND

5. Listen to stakeholders (Top-down, command and co
works well only in the military).
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1. "Transfer" is only o on ? be preferable i
to "transfer" for those 3 . systems that, “f -far ing research as a.

fundamental component o. he observing system. For TA nefits/costs of
transition in place were not ompard to the beneffts/il s r"j !
“ 1) Y Y-
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2. A transfer should be perceived as ready and mut}a%y\ab ficial'to efo '
The TAO transfer was not perceived as mutually benefici J '

3. For observing systems that are used by many groups outSi'de of NOi f S TAO i *-f--,}«: “
any transition or transfer needs to be well vetted with the outsmLﬁe user communityth i
before any action is taken. The TAO transfer was not vetted with the user 1
community. The project was reviewed by the COSC, which represented the%% N’ i
community, but the decision to transfer had already been made before'the
consulted. All that the COSC could do at that point was to point out the pitfz \"
T

L

4. A transfer/transition must have one person responsible for making it happe
TAO transfer never had a person in charge. NWS and OAR werg “directed to wor
out together. But it was never clear who was in charge. \ rt e
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5. Transitions cost ma W*-.' sition funding needs to be ¢ stimate ?dentified, .eji .
allocated before transition is undertaken. B 7 |

| N
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6. The receiving organization must estimate the new cost of ope t' : SYS i_fW‘:-, .
after transition, and that cost estimate needs to be.a factor decic " ether or : ‘
not to proceed. There was never a cost estimate ma\%efo' yerating TAO

NDBC mode of operation as compared to the cost of th E EL mode of

7. One of the implied reasons for transferring TAO was that NPBC woul able to
achieve cost efficiencies by operating both TAO buoys and the Wgather bt ys  ithe
the same resources. Significant efficiencies did not materialize. TAO added tg the
NDBC workload on top of the weather buoys. At the same time, PIVI\EL mair%
operational force to build PIRATA and RAMA. So NOAA ended up supF}Orting',( 0
work forces to operate the Tropical Moored Buoy Network rather than one.
i . T
8. TAO and the weather buoys have different missions, so it is difficult for manag
to evaluate observing system trade-offs and plan for better‘effjp’iencies and sciente
needs. The climate networks should be managed together s"o=t_?at__’5hey cafrBe 4;
sTystem.“ E.g.,

constructively/efficiently assembl%mﬁ@ﬂﬁx - '_
moored buovs driftine buovs nrofiline sand Rin-baced svetemes allhave theirh
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Some Good News

1. Thereis a growing realization that there is a problem.

2. Anew eng -end NOAA Climate Service could oversee
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