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Additional Tasks for FY 2005

Office of Climate Observation

In conjunction with this year’s annual work plan submittals, the Office of Climate Observation (OCO) will accept proposals for additional tasks in three areas:

1. Advancement of the observing networks, data and assimilation sub-systems;

2. Ocean analysis and system evaluation;

3. Performance Measures for the Ocean Observing System for Climate.

The President’s FY 2005 budget for the ocean observing system includes a funding increase that will be applied to this new work, if appropriated.  Appropriation remains uncertain at this time but when/if new funding becomes available the OCO will review the proposed additional tasks and evaluate them against Program priorities.  The due date for annual work plan submittals and for additional tasks proposals is 15 October 2004.

1.  Advancement of the observing networks, data and assimilation sub-systems

In accordance with the Program Plan for Building a Sustained Ocean Observing System for Climate, the OCO will accept additional task proposals for system development.  Additional task proposals in this area should be no more than two pages and should be appended to FY 2005 work plan submittals.  If possible, project managers should develop several modestly priced additional tasks rather than a single high priced task so that the system can build incrementally according to actual funding availability.  A cost estimate should be included for each task but a detailed budget is not necessary.  When/if additional funding becomes available and tasks are selected, we will then ask for a detailed budget sheet to document funding supplements to the annual work plans.  Please list proposed additional tasks in your recommended priority order.

Attachment 1 gives priorities for observing system enhancements from:  a) the FY 2005 President’s budget submission; and b) user recommendations from the 2004 Annual System Review.

2.  Ocean Analysis and System Evaluation

The Program Plan calls for establishment of an expert team of scientists to continuously evaluate the observing system’s effectiveness.  The 2003 Annual System Review concluded that routine delivery of ocean analysis products is an essential element of system evaluation, and that a program of ocean analysis is lacking.  The 2004 Annual System Review concluded that the Climate Observation Program should undertake development of an ocean analysis program.  The Climate and Global Change Working Group review of April 2004 recommended that an integrated observing system strategy must include observations and subsequent analysis components.

Accordingly, the Office of Climate Observation will accept proposals for additional tasks to establish a Team of Experts to routinely deliver a suite of ocean products that will document the ocean’s contribution to climate and test the observing system against ocean climate variables.  The product suite should at a minimum describe: 

· Sea level to identify changes resulting from climate variability and change.

· Ocean carbon content and the air-sea exchange seasonally.

· Sea surface temperature and surface currents to identify significant patterns of climate variability.

· Sea surface pressure and air-sea exchanges of heat, momentum, and fresh water to identify changes in forcing functions driving ocean conditions and atmospheric conditions.

· Ocean heat and fresh water content and transports to 1) identify changes in the global water cycle, 2) identify changes in thermohaline circulation, 3) monitor for indications of possible abrupt climate change, and 4) identify where anomalies enter the ocean, how they move and are transformed, and where they re-emerge to interact with the atmosphere.

· Sea ice thickness and concentrations.

Deliverables:

a.  Products:  The products should analyze the present state of the global ocean and how the present state compares with the past.  Individual analyses of ocean climate parameters should be delivered at space and time scales appropriate to those parameters.  The confidence/uncertainty in each analysis product must be included.  Every analysis should be updated as frequently as appropriate but at least annually.  The products should be informative to and understandable by decision-makers and non-scientists wherever possible.  The product suite will be made available to the public via the OCO web site.

b.  Evaluation:  The products should help test the composite observing system for its effectiveness.  Each project should report to OCO, as often as appropriate but at least annually, recommendations for the evolution of the observing system and/or better use of satellite and in situ data to 1) improve confidence in the products, and 2) improve climate predictions, projections, and assessments.

c.  Summary annual report:  Each project must submit a summary report to OCO each January.  It should describe the state of the ocean with regard to the parameter(s) being analyzed and how the present state compares with the past.  The report should be designed to contribute to OCO’s Annual Report on the State of the Ocean and the Ocean Observing System for Climate for the previous fiscal year.  The report should be accompanied by a one-page executive summary written for decision-makers and non-scientists.

There is ongoing work in several of the product areas listed above.  Proposals that leverage ongoing work and utilize existing ocean analysis products, where appropriate, will be preferred.

Each additional task proposal should be no more than three pages plus a budget sheet and figures.  The budget sheet should estimate the new funding needed and the no-cost contributions from existing projects and/or base resources.  Proposals that apply existing resources to this work will be preferred.

Proposals that demonstrate working relationships with operational forecast centers, data centers, international research programs, and/or major scientific assessments will be preferred.  Proposals that interface with NESDIS and NASA Science Teams will be preferred.  

NOAA encourages external participation in the development of climate observation and analysis products.  Projects that include external participation will be preferred.

Projects are encouraged that include experts from institutions not presently filing annual work plans with the OCO, where appropriate.  Such participation may be proposed as a partnership with an existing project, or independently.  For existing projects the additional tasks will be administered as supplements to annual work plans or cooperative agreements.  Independent projects will be administered as unsolicited proposals.

If you presently have an ocean analysis proposal under review by one of the OGP science Programs that you think would be a good contribution to this observing system effort, please propose an additional task to OCO briefly explaining the situation and include the abstract of your proposal, but there is no need to rewrite the proposal to these guidelines.  The OCO will coordinate with the appropriate science Program regarding proposal review and potential support.  Projects receiving support from the OCO will be required to amend their proposals if necessary to commit to the three Deliverables listed above.

Each project leader should plan to attend one Team of Experts meeting per year to present and discuss results with the other project leaders.  It is likely that the Team of Experts meeting will be held in conjunction with the Annual System Review meeting in the April-May time frame.

3. Performance Measures for the Ocean Observing System for Climate

In order to contribute to the Government Performance and Results Act (GPRA), the Office of Climate Observation needs to develop quantitative performance measures and metrics to indicate how progress toward global coverage by the in situ networks will improve observing system performance.  The performance measures need to illustrate that observing system enhancement will improve confidence in climate products in a quantifiable way.

A project is now underway using Sea Surface Temperature to measure system performance.  Potential Satellite Bias Error has been adopted as the quantitative GPRA metric.  See Attachment 2 for this SST example.

Three or four additional measures are needed.  The OCO will accept proposals for additional tasks to develop and routinely calculate performance metrics evaluating the adequacy of the global ocean observing system in meeting the following climate goals:

· Document long term trends in sea level change

· Document ocean carbon sources and sinks

· Document the ocean’s storage and global transport of heat and fresh water

· Document the ocean-atmosphere exchange of heat and fresh water

One representative, quantitative performance measure is needed for each goal.  The SST measure is now being used for the ocean-atmosphere exchange goal; an additional metric is not immediately needed for this goal but one may be proposed if desired.  It is recognized that the observing system will be monitored through many measures of performance for many parameters associated with the product suite identified in Part 2 above.  This Part 3, however, is for a few measures to integrate across the global ocean and the composite observing system.  These few measures will be used as representative indicators for the GPRA to encourage continued public investment in building the global climate observing system.

Deliverables:

a.  Quarterly calculations:  The performance metrics must be calculated and reported to OCO quarterly.  The metrics must be graphable as a time series and should target internationally agreed observing system requirements; e.g., Needler, et al, 1999 (see Attachment 3).  The metrics should approach the target requirements as the initial global ocean observing system approaches completion.  The performance measures should be designed to be understandable by decision-makers and non-scientists, and should challenge the Program to complete the global ocean observing system by 2010.

b.  Feedback:  Each performance measure project must file with OCO, quarterly if appropriate but at least annually, reports recommending evolution of the observing system and/or better use of satellite and in situ data to improve observing system performance.

Each additional task proposal should be no more than three pages plus a budget sheet and figures.  The budget sheet should estimate the new funding needed and the no-cost contributions from existing projects and/or base resources.  Proposals that apply existing resources to this work will be preferred.

Project leaders should plan to attend one Team of Experts meeting per year to present and discuss results with the leaders of the ocean analysis projects.  It is likely that the Team of Experts meeting will be held in conjunction with the Annual System Review meeting in the April-May time frame.

4.  Program Budget Planning

Budget planning values for the FY 05 increase are listed below.  This estimate was used in developing the Program Plan and to document NOAA’s request for the FY 05 budget submission (see Attachment 1).  It was put in place two years ago and is, therefore, subject to modification.  Also, the Congressional appropriation and NOAA allocations seldom equate to the budget planning.  Project managers should use the increase values listed below as guidance but should not be constrained by them in preparing additional task proposals.







$ Million

Ocean Observations for Climate
FY04
FY05
Increase
Tide gauge stations


1.0
1.8
0.8

Drifting buoys



2.7
4.0
1.3

Ships of opportunity


2.5
3.2
0.7

Tropical moored buoys

3.6
4.4
0.8

Argo profiling floats


10.7
10.7
0.0

Ocean reference stations

2.8
3.7
0.9

Ocean carbon monitoring

2.9
4.0
1.1

Rain gauges



0.2
0.2
0.0

Dedicated ship operations

0.1
1.1
1.0

Data and assimilation subsystems
1.5
2.7
1.2

Management and product delivery
1.5
3.2
1.7

Institutional overhead


1.2
2.4
1.2
Total
30.7
41.4
10.7

Attachment 1

A.  Observing system direction from the FY 2005 President’s budget increase narrative

Incremental advancements across all networks will be undertaken in FY 2005 in direct response to the CCRI’s emphasis on actions that will bring immediate gain over the next 2 to 4 years: 

· Resolve the uncertainties in sea level change and sea surface temperature. Sea level change has the most direct societal impact and sea surface temperature is the single most important variable in the heat, carbon, and water cycles. The immediate plan will be to complete the global subset of tide gauge stations for altimeter calibration and long–term trends, and complete the global array of surface drifting buoys.

· Reduce the uncertainty in estimates of the increase in carbon inventory in the global ocean.  A global ocean carbon survey is needed at least once every 10 years to accurately estimate the ocean’s role in the carbon cycle. Present funding is adequate to complete the survey in at best 14 years. The immediate plan will be to accelerate the global survey schedule to meet the necessary 10-year time line, and to add autonomous carbon dioxide sampling to the moored arrays and ships of opportunity to analyze seasonal variability in carbon exchange between the ocean and atmosphere.

· Extend the Tropical moored Buoy network across the Indian Ocean. The tropics are of particular importance because of their tremendous capacity for ocean-atmosphere exchange of heat and water. The Pacific and Atlantic are presently monitored, but not the Indian Ocean. 

· Accelerate the nation’s capability to confidently answer “what if” questions about future climate scenarios by advancing data assimilation capabilities directed at providing initial conditions for model projections, and advancing data management capabilities for access and data sharing among all national and international partners.

· Document the ocean’s heat storage and transport to identify where anomalies enter the ocean, how they move and are transformed, and where they re-emerge to interact with the atmosphere. The immediate plan will be to advance the implementation of a global network of ocean reference stations to provide validation points for climate forecast and projection models, monitor key locations in the ocean for signs of possible abrupt climate change, and enhance data collection from ships of opportunity, concentrating on a subset of high accuracy lines to be frequently repeated and sampled at high resolution for systematic upper ocean and atmospheric measurements.


B.  Summary of user recommendations for observing system enhancements from the 2004 Annual System Review.  For a more complete discussion of these recommendations, refer to the presentations attached to the Workshop Report.

· Temperature profile observations from XBTs, moorings, and Argo are fundamental. 

· Salinity profile and surface observations are needed. The synthetic salinity profiles currently used in GODAS should be replaced.

· Satellite altimetry (TOPEX/Poseidon, Jason) is needed to correct surface geostrophic currents in GODAS.

· Direct current observations (moorings, drifters) are needed to verify model currents. 

· Surface fluxes remain uncertain.  Satellite observations of vector winds and SST and ocean reference sites are therefore critically important.
· Mooring arrays off the Pacific coasts of Central and South America and extended TAO arrays (to 20N) at 110W and 125W would help to improve forecasts of short-term variations.

· The ocean observing system in the tropical Indian Ocean is necessary for studying the interactions among MJO, monsoon and ENSO.

· Extra-tropical observations in the North and South Pacific Ocean are needed for studying the decadal modulation of ENSO.
· Programs for new observing systems should include an integrated element of collaboration with forecast/modeling centers for the purpose of evaluating new observations in the context of state estimation and climate prediction. 

· Document the time evolution of the oceanic carbon inventory directly through repeat measurements.

· Enhance and sustain time series stations measuring ocean carbon and key biogeochemical variables.
· Enhance measurements of key variables needed to understand biogeochemical transformations that may alter carbon uptake.
· Enhance spatial and temporal coverage of sea surface pCO2 distributions and research on interpolation techniques (remote sensing, modeling, algorithm development)
· Build the ocean profile databases necessary to compute ocean heat content.

· Identify and fix metadata problems in near-real-time.

· Identify data quality problems by using data to generate scientific products.

· Keep the TP/Jason altimeter time series going for monitoring sea level change.

· Keep the tide gauge network going for altimeter calibration.
Attachment 2
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Attachment 3

[image: image2.jpg]Table 2. Tabulated Observational Data Requirements for GOOS/GCOS (from GOOS, 1999).

A summary of the sampling requirements for the global ocean, based largely on OOSDP (1995), but with
revisions as appropriate. These are a statement of the required measurement network characteristics, not
the characteristics of the derived field. The field estimates must factor in geophysical noise and unsampled

signal. Some projections (largely unverified) have been included for GODAE.

Sampling Requirements for the Global Ocean
Code Application Variable | Hor. Res.| Vert. Res.| Time Res.| #samples Accuracy
A NWP, climate, | gopore sST| 10 km - 6 hours 1 0.1-0.3°C
mesoscale ocean
B Bias correction, | 7, youssT | 500 km - 1 week 25 0.2-0.5°C
trends
¢ | climate variabitity | 552592 | 900 km e 10 day 1 0.1
salinity
p | Climate prediction |\ ¢, o ying 20 . 12 day 14 05-1 mfs in
and variability components
E Mesoscale, coastal | Surface wind 50 km - 1 day 1 1-2 m/s
Climate Heat flux 2°x5° - month 50 Net: 10 W/m*
G Climate Precip. 27x5° - daily Several 5 cm/month
30-50 ganges 1 cm, giving 0.]]
. + GPS with
Climate change y monthly mm/yr accuracy
H Sea level altimetry, or -
trends means trends over 1-2
several 100 e
ganges + GPS
I Climate variabitity | 551V | 100200 km - 10-30 days ~10 2 cm
anomalies
7 Mesoscale variabilit] 1V | 9550 km e 2 days 1 2-4 em
anomalies
Climate, short-range|sea ice extent, 10-30 km
K prediction concentration| 30(dem. _ L day i 2-5%
L Climate, §hqrtfrange seaice 200 km ~ Daily 1 ~ cmls
prediction velocit
seaice
M Climate volume, 500 km - monthly 1 ~30 cm
thickness
N Climate surface pCO, [ 25-100 km - daily 1 0.2-0.3 patm
0 ENSO prediction () 15°x 150 [Bm ‘;[Vfr 300 5 days 4 0.2°C
P Climate variability () 1soxse |~ vertieal |y 1 0.2°C
modes
Q Mesoscale ocean T(z) 50 km ~ 5 modes 10 days 1 0.2°C
R Climate S(z) large-scale ~30m monthly 1 0.01
g |Climate, shortrange] {yqurpace) | 600 km . month 1 2 omis
prediction
T Climate model valid. Uz) a few places 30m mn?:;:iy 30 2 cm/s
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