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This report deals with the need to support observing systems on NOAA's two large research vessels (R/V) RONALD H. BROWN (RHB) and KA’IMIMOANA (KAI).  It is intended to provide historical information, scientific need, and costs for keeping OAR’s important but expensive observing systems in operation, to support NOAA’s assessment and prediction missions.   

To provide effective weather and climate services to the Nation, NOAA must conduct both routine and special observations of the oceans and atmosphere.  Most modelers and forecasters in NOAA (and elsewhere) agree that the dearth of consistent, well‑calibrated, long‑term observations of the air‑sea interface is limiting our ability to characterize basic processes that control weather and climate.  These processes include the exchange of energy, moisture, and CO2 across the air‑ sea interface, and their transport on global scales; validated parameterizations and physics of many such basic air‑sea interactions are poorly done in current climate models.  Clouds and precipitation over the oceans very strongly affect global heat exchange, surface nutrients, surface overturning, CO2 exchange, the cryosphere, the hydrologic cycle, and ultimately ocean circulations (and therefore daily weather and hurricane formation, for example).  While the environmental satellites of NESDIS and NASA provide good qualitative observations, their measurements often fall short of the needed accuracy and vertical resolution

Scientists at ETL, CMDL, AOML, PMEL, at a minimum, are therefore demanding that long‑ term atmospheric and oceanic observations on RHB and KAI be supported.  For atmospheric observations, they are very anxious to acquire and analyze data from existing sensors C‑band radar, wind profiler, and radiosondes and candidate sensors cloud radar and air‑sea flux instrumentation.  NOAA’s Cooperative Institute partners (Houze at U. Washington, North at Texas A&M U.,  and Mapes at U. Colorado) have written letters to NOAA/OAR expressing a desire for NOAA to operate the RHB C‑band radar continuously to support their ongoing research..  Pan American Climate Study (PACS) cruises require wind profiler and flux measurements.

Besides providing the greatly‑needed, long‑term, and consistent database for model parameterizations, and better understanding of climate processes by NOAA’s scientists and modelers, these data will positively affect the cost‑effectiveness of NOAA’s expensive suite of environmental satellites.  By providing ‘ground truth’ for radiometric inversions from space, ships’ data will be used to both improve NESDIS retrieval algorithms, and to provide operational input to the improved algorithms.  This will greatly improve the accuracy and usefulness of daily satellite observations in numerical forecast models, and ensure an accurate long‑term global satellite climate record as satellite sensors evolve.  NESDIS researchers therefore also strongly support long‑term ocean surface and atmospheric observations from NOAA ships (see Reale, Clifford memos to Withee), particularly radiosondes and other profiling measurements that can be combined with satellite measurements in near real time.  NASA’s TRMM (Tropical Rainfall Measurement Mission) and follow‑on GPM (Global Precipitation Mission) satellite programs are also very interested in daily, accurate precipitation measurements at sea from RHB’s C‑band radar, to calibrate and validate the NASA systems which ultimately will benefit NOAA greatly.  Satellite observations of the type mentioned here, if consistent over decades, and of sufficient accuracy, are critical to NOAA’s monitoring and prediction mission.  However, without long‑ term ship‑based oceanic measurements, accurate satellite products will undeniably be much longer in coming, and much less useful and cost‑effective.

Another problem is at hand, this one short‑term in nature.  Important RHB missions in 2000, namely PACS and PACJET,  have assumed that C‑band radar, wind profiler, and other atmospheric  measurements would be provided by the ship.  These missions do not have the financial wherewithal to configure and operate these ship’s systems, should they be turned off or not installed.  Therefore, the missions will be compromised unless some funds are found to mentor the operation of the C‑band radar and the wind profiler in 2000 and early 2001. 

RHB and KAI are unquestionably NOAA's, and our Nation's, premiere vessels for atmospheric and oceanographic climate observations.  As part of their initial construction and outfitting, RHB and KAI were equipped with several new atmospheric and oceanographic sensors, including upper air profiling systems (radiosondes), wind profilers, and precipitation radar.  These systems were provided, in part, from excess construction funds, available as the result of System Acquisition Office’s (SAO’s) efficient management of construction contracts, which came in under budget. The excess funds by law could be used only for acquisition of equipment, not labor or other forms of support.  To not use the excess funds to improve ships’ instrumentation would have been foolish; it would mean returning several $M in NOAA allocations to Treasury, unused.

However, since their first few scientific deployments, atmospheric systems and some oceanic systems on RHB and KAI have suffered from multiple users, conflicting scientific requirements, lack of maintenance, and the general absence of a Mentor(s) to care for the complete systems.   These systems appeared about the time Congress mandated reductions in the NOAA Corps, meaning the ships actually had fewer support technicians on board, rather than additional staff needed to care for the added instrumentation. Equally important, there has not been an effective quality control system for the new data, nor has there been any mechanism to make data  available to the broader scientific community (beyond mission scientists).    

We ask the council to consider the need for OAR to support full‑time (or intermittent) operation of all scientific instrumentation of RHB and KAI, and to endorse and/or demand that mentor(s) be provided to ensure their long‑term viability.  To not support the instruments will, in our opinion, be a waste of valuable NOAA observational resources.  It will also represent a valuable opportunity lost to significantly advance  NOAA’s mission for environmental assessment and prediction.

At the council, managers can discuss options for funding mentoring efforts.  These include initiatives (several years out), reducing days at sea of RHB and KAI, OGP support, other agency support (NASA, DOE), NESDIS support, etc.  For those interested,  below are costs associated with the procurement and operation of those shipboard atmospheric and oceanic sensors that are being threatened.

Mentoring Shipboard Observing Systems
The costs below reflect both initial cost (procurement and installation) and yearly costs (mentoring).  Mentoring includes all hardware, software and human support needed to ensure long‑term viability of a sensor, including operational oversight, maintenance, routine calibration, spare parts, expendables, upgrades, repairs, training, travel, data quality control, data management, product generation, and product dissemination.  Particularly the yearly costs ‘soft’ estimates ‑ various people have provided estimates of variable reliability. For example, some of the yearly cost estimates may not include all of the components of mentoring previously mentioned.  However, the estimates given do indicate relative cost fairly accurately.  As a point of reference $10K/year represents about 4 hours per week of technician time.  Also, for many systems a one‑time procurement of spare parts must be undertaken; this cost is not listed but is significant.
RONALD H. BROWN Observing Systems
Atmospheric System

Initial Cost
Yearly Cost
WOCE Surface Met.       
$90K            
$20K

Upper‑air system           
$175K            
$150K

Precipitation Radar        
$1600K    
$400K

Wind Profiling Radar       
$725K            
$100K

Satellite Receiving System
$175K

$25K

Oceanographic System
Initial Cost
Yearly Cost
CTD System     

$95K

Winch   


$225K   
$10K

XBT System     

$8K     

Thermosalinograph    

$27.5K  
$10K

Autosalinometer    

$26K   

$10K

Acoustic Doppler 

$155K   
$10K


Current Profiler

KA'IMIMOANA Observing Systems
Atmospheric System

Initial Cost 
Yearly Cost
Upper‑air system   

$150K   
$150K

Wind Profiling Radar   
$250K   
$100K

Oceanographic System
Initial Cost  
Yearly Cost
CTD System    

$95K 
  
$10K          

Winch    


$225K

XBT system     

$8K  

Acoustic Doppler   

$155K   
$10K


Current Profiler

Thermosalinometer    

$27.5K  
$10K

Autosalinometer     

$26K   

$10K

Current Status of Observing Systems
KA'IMIMOANA

GPS Upper‑air system:  The system was removed from the ship in 1998 for the lack of shipboard technical support funding for expendables.  A state‑of‑the‑art balloon launcher was dismantled and is now stored in Boulder, CO.  The electronics were cannibalized and are presently being incorporated into a portable GPS sounding system for episodic deployment (land and sea) which does not, as yet, have a mentor.  Procurement funding for the portable system was obtained from the remains of RHB construction funds. 

Wind Profiling Radar: The radar was removed from the ship in 1998, cannibalized, and the parts used for various projects at ERL, including the building of the ‘next generation’ wind profiler for RHB.

WOCE Surface Met: There is not a WOCE Surface Met. System aboard the ship, despite the ship’s routine operation in important areas for climate observations.  The installation of a WOCE Surface Met. System would be a means for providing quality, long‑term surface data to better support TAO operations and NESDIS satellite products over the Pacific.

Oceanographic Observation Systems: All systems listed above are installed and operational.

RONALD H. BROWN:

WOCE Surface Met: The system is presently operational aboard the Brown.  The initial funding for the calibration of the sensor systems will last only to the end of FY2000.  A Mentor has not been identified for the system.

GPS Upper‑air system: The initial containerized upper‑air sounding system has been removed from the ship because of lack of financial support for a two per day sounding program.  This sounding frequency would be consistent with most other country sounding programs that

have this class of research ship.  However with some effort, GPS upper‑air observations can be made aboard with the electronics portion of the system which has been relocated to an internal laboratory aboard the ship.  There is presently no funding for expendables (radiosondes, balloons, helium) for any future operations.  WHOI has been identified as the mentor for the system. 

Wind Profiling Radar: Three years ago ETL was approached to design and build fort RHB a compact, electronically stabilized, wind profiler that would be 1/4 the size of the existing  units, have greatly improved sea clutter rejection and signal processing, and would be applicable to installation on off‑shore buoys.  The funds for development were available for such instrumentation because the Navy contract for fabrication of RHB came in under budget.  The system has been designed, and prototype testing indicates it will meet system specifications.  ETL is about to begin the production and integration phase of the project and modifications to the ship are currently underway in San Diego to install the system.  Shipboard installation is scheduled for 6/14 through 6/19/00 in Victoria, BC., but it will not occur unless mentoring support is identified (OAR decision).  Full‑up system testing with data acquisition is scheduled for 7/8/00 through 7/18 between Newport, OR and Victoria, BC.  No mentor has been identified for this system; however, ETL has provided an estimate for mentoring costs

Precipitation Radar: After successful demonstration of an MIT Doppler radar aboard RHB in 1997,  NOAA committed to developing a shipboard stabilized C‑band Doppler precipitation radar as part of the effort, significantly advancing the ship’s observational capabilities. In its first year of operation (1999) this radar supported nearly all scientific missions on the RHB’s around‑the‑world deployment;  these included INDOEX, JASMINE, Nauru99, and KWAJEX.  

Left over construct funds were made available to design, purchase, and install the radar, but none are now available to operate or support it.  In 1999 the radar was operated by many different mission scientists, making configuration control, calibration, and data consistency extremely difficult.  In addition, no maintenance was provided and ‘rookie’ mistakes resulted in some radar damage, which could not be covered by project funds.  In 2000, missions are projected to be in tropical waters, but they are oceanographic (not atmospheric)  in nature.   Beyond 2000, many missions are projected to be both oceanographic and atmospheric in nature. Projects wanting to use the radar after 2000 will again have to do so at their own expense, unless OAR identifies a means for providing support.  Projects will  have to provide staff to calibrate and maintain the radar,  process its data, provide spares, etc., none of which has been budgeted.  This will result, at best, in 2001 data which has inconsistent calibrations and fragmented operations and support. 

The SAO has contacted the manufacturer of the radar, Radtec, for their technical analysis of possible damage or degradation of the radar that could  happen with the radar unused for a year (2000). Radtec indicates that if the radar is unused aboard ship for a year the system performance could be significantly downgraded and the antenna subsystem could be damaged.  Radtec recommend that in this case NOAA remove the radar and store the system at a secure, climate controlled facility, until scientific requirements dictate its need.  Cost would be about $100K for removal and reinstallation.

Recommended Actions for Observing Systems: 

* Fund a Mentor for the WOCE Surface Met. System aboard the RHB.  The Mentor would be charged this FY with establishing a five year program for the calibration of the sensors, and purchasing and a new IR radiation sensor (which would complete the IMET package).  In addition the Mentor would complete system integration with NOAA’s  SEAS and hull mounted SST system in cooperation with WHOI. (20K)

* Establish a Mentor for the  permanent shipboard GPS radiosonde system aboard RHB and the portable system being developed. (Both ships - 250 DAS - all expendables 300K)

* Retain the C‑band Doppler Precipitation Radar system aboard RHB.  It is possible that significant damage to the system could occur if the systems were removed, stored, and reinstallation. It is recommended that ETL be established as the Mentor for the C‑band Doppler precipitation radar for FY 2001 and all outyears.  Establish a minimum operational use for the system as follows: 

In FY 2000 for 40K, the radar should be powered up and set in an established scanning pattern.  The shipboard staff would be tasked to check the radar's mechanical and electrical operation every two weeks.  PMC would also arrange for the vendor, Radtec, to inspect and calibrate the radar system every six months.

* Establish ETL as the Mentor for RHB Wind Profiling Radar and operate it continuously.  Provide routine data to NCEP and ECMWF through the GTS system. (100K)

* Establish routine combined‑sensor operation of the GPS upper‑air system, the wind profiler, and NOAA environmental satellite products, to aid and improve operational NESDIS products world‑wide.  (108K)

